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IMPORTANT NOTICE
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FOREWORD

r

GENERAL

This Service Manual has been prepared with two purpess:s in
mand. First, # will aoguaint the user with the congtruction of
the Buell product and asgist in the performance of Dasic
mgintenance and repair. Secondly, il will infroduce to the pro-
fessional Buell Technician the latest fisld-tesied and factory-
approved major repair methods. We sincerely believe thal this
Service Manual will make your association with Buell prod-
ucts mone pleasant and profitable.

HOW TO USE
YOUR SERVICE MANUAL

Information is arranged as follows:

& Section 1-Maintenance

& Sectlon 2-Chaasis

& Section 3-Engine

& Soction 4—Fusl System

& Saclion 5—Electric Starter

# Section 8-DriveTransmiszion

& Sectlon T-Electrical

& Appendix A-Took:

& Appendix B-Electrical Connectors "
# Appendiz C-Meiric Comvarsions

# Appendix D-Hose and Wire Routings

g the TABLE OF CONTEMNTS following this FOREWORD
or the INDEX, al the back of the book to find the desired sub-
|ect.

Moba Thal each manwsal section topic is sequentially numbered
in the upper left or righl hand comer of the page. The um-
bering syslem allows the user to quickly find cross referenced

toplcs by flipping through the pages.

For example, the ninth topic (CLUTCH] in section one (MAIN-
TEMAMCE] is listed as:

1.9 CLUTCH

The 1.9 will appear in the upper keft or right hand comer of
the page.

PREPARATION FOR SERVICE

AAWARNING

Gasoline iz extremely flammable and highly explosive.
Always stop the engine when refusling or servicing the
fusl system. Do not smoke or allow open flame or sparks
near the work site. Inedequate safety precautlons may
regult in parsonal injury.

Good preparation is very iImportant for efficient service work,
A clean work ares at the start of each job will allow you o par-
form the repair as easlly and quickly as possible, and will
reduce the incidence of misplaced tooks and parts. A motorcy-
cle that is axcessively dirty should be cleaned belore work
starts. Cleaning will occasionally uncover sources of troubls.
Tools, mstruments and any parts needed for the job should be
gathered before work 3 started. Interrupting a job to locate
tools or paris is a distraciion and causes needless deky. See
APPEMDIX A-TOOLS for equipmenl reguired for special sar-
vice work.

NOTE
& Toavoid unnecsssary disassembly, carefully read &lf rel-
afhve sendce information belore repalr work ie sterted.

& I figure legends, the number which follows the mame of
a8 part indicatss the quaniily necessary for one compiste
ST

SERVICE BULLETINS

In addifion to the information presented In this Service
Manual, Buell Distribution Corporation will pericdically issue
Service Bulletins o Buell dealers. Service Bullsting cower
interim ehgineering changes and supplementary information.

USE GENUINE
REPLACEMENT PARTS

When replacement parts are required, use only genuing
Busll parts or parts with eguivalent characteristics
{which Include type, strength and material). Fallure to do
s0 may result in product malfunction and possible per-
gonal injury.

N
To ensure salisfactory and lasting repairs, carefully Rollow the
Service Manual nstructions and use only genuine Buell
replacement parts. This is your assurance that the paris you
are using will it right, operate properly and lasl longer.



SAFETY DEFINITIONS

Statements In this service manual preceded by the fol-
lowing words are of special significance:

WARNING indicates a potentially hazardous situation
which, i not avolded, could result In death or serlous

injury.

ﬂCAUTIﬂr'J

CAUTION Indicates a potentially hazardous situation
which, if not avpided, may result in minor or moderate

Injury.

\

CAUTION

CAUTION without the safety alert symbol indicates a
potentlally hazardous shustlon which, H not avolded,
may result in serious property damage.

HAAWARNING

Froper service and repair is important for the safs,
rellable operation of all mechanical products. The
sarvice procedures recommended and described in
this Service Manual are effective methods for per-
forming service operations. Some of these service
operations require the wee of tools specially
designed for the purpose. These special tools
should be used when and as recommended. It Is
important to note that some warnings against the
use of specific service methode, which could dam-
age the motoreycle ar render it unsafe, are stated In
this Service Manual. However, please remamber that
theze warnlngs are not all-inclushe.

Since Buell could not possibly know, evaluate or
adviae the service trade of all possible ways In which
sarvice might be performed, or of the possible haz-
ardous consequencesa of each method, we have not
undertaken any such broad evaluation. Accardingly,
anyone who uses 8 service procedurs or tool which
Iz not recommended by Buell must first thoroughly
satisfy himaelf that neither his nor the operstor’s
safety 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 compresaing
squipmeant. The forces involved can cause parts to
fiy outward with considerable Torce, possibly result-
ing in personal injury.

PRODUCT REFERENCES

Follow the directlons listed on all products. Carefully

read all labsls, warnings and cautions before usa. Inade-
quate safety precautions may result In personal Injury.

‘Whean reference i3 mads in this Service Manual o a specific
brand name product, tool of nslrument, an  equivalent
product, tool or nstrument may be substituted.

Kent-Moore Products

All lpals mentioned in his manual with an “HD", “J or B
preface must be ordersd through:

Kent-Moore
«SPX Corporation
2BE35 Mound Road
Warren, Michigan 48052-3455
Telephone: 1-800-345-2233

Direct all produsct -*e.h.,rn's. warranty of otheralse, to the follow-
ing eddress:

Kent-Maoore

Attn; Returned Goods

655 Eissnhower Drive

Dwiatonna, Minnesota 55060-0995

Sealing and Threadlocking Producis

LOCTITE PRODUCTS

i
Some procedurss in this Service Manual call for the use of
Lociite™ products. I you have any guestions regarding Locite
product usae of retaller/wholssaler locations, please call
Loctite Corp. at 1-800-323-5106.

CONTENTS

All photographs, illustrations and procedures may not neces-
saarily depict thd: most current model of companent, Dol ang
based on the latest production information available at the
time of publication.

Since product improvemsant ks our continual goal, Buell Distri-

bution Corporabon resarvas the hghl o change specilica-
fiona, equipment or designg at any time without notice and

without incurring obligation.

Buell products are manufactured under one or more of the following U.5. patents - 5295702, 5435584, 5332246,
4380896, 4951774, 4984484, 5209319, 5303735, 4776423, 6213238, 6105701, 6267193, 440130, 6213240,

i
"
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GENERAL

SERVICING A NEW
MOTORCYCLE

Abhwrays follow the listed service and maintenance recom-
mendations, becauss they affect the safe operatlon of
the motorcycle and the personal welfare of the rider. Fail-
ure to follow recommendsations could result in death or
SETIOUS injury.

Service oparations 1o be performed before customer delivery
gre apecified in the =pplicabls modsl year PREDELIVERY
AND SETUP MAMLUAL,

The performance of new molorcycle initizl service is required
e keep warmanty i force and to ensure propes armissons $ys-
lems operation.

Afier & new motorcycle has been driven ils firsst 1000 miles
(1600 km}, and &t every 2500 mile (4000 km) interval thareal-
ter, have & Buell dealsr perorm the service operalions listed
i Table 1-2.

SAFE OPERATING
MAINTENANCE

CAUTION

# Do not attempt to re-tighten engine head bolts. Re-
tightening can cause engine damage.

& During the initial 1000 mile [1600 km) break-in
period, use only Harley-Davidson 20W30 engine oil.
Fallure to use the recommendsd oil will result in
improper break-in of the engine cylinders and piston
rings.

A careful cheack of cartain squipment is necassary afber pes-
oads of storage, and frequently behween regular ssnvice inter-
vals, to determine if additional maintenance is meguined.

Check:
1. Tires for sbrasiona, cuts and comect pressura.
Drivee belt for proper tension and condition.

Brakes, stesring and throftls for rasponsivaness.

L

Brake fluid level and condition, Hydraulic lines and fit-
tings for leaks. Also, check brake pads and roloss for

WEET.
5. Cables for fraying, crimping &nd free operation.

6. Enging oil and transmizsion fluid levels.

7. Hegdlamp, passing lamp, tail lamp, breke lamp and tum

signal operation. .

19

XB9RTOOL SET

The Buell XBSR comeas with a standard tood set (stored in tha
Trwnk) thal consists of the following:

#& Shock Spanner Wrench
& T27 TORKX Wrench

& 78" Axls Wrench (Hax)
& Tool Kit Powch

&  Screw Driver

INSPECTING

Leak Dye

When using keak dys with the black light leak datecior, add
1i4 oz, (7.4 ml) of dye for each 1 quart (0.9 liter) of fluid in the
system baing checked.
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FLUID REQUIREMENTS

1.2

GENERAL

United States System

Unbess othenylse specified, all fluid volume measurements
in this Service Manual are expresged In Unlted States
{U.5.) units-of-measure. S=s balow:

i
& 1 pint (U5} =16 fluid cunces (UL5.)

& 1 qguar [UES)=2pinis (LL.E.) =32 . oz (LL3.)

& 1 galon (LS} = 4 quars (LLE) =128 fl. oz (U5}

Metric System

Fluid volume messurements in this Service Manual mchude
the metric aystem egquivalents. In the melric system, 1 lker (L)
= 1,000 milliliters {mL), Shoukd vou need to convert from LLE.
umits-of-measure to metric units-of-measure (of vice versa),
m{sr b The Eadioawing:

fluid ouncas (LS.} x 28.574 = milliliers
pimtz [U.5.} = 0.473 = litars

guaris (LL5.) x 0946 = [Hers

gallons (L.5,) x 3,785 = liters

millilitera x 0.0338 = fluid cunces (LLE5.)
liters x 2.114 = pints (L.3.)

liters x 1.057 = quarts (LU.5.)

liters ¥ 0264 = gallone (U.5.)

® & & 8 & » B

PRIMARY DRIVE/
TRANSMISSION FLUID

Use only SPORT-TRANS FLUID (Part Mo. 3BB54-36 quarl
gize or Part Mo, 98855-06 gallon size).

FRONT FORK OIL

Use only TYPE E FORK OIL {Part No. 99884-80).

BRAKE FLUID

AAWARNING

0.0.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 administering 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. KEEP BRAKE
FLUID OUT OF THE REACH OF CHILDREM. Fallure to
comply could result in death or serious injury.

Use only D.O.T. 4 BRAKE FLUID (Part No. 99953-89Y).
1-2 2003 Buell XBIR: Maintenancs

FUEL

Uze & good quality unlesded gasoline (81 pump octane or
highar). Pump oclans is the octane number usually shown on
the gas pump. See 3.2 ENGINE for a detailed explanation of
alternative Iueks.

ENGINE OIL

Use the proper grade of oil for the lowest temparabure
expected before the nesd oil change.

IN it is necessary to add oil and Harley-Davideon oil is nod
available, use an oil cerlifisd for dissel engines. Acceptable
diesel engine oll designations include CF, CF-4, CG-4 and
CH-4. Tha preferred viscosities for he diesel enging alls, in
descending order, ane 20W-50, 15W-40 and 10W-40. At the
first opportunity, see a2 Buell deaksr to changs back (o 100
parcant Harley-Davidson oil.

Table 1-1. Recommended Qil Grades

COLD
HARLEY- H&ALEY- LOWEST | WEATHER
CAVIDSON TYPE VISCOSITY | DAVIDSEON | AMBIENT STARTS
RATING TEMP “F BELDW
507 F
H.C%. Muli-Grads naF Bakow 40
- HID 350 4" Excalient
H. O MuB-Erada EAE Aboree 40
20E0 e 14°C) fed
H.D Raguilar Hesyy SAE Aboee BD
B HID 360 18T Poor
H.D. Exlra Heagny Ras - Aboren BD
o HD 350 e P




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

1.3

GENERAL

Special care and maintenance are required for the molded-in-
cobor body paneks thal arg slandard on your Buell XB3R
motorcycle.

Molded-in-color suriaces ook like painted sursces, but =re
not. The color pigment j5 mized in with the matsial when the
part is made, not applied over the surface, Molded-in-color
panels require different maintenence than peinted swrfaces fo
maintain thair onginal shina, Using molhods thal work on
painted surfaces may ruin the finish of molded-in-color parts.

CAUTION

Use of abrasive products or powered buffing equipment
will cause permanent cosmetic damage fo molded-in-
color body panels, Use only the recommended products
and technigues outlined in this section fo avoid damag-

ind molded-in-color body panels.

CAUTION

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

RECOMMENDED PRODUCTS

Products recommended for the proper care and meintenancs
of molded-in-color body pansls are avadable at your Buel
deaber and are listed Delow:

# Harley Wash (Part Mo, 98715-80) or Harkey Sun Wash
[Part Mo 94659-98) " r

Harley Gloss (Part Mo, 84627 -98)

Harley Glaze Polish and Ssalant (Part Mo, 39701-84)

Harley Swirl and Scratch Treatment (Part Mo, 84655-08)

Harlay Softcloth (Part No. S4656-86)

CARE AND MAINTENANCE

Washing
To wash molded-in-color panels:

Rinze surface with watsr.

—

pa

W=sh with Harley Wash or Harlsy Sun Wash.

o

Rinze surface thoroughly with water.

4,  Dry with a clean chamols or goft dry natural fiber cloth.
1-4 2003 Buell XB9R: Maintenance

Cleaning Between Washings

Lintreated molded-in-color body panels sometimes have 8
static changs that attracts dust. Applying Harley Ghkoss or Har-
ey Glare Polish and Sealant to molded-In-color surfaces will
sliminate this condition.

To kesp a high gloss finish on molded-in-color  panals
batwaen washings:

1. Spray Harley Gloss onto surface and wipe with a clean
soft natural fiber cloth or Harey Softcloth.

NOTE

Agin ar water will remaove Harley Gioss from body pansia.

2. Reapply Harley Gloss as described above to kesp sur-
faces paking their best,

Polishing

Polizhing molded-in-color body panels resulis in greater sur-
face gloss and a protective coating.

1:  Apply Harlsy Glaze Polish and Saalan] avary six montis
ar a3 required to keep molded-in-color panels protecied
and looking their best.

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

3. Apply Harey Glaze Polish and Saalant fo clean, shghthy
dampensd cloth or sponge and apply to suriace with a
fight owarlapping motion. Maks sure to cover all areas.

4. Let Hardey Glaze Polish and Ssslant dry o 8 heze and
baff off residus with a clean soft cloth or Harley Softcioth.

Minor Scratch Remowval

To remowe minor scratchas from body pansels:

1. To remove light surfece scretches and nubs, uee Herley
Swirl and Scratch Treatrment as recommeandssd.

2. Maka sure Swirl and Scratch Treatment s applied with a
rmodst cloth and by hand (nof by machineg).

3. Aller scralch or rub has béon ropaired, polish suracon
lightly with Harey Glaze.

Major Scratches

Thers s no repair procedurs for sa'.'eral;:"s::mld'rad sUrfaces.
Severely scrafiched body pansls must be replaced.



BATTERY MAINTENANCE

GENERAL

1.4

Buell motorcycle batteries are permanently sealed, malnte-
nance-res, vahve-reguisted, leadfcalcium and sulfuric acid
batteries. The batleries are shipped pre-charged and ready 1o
be put into service. Do not aftempt 1o open these batieries for
BNy reason.

Ingpect the baftery for damage of leaks and for clean, non-
corroded connections:

& At the 1000 mike (1600 km) service interval,
# Al every scheduled service interval thereafter.

AAWARNING

All batteries contaln electrolyte. Electrolyte Is a sulfuric
acid solutlon thaet is highly corroshve and can cause
severe chemical burns. Avold contact with skin, eyes,
and clothing. Avoid spillage. Always wear protective face
shisld, rubberized gloves and protective 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 battery. Failure to read and understand all pre-
cautions contained In warning label before performing
any service on batteries could result in death or serious

Injury.

AAWARNING

Battery posts, terminals and related accessories contaln
lead and lead compaonents, chemicals known 1o the State
of Calllornla to cause cancer and birth defects or other
reproductive harm., Wash hands after handling.

Table 1-3. Battery Electrolyte Antidotes

‘ CONTACT SOLUTION
[ External Flush with water.

Drink large quantities of milk or watsr,
followed by milk of magnesia, vegeta-

Inksmeal ble oil or bealen eggs Call doctor
immediatedy.
Eyes Flush with water, get immediate med- |

ical attantion. J

BATTERY TESTING
Voltmeter Test

See Table 1-4, The volimeter test provides a general indicator
of battery condition. Check the voltage of the battery io verily
that it I5 In & 100% fully charged condilion. If the open circuit
idisconnected] voltage reading iz below 126V, charge the
battery and then recheck the voltage afier the battery has sel
for one to two hours. I the woltage reading is 12.8Y or above,
parform the load teat described under 7,10 BATTERY.

B

Figure 1-1. Battery Warning Label

Table 1-4. Voltmeter Test

BATTERY CHARGE CONDITIONS
128 100%
12,6 TE%
[ 12.3 G0% ]
12.0 25%
11.8 %

-
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BATTERY DISCONNECTION AND
REMOVAL

1. Refnove seal. See 2,38 SEAT,

Alweys dizsconnect the negative battery cable first. If the
positive cable should contact ground with the negative
cable inatalled, the resulting sparke may cause a battery
explogion which could resull in death or Serious injury.

3. Unthread fastensr dnd remove battery negative cabls
(black) from Battery negative (-) termminal.
3. Pull back terminal cover boot.

Unihread faslaner and remowe balttery positive cable
{red) from battery positive (+) terminsl,

5. Unhook strap and remove batieny.

CLEANING AND INSPECTION

T u—

1. Battery top must be clean and dry. Dirt and electrolyie on
top of the battery can cause battery to self-discharge.
Blgan batiery top with a solution of baking soda (=sodium
bicarbonate) and water (5 tesspoons baking soda per
quart or liter of water). When the solution stops bubbling,
rinse: off the: Dalbery with clean walcr,

2 Clean ceble connectors and battery terminals using &
wire brush of sandpaper, Romose amy oeddation

3. Imepsct the battery screws, clampa end cables for bresk-
age, pose conncctions and cormasion, Chian clamps.

4. Check the battery posts for melting or damage cawsed
by owarlighlening.

5. Inspect the battery for discoloration, ralsed top or a
weirpad or distorted case, which might indicate that the
battery has been frozen. overnested or overcharnged.

6. Inspect the battery case for cracks br leaks.

N
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STORAGE

dAwarRNING

Always store batteries where they cannot be reached by
children, Contact with the battery's sulfuric ackd could
rasult in death or serious injury.

CAUTIOMN

The electrolyte in a discherged battery will freeze If
axposad to freazing temperatures. Freszing may crack
the battery case and buckle battery plates,

If the motorcycle will not b= operated for several months,
such as during the winler season, remova e batlery from
the motorcycle and fully charge. Ses 7.10 BATTERY,

Sea Figure 1-2. Self-discharge is & normal condition and ocours
coninuoesly at a rate that depends on e ambient emperatues
and the battery’s stete of charge. Batteries dischange at 3 faster
rab &l highor ambeenl lempemlures. To mduce the seli-dis-
charge rate, ators betiery in a cool (nof freszing), dry place.

Charge tha battery svery month if stored at temperatures
below 60° F. (16" C). Charge the hattery mone Trequenthy il
stored in a warm arsa above 80° F. (167 C).

NOTE
The H-O' Balfery Tendsr Automafic Balfery Charnger (PN
LORES-23TA] may be wsed fo maintgin batery change for
curlprmdiod periiods of e wathow! sk of overciriging or boi-
ing.
When returming & batiery to service after storage, fully charge
the battery. Sea 7.10 BATTERY.

Effact of Tk

alure on
Rate |

T el

10

off === 20 WY

Figure 1-2. Battery Salf-Discharge Rate



BATTERY INSTALLATION AND
CONNECTION

1.  Place the fully charged batiery in the mounting position,
terminal side to the rear of molorcycle,

2. Hook rubber strap around body of battery.

CAUTION

Connect the cables to the correct battery terminals or
damage to the motorcycle electrical syatem will occur.

AAWARNING

.

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

CAUTION

Overtightening fasteners can damage battery terminals.

3. Insert fastener through baltery posithe cable (red) inlos
threaded hale of battery positive (+) terminal and fighten
lastener to 72-96 in-lbs (8-11 Mm).

4. Inatall terminal cover baal,
Insert fastaner hrough battery negative cable (black) into
threaded hole of battery negative (-} terminal and tighten
fastaner 1o 72-96 Indbe (8-11 Mm).

8. Apphy & light coat of petrokeurn jety or cormosion retandant

matarial ko Daoth battery terminaks.

AAWARNING

After installing seat, pull upward on front of seat to be
gure It Iz locked in position. If seat |a loose, it could shift
during vehicle operation and startle the rider. causing
ioss of control which could result in death or serlous
injury. : ,

7. Install seal See 2.38 SEAT.
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ENGINE LUBRICATION SYSTEM

1.5

GENERAL

Check engine oil kevel (hol check) at every refueling stop.
Inapect oil ines and filker for leaks:

& AL 1500 mi (2200 km) indtlal service and every 2500 mi
{4000 km) service interval.

Change engine oil and flfler under normal gervice conditions
i warm of moderste lemperatunes:

& At 1000 mi (1600 km) initial service and every 5000 mi
{(BO0D km) service Interval thereafter.

# When storing or removing the motorcycle for the season.

Change engine ol and filler under $evers service conditions
in warm of moderste temperatures (severe dust, tempara-
tures above B0PFETEC, extensive dling or speeds In excess
of §5 mph/105 kmih):

& At 1000 mi (1600 km} indtial service and every 2500 mi
{4000 k) service interval thereafter.

=]

‘When storing or removing the motorcycle for the season.

NOTE

The colder fhe weather, the shorer the recommendsd ol
change imterval. A vehicle used only for shorf rung in cold
weather musl have fhe enging af drained more frequantly

CHECKING ENGINE
OIL LEVEL

&
An accurate engine ol level reading can only b; oitained
with the engine at normal operating témparature (hot check).
The engine will require a longer warm up pericd in colder
tempsaratures.

For pee-ride ingpection, simply verify that there are no oil
leaks from the oil filter and o lines prior lo operating the
molorcyche,

& Perform & hot check of the engine oil kel ab each fuel
shap,

CAUTION

Do not allow hot ofl level to fall below lower mark on dip-
gtick. To do so may result in equipment damage andfor
makfunction,

CAUTION

Do not overdill oll tank. Owerfliling oll tank may result in
oll carryover to the air cleaner, equipment damage and/or
equipment maklfunction.
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CALUTION

Do not switch ol brands Indiscriminately because some
olls interact chemically when mixed. Use of inférior alls
or nan-detergent olls can damage the engine.

Ride motorcycle for approamately 10 minules o engure the
ail i hot @nd the englne s at normal operating temparaturs.

1. The motorcycle must be on lewvel growund, on the side-
stand. with the snging ofl.

2, SBee Figure 1-4. Unscrew and remove dipstick from oil
tenk'swingarm filler hoda, Wipe dipstick clesan,

3. Inserl dipstick into ol tank filler hole, screwing dipatick in
completely. 0 NOT OWVER TIGHTEM.

NOTE
The area betwean the upper and lowsr requsfralion marks &
the operalimg range.
4. Ses Figure 1-4. Unscrow and remove dipstick and note

ol leel.

a. Od level should be within the operating range
ibetween upper and lower registration marks) on
dipatick.

b If ol level is below lower registration mark, add only
enaugh oil 1o bring oil level betwaan kower and upgar
reggisiration marks.




CHANGING ENGINE OIL
AND FILTER
Ride motorcycle for approximately 1|] minubes o ensure the

all k5 hot &nd the engine i= at normal opereting tempenatura.
Turn angine off.

NOTE

Secure rear whesl on it or place scissor jBck wunder jacking

Dot

Draining Qil

1. Sec Figure 1-3. Place a sultable container under the
drain plug.

2. Using a 58 in. wrench, remove drain plug from under oil
tenkiswingarm. Wip=s any accumulated dabris from -
rolics lip on drain plug.

3. Zee Figure 1-4, Unscrew and remove dipstick from oil fill
hioda on top of oil tank/swingarm.

Changing Filter

1. Rernove chin Riring See 2,33 CHIN FAIRING.

2, See Figure 1-5. Remove oil filker using pliers or balt typa
CHL FILTER WRENCH.

3. Clean filber gaskel confact surface on crankcase. Surface
should be smooth and free of any debris or ofd gasked
matarial.

4. Apply a thin film of clean engine oil to filker gaskst
5. Pour 4.0 ounces (0.12 liter) of clean engine ofl into new fi-
ter when changing oil {uniil filter is approximately 172 full),

B.  Screw filter onto adaplar unbil filler gasket iouches crank-
a5 surisee, Motate filler another 1/2-3/4 tum by hand.

AL WARMING

Be sure no oil gete on tires when changing il and filter.
Traction will be adversely atfected which may lead to loss
of control which could result in death ar serious injury.

r
L

Replacing OIl

1. Instzll drein plug.

2. Fill oil tank theough fller (dipstick) hole with recom-
mended oil from Table 1-5. Qil tank capacity with filter
change i approximately 2.5 quarts (2.4 liters) and
includes the 4.0 ounces (012 liter) poured info the filler,
Ahways verity proper hot ol level on dipstick. Do not over-
fill.

3. Inzpect o-ring on dipstick for rips or tears. Aeplace as
resquired,

NOTE

For ease of instalation, apply & light fim of clean engine oi fo

the dipsfick o-nng.

4. Inztall dipstick into o tank'swingarm fill hola. Make sura
dipsfick s inslalled  completely, DO NOT OVER
TIGHTEM.

5. Remove left =ide od cooler scoop. Ses 235 AIR
SCOOPS,

G, Inspect oll cooler fins for debsis or damags. Blow out any
debris from fins with compressed air from the inside of
thie cooler outward.

7. Wipe up any spilkad il an mulller,

8. Start engine, Verify that oll pressure signal light on instr-
ment support turne off after a few seconds when angina
spead is 1000 RPM or b,

9. Check for oll leaks at oil filker, drain plug, hoses and oil
cooler.

10. Install chin gpoiler. See 2.33 CHIM FAIRING.
11. Install air scoop 2,35 AIR SCO0OPSE,

12, Check (ot} oll level. See CHECKING EMGINE OIL
LEVEL.

oy
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Table 1-5. Recommended Oil Grades

| CcoLD |
HARLEY- | LOWEST | WEATHER |
HAFILE_‘:’_;DF{'I-EWW'J" VISCOSITY | DAVIDSON | AMBIENT | STARTS |
RATING TEMF “F BELOW |
50" F
H.D. Multi-Grade | o, e E::]t‘-:w | Excel-
10W40 (4°C) lent
HO.Muli-Grade | o, | Above. }
ogwsp | HO360 | 40 Good
f | T |
HOD.  Regular| .,c !""m:‘“
Heavy I “so HD 360 | 60 Poar
| (167G
H.D. Extra Heavy | o,c Abave
| en HD 360 B Pasor
(27°C)
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BRAKE SYSTEM MAINTENANCE 1.

N

GENERAL

Check braks fluid level and condition:

& Atthe 1000 mile (1600 km) service interval.

& At every 5000 mils (8000 km) sarvice intarval thdreattor
& When sboring of removing the motoncycle for the season.
Replace D.O.T. 4 BRAKE FLUID:

& Ewery 2 years

Front brake hand lever and reer brake foot padal must have a
firrm feal wiven Drakes are appied. T nol, bleed system as
described.

Ingpect front and rear brake lines and replace a3 reguared:
® At the 1000 mile (1600 km) service intarval.

& Al evary 2500 miles (4000 km) service inferval theseaf-
ter.

& Every 4 years.

Inspact caliper and master cylindar seals and replace as
redquired:

& At the 1000 mile (1800 km) sarvica mtervl,

& Al every 2500 miles (4000 km) service inlenal thereaf-
tes.

@& Every 2 years.

It determining probeble cavses of poor brake oparation, ses
Takbda 1-6.

BLEEDING BRAKES

BAWARNING

D.O.T. 4 breke fluid can cause irritation of eyes and skin,
and may be harmiful if swallowed. if large amount of fluid
iz swallowed, induce wvomiting by administering bwa
tablespoons of salt in a glazs of warm water. Call 8 doc-
tor. In case of contact with skin or eyes, flush with plenty
of water. Get medical attentlon for eyes. KEEF BRAKE
FLUID OUT OF THE REACH OF CHILDREM. Fallure to
comply could result in death or serlous Injury.

Hever mix DUO.T. 4 with other brake fluids (such as DVOLT.
5). Use only DLO.T. 4 brake fluid in motorcycles that spec-
ify D.O.T. 4 fluid on the reservoir cap. Mixing different
types of fluid may adversely affect brakimg abllity and
lead to brake faliure which could result in death or seri-
ousg Injury.

AAWARNING

Use only fresh, uncontaminated DUOT. 4 fluld. Cans of
fluid that have besn opened may have been contami-
nated by moisture in the eir or dirt. Use of contaminated
brake fluld may adversely affect braking abllity and lead
to brake failure which could result in death or serious

Injury

Use only copper crush banjo washers (See Parte Catalog
for Part Mo.) with D.O.T. 4 brake MNuid. Earlier sliver banjo
washers are not compatible with DO.T. 4 fluid and will
not ssal properly over time. Failure o comply may
adversely affect braking abllity and lead to brake fallure

which could result in death or serious injury.

Clean brake system components using denatured alco-
hol. Do not use mineral-bese cleaning solvents, such as
gasoline or paint thinner. Usa of mineral-base solvents
cauzes deterloratlon of rubber parts that contlnues after
assambly. This may result in improper brake operation
which could result In desth or serous injury.

Always test motorcycle brakes at low speed after servic-
Ing or bleeding system. To prevent death or serlous

injury, Busll recommends that all brake repairs be par-
formed by a Buell dealer or other gualified technician.

CAUTION

Cover molded-in-color surfaces and right handletar
switches and use care when removing brake reservoir
cover and adding DUOLT. 4 brake fluid. Spilling DLO.T. 4
brake fluid on molded-in-color surfaces will result in cos-
metic damage. Spllling brake fluld on swiiches may ren-
der them inoparative.

Y

i
L]
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COMDITION

Table 1-6. Brake Troubleshooting

| Excessive kverpodal travel or
spongy feel.

| Brake fade

Chaltering sound when breke is
spplied.

Ineffective brake —
leverpedal travels to limit.

Inetective brake —
levar/padal travel normsl,

Brake pacds drag on rolor —
will mot retract.

1-12 2003 Buell XB9R: Maintenance

CHECK FOR REMELY

Air in eystam. . Bleed braks(s). .

Master cyfindes low on flud. Fill master cylinder wilh approved |
brake fluid. ;

Maisture in system_ Biead brakais). !
Fill master cylinder with spproved
brake fluid.

Worn pads. Replace braks pads.

Wam D shape bushings Replace rolor and bushings as sel.

Looss mounting bolts. Tighten bolts.

Warped rotor. Replace rofor.

Los flusid berval. Fill master cylinder with approved
brake fluid, and beed system.

Piston cup not functioning. Febuild cylinder.

Distorted or glazed rotor. Replace rofor,

Distorted, glazed or contaminated | Replace pads.

brake pads.

Cup in master cylinder nol uncovering | Inspect master cylinder.

rabal porl,

Fear brake pedal linkage out of Adiust linkage.

adfustment,




Bleading Front Brake

NOTE
Hydrauttc brake fuid bladder-lype pressure sguipment can e
usad ko MW e brake mastar cylinder through the Dlseder
valve if master cylinder resgrvalr cover i removed lo prevent
pressuTiLalion.
1. See Figure 1-6. Install end of plastic tubing over front cal-
iper bleader valve; place other end in a clean conlainer.
Sland motorcycle upright.

CAUTIOMN

Cover molded-in-color surfaces and right hendlebar
gwitches and use care when removing brake reservolr
cover and adding D.O.T. 4 brake fluid. Spliling D.O.T. 4
brake fluid on molded-in-color surfaces will result In cos-
metic damage. Spilling brake fluid on switches may ren-

der them inoperative.

2. Cover body surfaces, right handlebar switches and
instrumcnt panel to protect from spillage.

3. See Figure 1-7. Remove hwo tasteners from front masier
cylinder cover.

4. Add D.O.T. 4 BRAKE FLUID to master cylinder reser-
woir, Bring fiusd leveld to within 178 n. (3.2 ram) of molded
boas inside front masber cylingsr.

NOTE

Do not reuse brake fuid.

5, Depress, release and then hokd brake hand lever o build
up hydraulic presaure.

6. Open blesder valve about 1/2-urn counterclockwise;
brake Muld will fiow from blesder valve and through fub-
ing. When brake lever has mowed 1/2 o 34 of ils full
range of travel, close bleeder velve (clockwise). Allow
Drake bever to return showly 1o ils released poaition.
Repeal steps 5-8 until all air bubbles are purged.

Tighten front caliper besder valves (metric) to 36-60 in-
Ibs (4-7 MWm).

g, Werify master cylinder fuid Iovel 33 described in step 4,

10. Attach cover fo [ront master cylinder reservolr and
tighten lastenes to 9-13 in-lbs {1.0-1.5 Nm). "

11. Remove cover from molded-in-color surfaces, righl han-
diehar switches and nstrement pane,

&
Figure 1-7. Front Master Cylinder Reservolr
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Bleeding Rear Brake

NOTE

Hydrauiic brake fluid Madder-fype pressure squipment can be
usad o i the brake master cyifinder through the bleeder
valve ¥ master cylinder resenvolr cover is removed [0 prevent
DrEsEUTZEloT.

1. Seu Figure 1-8. Inatall end of plaglic Iubing over rear cal-
iper blsader valve; place other end in a chean container.
Stand motorcycle uprighl

CAUTIOM

Cover molded-In-color surfaces and rlght hendlebar
gwitcheas and use care when removing brake reservolr
cover and adding D.O.T. 4 brake fluid. Spliling D.O.T. 4
brake fiuld on molded-in-color surfaces will result in cos-
metic damage. Spilling brake fluid on switches may ren-
der them inoperative.

2. Bemove asst. Sea 2 38 SEAT.

3. See Figure 1-9. Remove cap and gaskel Irom rear mas-
ber cylinder resanagir.

4. Add D.O.T. 4 BRAKE FLUID 1o master cylinder resernolr
with motorcycie upright (not on sidestand). Bring fluid
level between upper and lpwer MEarks on reseroir.

NOTE

Figure 1-0_ Rear Master Cylinder Reservoir

o not reuss brake o

. Depress, release and then hold brake pedal o build up
ydrawlic pressune.

f. Open blesder valve about 1/2-tumn counterclockwise;
brake fiuld will flow from blessgder valve and through ub-
ing. When brake pedal has moved 1/2 1o 34 of its full
range ol travel, close bleader valve (clockwize). Allow
brake pedal to return showly to s released posilion. ]

7. Repeal steps 5-6 until all air bubbles are purged.

8, Tighten rear caliper bleeder valves (matric) ko 36-60 In-
Ibs {4-7 Mm).

9. Varily master cylinder flusd kevel as described in step 4

10. Attach covers o master cylindsr reservoirs and tighten
Cap on rear master cylinder resenvolr secursly.

AAWARNING

After installing seat, pull upward on front of seat to be
sure It 13 locked in position. It seat |a looss, it could shift
during vehicle operation and startle the rider, causing
loss of control which could result In death or serious

imjury. -
11, Install seat See 2 38 SEAT.
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BRAKE PEDAL ADJUSTMENT

AL WARNING

After completing repairs or bleeding the system, always
test motorcycle brakes at low speed. i brakes are not

oparating property or braking efficiency is poor, testing
at high speeds could result in death or serious injury.

Check rear brake pedal opdration:

® Belore every ride.

® Al the 1000 mile (1600 km} senvice Interval.

& At every 5000 mile (3000 km) service intenval theraafter,

1. Ses Figure 1-10, Measure distance from bottorn of mas-
ter cylinder (1) to center of lower adjuster rod clevie hole
(5).
a, If measurement is approximabaly 3 in.
(77 mm +~ 1mm), brake pedal adjusiment s not
rigsisded,

b i measurement is not within specification, adjust

brake pedal.

NOTE
See Figure 1-10. Minimum aliowabis pustirod thread engage-
ment inside clevis(4) is 024 in. (8.0 mm]
2. Adjust brake pedal.

& Ses Figure 1-10. Loosen lockmnt (3) while holding
v apdjuster (2). Move locknut away from fop surface
of turn buckls (4).

. Turn rod adjuster o eet pedal heighl. .
c. Return locknul (3) to Tit fish against top surface of
clewis,

NOTE
Brake pedal has no free play adiustment.

L ol

Bottom of master cylinder

Rod adjustar
Locknut
Clavis

Clevis pin

Flgure 1-10. Pushrod Adjustment
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BRAKE PAD THICKNESS

= r’?':l\
MHWARNING WAL
-

Always replace brake pads in complete sets for correct
brake operation. Never replace just one brake pad. Fall-
ure to install brake pads as a set could result In death or
BETIDUS iNjury. 7 I--"i““.

heck brake pada for minimum thickness:

& Al the 1000 mile (1600 km) service intendal.

& At evary 2500 miles (4000 km) senice inferval thereafter. 1. Friction material

. 2. Wesr groove
# At svary scheduled sarvice mlendal thoneafer, 3. Backing material

Check front brake pad: Figure 1-11. Brake Pad Thicknass

& At the 10000 mi (16,000 km) imtsresl or 25 reguired.

Check rear brake pad:

& AlLthe 25,000 mi (40,000 km) interval or as required.

See Figure 1-11. Inspec brake pads for damage or excessive
wear. Replace bolth pads as a sel if friction material of either
pad is worn o 0,040 in. (1.0 mm) oF less IF this amount of
wear ocours, wear grooves will disappear Irom riction mate-
rigl surfacs.

BRAKE ROTOR THICKNESS |

AAWARNING

Do not allow brake fluld, bearing grease, lubricants, etc.
to contact brake rotor when servicing motorcycle or *
reduced braking ability will occur, which could result in
death or sericus injury.

Check brake rotors for minemuwm thickness:
& AlMhe 1000 mile (1600 km) service interval.

& Alovery 2500 miles (3000 k) service Interval thereaftar.

& Al avery scheduled servicn inferval thereafier.

Flgure 1-12. Front Breke Rotor

1.  Measurs rotor thickness. Replaca robor il minimuem thick-
ness iz leas than 0018 in. (4.5 mm). Replacs drive bush-
imgs, fastenera, washers and eprings whenever rotor s
replaced.

2. Check rotor surizce. Raplace if warped or badly scord,
Soo 2.5 FAONT WHEEL or 2.6 REAR WHEEL for proce-
dusre.
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BRAKE PAD REPLACEMENT

Front Pad Remowval

1.  See Figure 1-13. Loosen pin (1) but do nol remose.

2. Rotate wheels so that caliper is centered between nolor
miounting fastenass (2).

3. Remove lower caliper mounding tastener [3) that secures
calipes o fork lower.

4. Loocssn but do not rermove upper caliper mounting Es-
tener (2] that secures caliper to fork ke,

5.  Remove pin (1)

&. Rotete caliper counlerclockwise 1o allow access 1o outer
pad.

7. Femove cuter pad from righl side.

8. Remove inner pad from left side by pulling rearward,
rotating pad 90 degrees and pullng through wheel open-

ireg.
Front Pad Installation

1. Push pistons in with suitable tool such as a clean paint
scraper until fully seated in bores, Be careful not to dam-
age robor.

2. Install mew inner side pad from lefl side of motoroycls.
Install new outer pad from right shde of motorcycle.

4. Ses Figure 1-13, Install pin (1) making sure il engages
mole on both pads and spring clip.

Rotate caliper clockwise 1o align mounting faslener hole.
See Figure 1-13. Insiall lower caliper mounting
fastanar (2).
7. Tighten both caliper mounting fasteners (2) to 35-37 ft-
Ibs (48-50 Mm).
8. Tighten pin (1) 13 11-15 fi-lba {15-20 Nm).
NOTE
Avodd making hard stops for the st 100 miles (160 kmj o
aliow new briake pacds fo “wear in” propedly wilh e rodor.

2

Front caliper pin plug
Rotor mounting fastensr
Caliper mounting fastenar

Figure 1-13. Front Brake Calipar
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Rear Pad Removal

1.  Hee Figure 1-14. Bemove rear celiper pin plug (2} and
hosesan g,

2 two mounting fastensrs (1) and brake calipar
CAFTiesr assembly Irom robor,

3. Remowe pin.

4.  Remove p-clamp, wirg ko and Rashencer on swinganm.

5.  Lift caliper up and off of rotor.

6. Removwe inmer and ouler pads, being careful not o dis-

lodgs ped spring.
Rear Pad Installation
. Check that forward guide clip is presant.
2. Bee Figure 1-15. Check [hal pad Spring is present.
Should pad epring become dislodged, install with long
s on piglon side of calpar,

3. Push plston in with sultable tool such as & clean paint
scrapsr until fully seated in bore.

Install rew mmer and owler brake pads

5. See Figure 1-14. Install pin (2} making sure pin engages
hole on boih pads.

6. Install brake carer with two mounting fasteners (2.
Tighten fastenars o 24-26 ft-lbs (33-35 Nm).

7. Tighlen pin o 11=-15 M=lbs (15-20 MNm).
B Instell pin plug (2). Tighten pleg to 18-25 In-lbe (2-
3 Mm).

NOTE
Awoid making hard staps for the first 100 miles (160 km) to
altow mew brake pads lo “wear in” properly willy he rolor,
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1. Rear caliper mounting fasteners

2. Rear caliper pin plug

Flgure 1-14. Rear Brake Caliper

Figure 1-15. Rear Brake Pad Spring




TIRES AND WHEELS

1.7

| TIRE INFLATION

SAWARNING

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

Check tire pressure and raad:

& Belore evory ride,
® At the 1000 mile (1800 km) sarvice nterval,
& At evary scheduled sarvice inlerval,

Check for proper front and rear tire pressures whion tires ans
cold. Compars pressurs against Table 1-7.

Table 1-7. Tire Pressures

TIRE PRESSURE FOR FRESSURE AT
SOLO RIDING GVWHR
Fronl P3| 2MBkPa | e
B —1 Same as Solo Riding
Rear 28 P3I 262 kPa |

TIRE REPLACEMENT

Tire wear indicator bars will appear on tire tread swrfaces

when 1732 inch or less of tire tread remains. Amdws on tire

sidewslls pinpoint localion of wear bar indicators. Always

remove tires from service before they reach the fread wear

indicator bars (1/32 of an inch tread patiern depth remeaining).

Mesw tires are needed if any of the following conditions exist.

1. Tire wear indicator bars become vigible on the tread sur-
fances, x

2, Tire cords or fzbric become visible throwgh cracked side-
walls, smags or deep cuts.

3, A bump, bubge or aplht in the tire.

4. Puncture, cul or olher damage to the tire that cannat be
repaired.

B4R ops e ———
——— - .-_.-"
i .
o Sidewall
== ==
- HCn
W Al
PO [
- — — LN
|
0BT Ops

Figure 16, Treadwear Indicators

WHEEL BEARINGS

AAWARNING

Mever use compressed alr to “spin-dry” bearings. Very
high bearing speeds can damage unlubricated bearings.
Spinning bearings with compressed air can also cause a
bearing to fly apart, which could result In desth or seri-
o Injury.

Check fronl and rear wheel besrings for wear:

& Ewery ime a wheel is removed.

& 'When storing or removing he molorcycke for the season.
Check fronl wiwel bearing:

& At every 5000 mile (3000 km) sarvice mbarl,

Check rear whasal baaring:

& Al every 10000 mike (16000 km) servica interval.

Check whesl bearngs for wear and comosion. Excossive play
or roughness indicales worn bearngs. Replace bearings in
Sels onby.
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CLUTCH

TRANSMISSION FLUID

Check Iransimission fluld kevel:
&  Atevery 1000 mils (1600 km) service interval.
& Al eeery 5000 miles (BOO0D km) senvice intanval tharaafler,

Replace transmission flud:
&  Atthe 1000 mile (1600 km) senvice interval.
& Al evary 5000 mike (000 km} service interval.

Transmission fuid capacty |5 approximately 1.0 gquart

(0,95 liter). For best reaulie, drain fluid whils hol.

1. Raize rear whesl off floor using REAR WHEEL SUP-
PORT STAMD (Part No. B-41174). Thia prevents trans-
mission fluid from spilling out of the cutch inspoction
COVET DPaning.

2, See Figure 1-18. Position a suitable contaimer wnder
drain plug. Remove phug and draim fuid.

3. Wipe any forelgn material from the magnetic drain pleg.
Reinatall plug and tighten fo 28-31 H-1bs (33-42 Nm).

4. Remove thres Rsleners and washers from clutch inapec-
fion cover. Remove clutch inepection cover with gasket
from primary cover,

CAUTION

Do not overfill the transmizslon with fluid. Owerfilling
may cause rough clutch engagement and incomplete dis-
engagement, clutch drag and/or difficulty finding newtral
at englne idle.

5. Ses Figure 1-19. Add SPORT-TRAMS FLUID (Part Mo.
SBA54-05 quart size; Part No. 98855-96 gallon sire) as
resgjuiresd undil fuid level (3) iz even with bottom of clutch
disphragm spring {2).

6. See Figure 1-17, Install clutch inspection cover tighten-
Img three festeners and washers to 7-9 ft-bs (10-12 Mm).

7. Clean up any fuid that may have spliled on muffles.
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ADJUSTMENT

Gheck cluteh adyustment:

y .
i

At the 1000 mils (1,800 k) service interval.

& Al gvery 5000 mile (8,000 km) service interval.

i cluich slips under load or drags when released, first check
control cable adjusirment, If cable adjustment is within Specifl-
cations, adjust clutch mechanism as described below.

When necessary, lubricate cable with LUBIT-8 TUFQIL®
CHAIMN AND CABLE LUBE (Fart Mo. HD-94968-85TV).

1.

2,

Ralse rear wheel off floor using REAR WHEEL SUP-
POAT STAMD [Parl Mo B-41174).

See Figure 1-20. Slide rubber bool (1) upward 1o expose
adjuster mechanism, Loosen jam nut (3} from adjuster
i4). Turn adjuster to shorten cable housing untll there is &
large amount of free play at chutch hand lever.

Ses Figurs 1-17. Remove three fasteners and washers
from clutch inspection cover. Remove clich Inspection
cover and gasket [rom primsany cover.

%ee Flgure 1-21. Remove spring (1) and kockplate (2],
Using a flat fip screwdriver, fum adjusting screw (3]
conterchnckowize unitil it Bghthy bodbormes.

Turn adjusting screw clockwise 1/4 furn. Install lockplate
and spring on adjusiing screw flats. If hex on kockplate
does not aign with recess in culer ramp, rotate adjusting
soraw clockwise untll it aligne.

NOTE

Spring instails on outboard side of ho iockplane.

Fubber boot
Cable end
Jam nut
Adjuster

| #= 5 pa =

Figure 1-20. Clutch Cable Adjuster Mechanlam

1, Dlaphragm spring
2. Lockplate
3. Adjusting screw

Figure 1-21. Clubch Adjustment
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6.  Sguesze clutch hand lever to masamum limit thres times.
This s=ts the ball and ramp mechanism. Pull cutar cable
conduit end &t the same time sdjust ceble sdjustsr to
provice 1/16-1/8 In. (1.6-3.2 mm) tree play &t cluich hand
Iaqar Adgust as follows:

a. See Figure 1-22. Pull fermule {end of cable housing)
sway from brackst Gap between farmuls and bracket
should be 1/18-1/8 in. (1.6-3.2 mmj}.

b. Ses Figure 1-20. Set fres play by turning adjuster
(4)-

. Tghlen jam mu (3) agains] adjuster (4).

d.  Slide boat (1) over cable adjuster mechanism.

Change or add iransmisshon fluid if necessany,

See Figurs 1-17. Install clutch mspection cover and gas-

ket using three fasteners and washers and tighten to 7-

3 ft-lbs (10-12 Mmj). Figura 1-22. Adjusting Clutch Frea Play
9. Check clutch cable free play. See Slop § abowve,
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DRIVE BELT SYSTEM

1.9

GENERAL

The drive balt tension on a mew belt will be considerable light
and will loosen after approximataly 1000 miles. The drive balt
tension is aulsmalically adjusted by the idier pulley. Axle
glignment iz not adjustabls.

Check drive Dell and idler pulley condition:

& Al the 1000 mile (1200 km) sarvice kel

& Al every 5000 rile (B000 km) senvics inlerval,

Replace drive belt and idler pulley assermbly;
® At every 15000 mile (24000 km} service interval.

INSPECTION

Rear Sprocket

NOTE

if chrome chips or gougss to rear sprocket are large enough

for e harmiul, they will leave & paffern on the belf face.

1. Wnspect each tooth of rear sprocketl Tor;

a.  Major tooth darmage.

b. Large chrome chips with sharp edipss.

o.  Gouges caused by hard objects.

d. Expessive loss of chrome plating (see Step 2).

2, Tocheck if chrome plating has worn off, drag a scribe or
sharp knifa poinl across the bottom of a groove (2)
{metwesn two testh) with medium pressure.

a.  IF seribe or knife point slides across grodve withaot
digging in or keaving a visible mark, chrome plaling
is still goosd.

b If scribe or knife poinl digs In and leaves a visibic
mark, il i% culting the bare aluminum. & knile point
willl not penstrate the choome plating.

3. Replace rear sprocket If major tooth damage of loss of
chrome exists.

Drive Belt
See Figure 1-27. Inspect drive belt for:
& Cute or unusual waar patlerns on both aides of belt.

& Oulside edge bevelling (8). Some bevelling is cormman,
but it indicates thal sprockets are misaligned.

& Dulside surface for signs of stone punclure (7). If cracka/
damage axists near edge of belt, replace belt mmedi-
ataly. Damage to center of belt will require belt replace-
et eventually, but when cracks extend to edge of belt,
belt failuwre B irmmdnent.

# Inside (toothed portion) of bel for exposed tensile cords
inormally covared by nylon layer and polyathylens Eyer).
This condition will result in balt Rilure and indicates worn
transmission sprockel teeth, Replace belt and transmis-
Sion Sprocked.

#® Signs of puncture or cracking al the base of the belt
teath. Replace bell f either condition axisis,

Idler Pulley

Inspect ider pulley for signs of uneven waar, Excessive play
or roughness indicates worn beanngs. Replace idler pulley as
an assembly. See illowing section.

CLEANING

Keep dirt, grease, oil, and debrs off the belt, idier pulley and
sprockets, Clean the drive belt with a mild soap and water
spray solution as required. Dry thorowghly. Do not immerss
belt in soution,
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DRIVE BELT REMOVAL

1. Place a scissor jack under |acking point and raise rear
wgeel off grownd. For location of jacking point zee Figure
2404,

7. HMemove right side rider foolpeg suppor bracket. See
224 FOOTPEG, HEEL GUARD AND MOUNT.

Remaowve right passenger kotpeq support bracket.
Ses Figure 1-24. Remove front sprocket cover (S) by
rermoving tasteners. See 2.30 SPROCKET COVER.

NOTE
The rear chin fatring festeners must be removed 10 00855
the fromt sprocket cover. Front belt guand (4] will dangle but
e mol De removed af this ima.

B L

5. Seg Figure 1-23. Loosen rear axle pinch fastener (2]

. Loosen rear axle (1) approximately 15 rotations to allow
partial lension o be removed from rear drive system.

7. Remove idler pulley assembly by removing nuts and
washers. See IDLER PULLEY REMOVAL in 1.8 DRIVE
BELT SYSTEM.

8. See Figure 1-24, Remove lower belt guard (2} by remoy-
ing fastensrs (6].

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

Fl NOTE

The upper bedl guard iz aftached fo the swingarm brace and
can not be removed from veficie af this fime.

10. Remove swingarm brace. See 2.19 SWINGARM AND
BRACE.

g. Femove fastener (B) and spacer collar [2) between
upper belt guard (10}, inner belt guard (1) and swin-
garm brace.

b, Allgw inner belt guard {1} 1o draps.
NOTE

froner bedll gerard ooes mof have fo be removed to remove belt
ar raar wheel

11. Bemove upper bett guard (10} by removing faslemers (2)
from swingarm bracs.

CAUTION

When removing or Installing belt, do not bend or twist
belt, partially slide belt onto sprocket and "roll™ wheel or
belt damage will sccur.

12, Biide belt from sprocket and remove.

DRIVE BELT INSTALLATION

CAUTION

When removing or installing belt, do not bend or twist
belt, partially slide belt onto aprocket and "roll™ wheel or
belt damage will occur.

1, Shde belt onto sprockst.

Z, See Figure 1-24. Install upper bell guard (10} to swing-
arm brace tightening fastensrs (3) 1o 12-36In-lba (1-
4 Mmj.

2003 Buell XB9R: Maintanance

1-24

10.

11,

12,

13,

14,

15,

1.

Loosaly install swingarm brace. See 219 SWINGARM
AMD BRACE.

& Poasition the imner belt guard (1) and upper et
guard (10} onto swinganm.

0, Install fastener (8) and spacer collar (2) betwaan
upper belt guard (10}, inner belt guard (1) and swin-
garm brace.

Install upper bell guard {10) and tighten fasteners (7] to
12-3% In-lba (1-4 Nm).

Tighten swingarm brace fasteners o 25-27 fi-lbs (34~
37 Mmj).

Install kwer Delt guard (3) and tighten fastensers (B} to
12-35 in-lbs {1-4 Mm).

Install idiar pullsy assambly tighlening washers and nuts
to 33-35 I-lbs  (45-47 Nm). See IDLER PULLEY
INSTALLATION in 1.9 DRIVE BELT SYSTEM.

See Figurs 1-23. Tighten rear axls (1) to 48-52 H-8 (65
70 Mmj.

Tighten rear axke pinch fastener (2} to 4045 A-lbs (54
61 Mm).

Rotate rear whesl fo ensure the bell does not make vis-
ble or audible contact. 1t may be necaessary to loossn balt
guard(s) o adjust kor proper clearance.

See Figure 1-24. Instsll front sprocket cover (5) by tight-
gning fastenmers io 12-36in-bs (1-3 Wm). See 2.30
SPROCEKET COVER.

Imstall chin fairng Bstensrs and tighten to 36-18 in-lbs
(4-5 Nm). See 2.33 CHIN FAIRING.

Imstall rght side nder footpeqg mount and tightsn fssten-
ars o 108-132 in=lbs {12-15 Mm}, See 2.29 FOOTPEG,
HEEL GLIARD AND MOLUMT.

Install right passenger fooipeg mownt. use LOCTITE 272
and tighten fasteners to 25-28 M-lbs (34-38 Mm).

Rermowe SCissor jack from moforcycie.

A
Pinch bolt fastenar

Figure 1-23. Rear Wheel Mounting, Right Side

i



oA

Inner belt guard

Spacer collar

Lower belt guard

Front belt guard

Sprocket cover

Sprocket cover fastenars

Lower belt guard fasteners
Upper balt guard fasteners, short
Upper belt guard festenars, long
0. Upper belt guard

PRENAE eSS

-t

Figure 1-24. Belt Guard Assembly

¥
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IDLER PULLEY REMOVAL

1.
2.

@

IDLER PULLEY INSTALLATION

See Figure 1-25. Loosen rear axke pinch tastener (2).
nthread axle approdmatedy 15 rotations o relegse ten-

sion from drive balt.

Remove fronl sprocke! cover. Ses 2.30 SPRODCKET

COVER.

See Figure 1-28. Aemove idler pulley bracke! nuts and

washers (5) from studs (3).

Slicke igler pulley breckst (4) off studs (3).

Inspect pulley by spinning whesl (1) and checking for

whesl bearing wear,

If pulley whee! needs replacement, remove fastener (6),

washer and nut (2} from idler pulley bracket (4} and dis-

card wheel. Feplace with new pullsy wiveal (1)

NOTE

The pulley wheal baarings can nol b repiaced separately

Axle
2. Pinch bolt fastener

Flgure 1-25. Rear Wheel Mounting, Right Side
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1.

4.

5.

W e g

See Figure 1-26. Install new or existing pullay whesl (1),
if removed, and tighten washer and nut (2) whesel fas-
tener (6) to 98-120 in-lks (1114 Mm),

Slida idar pulley bracket (4), washer and nuts (3} on to
studs (3) and tighten to 33-35 fi-lbs (45-47 Nm)

Install front sprockel cower. See 230 SPROCEET
COVER.

CALUTION

Hever tighten rear axle with swingarm brace removed.

Sea Figure 1-25. Tighlen fear axie to 48-52 fi-lbe (B5-
7O M),
Tighten rear axle pinch Rslenes (2) to 40-45 fi-lbg (54-
81 Mm),

117105

Wheal nut
Stud

Idier pulley brackst !
Idier pulley bracket nut and washer |
Whaal fastener

Flgure 1-26. ldler Pulley Assambly
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. h_?.ll.::_}ll:\_}lk Ah L b Sprocket
Side of
Belt
oy
.8

Flgure 1-27. Drive Belt Wear Patterns

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

PATTERN CONDITION REQUIRED ACTION

1 internal oot cracks (hairline) " OK to run, bul monitar condition T
2 Exemal tooth cracks | Replace ben

3 Mizsing testh Feplace belt

4 | Chipping (not serious) O 1o run, but maniter condition :
=] ' Fuzzy edge cord O to run, but monior condition 1
& Hook waar Replacs belt |
7 ' Slone damage Replace belt if damage is on the edge B
8 Bewvel wear (cutboard edge only) OK to run, but monitor condition
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PRIMARY CHAIN

. INSPECTION

i>heck primary chain tension:
® At the 1000 mile (1600 km) service Intereal.

& Al every 5000 mile (3000 km) sarvics interval
thareaftar.

Ses Figure 1-28. Messure primary chain lension through the
inspection cover opening. Adjust primary chains mot meeling
verticsl free play specifications.

1. See Figure 1-28. Remove bwo fasteners with captive
waghers and primary chain inspection cover wilth gasket
from primary cover,

2. See Figure 1-28. Check primary cham lension by mes-
suring werlical free playg
a. Measure vertical free play through chain Inspectan

COVEr Opsning.

b. PRotate engine to move primary chain b & different
position on Sprockets.

c. Measure vertical free play several limes, each time
wilh primary chain moved so that the maasurament
ie takan with sprockets rotaled o the tightest chain
pasition.

3. The tightest messurement taken in Step 2 must be within
the specifications listed in Table 1-8. F necessary, adjust
as described under 1.10 PRIMARY CHAIM i ADJUST-
MEMT.

NOTE

The initial primary chain verfical free play specification used
at the assembly plant is 1/4-1/2 in. (6.4-12.7 mm) with a cold
grging. The 14 in. (8.4 mm) minimum iz only alicwesd at the
absolute ghtast point in the drive, as measurod with special-
ized Bctory equipment. i a chain has less than 14 i
(6.4 mm) vertical free play (wilh & cold enging], adjust free
piay o the Feld” spacification of 2812 in. (3.5-12.7 mm).
The looser spacification wil avaid overtightanimg, which mighl
pthenwise goour dunng adiustment usimg “mon-fciorny” equip-
mant and mathods.

4. See Figure 1-28. Install primary chasn inspecton cover
and gasket to primary cover using two fasteners with
caplive washers. Tighlen fasteners to 40-80 indbs (5-
7 M),

1.10

Fidure 1-29, Measuring Primary Chain Tension

Table 1-9. Primary Chaln Tension

ENGIME

TEMPERATURE

[ Cold

! FREE PLAY

3812 | 95127 mm

; Hat (mormal runming

| temperalure)

1/4-3/8 in, : 6.4-9.5 mm
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ADJUSTMENT —

NOTE
i vertical free play cannod be sef within the fmits specified,
then pAmary chain andfor chain adiuster are worn beyond
adiustment imits, Replace parts as necessary. See 6.2 PRI-
MARY CHAIN.

1. See Figure 1-30. Loosen locknut {1).
2. Tumn adpesiing festandr (2):
g Chockwiss (inward) to reducs free play.
b,  Counterclockwise [outward) 1o Increase free play.

3. Tighten locknat (1) to 20-25 fi-lba (27-34 Nm). 1. Locknut
2.  Adjusting screw

Figura 1-30. Chain Tension Adjusting Fastener

4
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SUSPENSION DAMPING ADJUSTMENTS

1.1

, GENERAL

Before evaluating and adjusting suspension settings,
check the motorcycle’s tires. Tires must be in good con-
dition and properly inflated. Failure to check the tires
could result in death or serlous injury.

Make all suspension adjusiments in one or two cick incre-
ments. Adjusling more than one or two clicks &t a time may
cause you to skip the best adjustment. Teat ride after each
adjustment. When an adjustment makes no diffierence. return
1o the previous adjustment and try a different approach.

If bolh preload adjustments are cormect, and you have the
rebound and compression damping set at the Bciorny recom-
meanded points, the motorcycls should handle and ride prop-
erly. If you wish to fine tune these settings they can be
changed according to the following procedures.

NOTE
Evalugting and chamging the rebound and compression
damping 2 8 very subjective process. Many vanabies affec!
motoncycle handling under different Cincumsiances. Apnroach
all changes carefully and consw Talde 7-71.

SUSPENSION ADJUSTMENTS

Setting Rear Shock Preload

The faclkry sefting s #2 ramp position [#F posilion being the
tellest ramp and maximum preload). See Table 1-10. For
recommendsd spring prakoad.

1. Femove seal. Ses 2.38 SEAT.

2. See Figure 1-31. Change the spring preload by tuming
the preload adjusler al the upper part of the shock wilh
lhe SHOCK SPANMER WREMCH [HD-34700-52C) or
the wrench included in the tool kit

a Tum adjuster 1o setling specified In Table 1-10.
Botabe adjuster clockeise to increase praload,

b. Rolate adjuster counterclockwise to decrease pre-
loaad.

3. Install two tasteners and saat.

Setting Front Fork Preload
1.  Saee Table 1-10. Check number of lines (3} to be showing
ter wour load condition.

2 See Figure 1-32. Adjus preload by turning the adjusber
rul {2} with a wrench.

ﬂv.'.nl::r-nr-m

Always adjust each fork leg to the same settings. Uneven
adjustment between left and right forks may lead to &
loea of control which could result in death or serious

imjury.
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Table 1-10. Recommended Suspenslon
Settings

PRELOAD SETTINGS

i

RIDING CONDITION | Rear Setting | Front Setting
(Ramp (Murmber of
position) | lines showing)

Rider, 150 s (B8 kg) or i s

less

Rider, 150 - 180 Ibs

(BE-82 kg)

{Mote: this is the factory . ol i

getting])

Rider, 180 - 210 Ibs

(82-95 kg) Jtod 4

Rider, 210 - 250 Ibs [ 5 4

(95-113 kg |
| Rider+pasaengers+Cango, ;

250325 15 (113147 kgl ] | 3

total [ i

Riier s Passengers Cargo, I I Maximum Preload Adjustment (Ramp Number 7)

325-300 lbs (147-177 kg) <] 3 Minimum Prelosd Adjustment (Ramp Mumber 1)
| todal

Figure 1-31. Rear Shock Preload Adjuster

GVWR
| Upr b 410 loss (186 kg) T 2

of rider+passengar+cango J e @

. Rebound Adjuster Scraw
2. Preload Adjuster Nut
3.  Four Lines Visible (factory setting)

Figure 1-32. Front Fork Preload And Rebound Adjuster

d
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Adjusting Suspension Damping
Ses Table 1-11. The recommended rebound  and
compresson damping setfings for various road and riding
condifions ang ghven in the able.
NOTE
All Tum ssttings” in Tablg 1-10 are Tums out from meamum®,
That is, firsl gently fum adiustment screws Lty cockwise
{urtii  they slopl,  then  wm adustment  SCTEWS
countarclockwize the amount specificd in Table 1-10.
Setting Front Fork Rebound Damping
1.  Zee Flgure 1-32. Using a screwdriver, Tum the slotted dial
{1) clockwise unlil it stops. This is the maxdmum repound
danmping seftng.
2. Then tum the dial counterclockwize the recommended
amgiant specified in Table 1-11.

Setting Front Fork Comprasslon Damping

1. Sea Figure 1-33. LUaing a screwdriver, tum the slotted dial
clockwize until it stops. This 5 the maximum comprassion
damping Saetiing.

2. Then tum the dial countsrclockwise the recommendsd
amounl spectied in Table 1-11.

Satting Rear Shock Rebound Damping

1. Ses Figure 1-34, Uising a screwdriver, turn the siotted dial
clockowize until it stops. This is he maximum rebound
damping setling.

2. Then tum the dial counterclockwise the recommended
amount specificed in Table 1-11.

Setting Rear Shock Compression Damping

1. Ses Figure 1-35. Using a screwdriver, tumn the siotted dial
clockwize until it stops. This & the MaEximum compression
dampang seting.

2. Then tum the dial counterclockwise the recommended
amount specified in Table 1-11.

Figure 1-34, Rear Shock Rebound Adjustment

Figure 1-35. Rear Shock Compression Adjustment

Figure 1-36. Accessing Rear Shock Compression

Adjuster
2003 Buell XBSR: Maintenance
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Table 1-11. Recommended Suspension Damping Settings

i Riding/Road Conditlons

Coumtsrclockwise Turns

Rear Shock

Front Forks

Rebound i Compresaion

Rebound. : Comprezslon

Smooth surface, aggressive rding, max fesdback (race rack) 1/4 114 304 114
Average roads, but high preload (2-up or heavy rider) sa | 1 =T S
Average Foads, spor fiding [Nole: this i the faclory setting) 1-1/4 1-1/4 1-58 1-1i2
' Moderately rough roads, more comiort, less sport 2 3112 RET z
Rough roads, long rides, “max comfort seting” 2-5/8 4-3/a 238 2114
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FRONT FORK OIL CHANGE

1.12

+FORK OIL CHANGE

Aeplace fork oil.
& At every 10000 mile (32,000 km} service interval.
& [ fork is submerged Inoweber
NOTE
If fork ol is eminsified, aerated or light brown in color, than i

has bean contaminated by waler. I this happens, replace the
fork ol Soe's,

Disassembly

NOTE
Recovd fider suspansion seftings before disassormiiy

1. Remave front fork. See AEMOVAL in 2,18 FRONT FORK.

2. See Figure 1-37. Clamp the FORK TUBE HOLDER
TOOL (Part Mo, HD-41177) in & vise and insiall the
uppezr front fork In the holding tool.

Flgure 1-37. Fork Tube Holder (HD-31177)

3. See Figure 1-32. Remow: snap ring (2).

L

Rebound adjuster screw
Smap ring

Preloed adjuster

Fork cap

Preload pins

Preload washer

@R e

Slider piaton

Flgur;.1 -38. Fork Cap Assambly

4, Bemove prelosd adpsier (3) by tuming counlenciock-
wisa.

After fully wnlhveaoing prelosd adivster (3), genlly pull on
acjuster

5,  Remove fork cap (4) from outer bubea,

6. See Figurs 1-39. Mowve the fork aesembly from the haold-
ing tool and compress fork i the FORK SPRING COM-
PRESSION TOOL

i -
| R
Flgure 1-38, Fork Spring Compressing Tool

7. See Figure 1-40. Hold damper red assembly (3) and
remove fork cap (1).
NOTE
See Figure 1-40. Ba careful nol o damage predoad ping (2]
while fkding camper rod assembly (3],

&. Remove preload washer (4) and slider piston (5.

B

Fork cap
Preload pins ¥
Damper rod assembily |
Praload washer

Elider plston

Figure 1-30, Holding Damper Rod Assembly
2003 Buell XBSR: Maintenance
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9. See Figure 1-30, Uncompress fork and remowve Trom
FORK SPRING COMPRESSION TOOL.

Drain and Replace OIll
|

1. Ses Figure 2-42. Over draln pan, remove spring (15),
spring collar (18), and drain fork oil.

2. Drzin remaiming fork ol by pumping the damping rod
approdmately 8 1o 10 tinses oF unlil darmping rod mowves
fraaly.

3. Instell the front fork right side up in the FORK TUBE
HOLDER TOOL (Part Mo, HD-41177).

4. Pour T oz (204 cc) into the fork pipe.
NOTE

Use only TYPE E FORK OIL (Part No. HD-00884-80).

5. Completely compress front fork and slowly pump the
damiper rod approdimately 12-15 limes or unkil resistancs
is falt.

6. Pour 7 oz. (204 cc) more fork oil into the slide pips.
7. Seo Figure 1-41, Adjwst fork oi kevel with FRONT FORK

OIL LEVEL GAUGE (Part Mo, B-50000A) =0 that it is
4.6 i, {118 mm) from the top of the fork tube,

IB;

Fark O Level

Adjuster
Damper sssambily
Fork oil level

Eall ol

Figure 1-41. Measuring Fork Oil Lewvel

&  Ses Figure 2-42. Install spring {16), and apang collar (15).

9. Move fork assembly from holding iool o the FORK
SPRING COMPRESSION TOOL
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Reassembly

1. Sss Figurs 2-42. Inastell preload washer (5) and sider
plston (B).

2. Sea Figurs 1-40. Hold damper rod and nstall fork cap
onio damper rod assembly tightening to 22-30 fi-Ihs (30-
40 M),

NOTE

Be carefinl nat iy damage prelogd ping while holding damper

rog assemibly (3,

3. Gee Figure 1-38. Install prefoad adjuster (3) back to rider
SUSpEnEDn Sattinga.

4. Apply fork oil or hght grease to o-nings on preload
adjuster and install preload adjuster (3).

5. Install snap ring (2).

6. Install front fork, See
FORE

INSTALLATION in 216 FRONT



Lkl Ll Rl

Preload adjuster

Prelpad adjuster o-rings
Fork cap

Fork cap o-fing

Preload washer

Slider piston

Inner slider piaton o-ring
Snap ring

Rebound adjuster assembly

Damper locknut
Damper rod azsembly
Centering plate
Cailing wagher

Oil seal stopper ring

Spring joint

NERREREBS

Figure 2-42. Front Fnrl;:.A;ﬂemhlr
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STEERING HEAD BEARINGS

GENERAL

The stecring head bearings on the XB3R are sealed, angular
contact bearings and do not reguire additional lubrication.

Check stesnng head bearing reasistance:
& At every 5000 mile (3000 km) service interval.

®  When storing or removing the molorcycle kor he season.

INSPECTION

NOTES

® Check thal hwollle cables do not bind when measuving
beanng resiziance.

& Slegrng heaed beanngs are sealed and do nof reguing
additionel lubricabion.

& Sisenng hesd bsanng resistance s nod adustabie.
Replace bearings hal do nol meel resistance specifica-
HiowTs.

1. Detach clutch cable al handiebar,

2. Place a scissor ok under jacking poinl and raises froni
wihaal off grownd. For location of jecking point ses Figure
2-08.

AAWARNING

Steering must be smooth and free with no binding or
interference. Anything Interfering with steerng system
operation may cause loss of wahicle control, which could
result in death or serious Injury.

3. Check steering astem bearings for nofches by fuming
frant whesel Tull righl and then lell. Aspsaat i necessary.

4. Mext place whee| Rcng sbeight ahssd and grabibing
both fork sidas at the botiom mowve front-and forwand and
back to check tor sleering head play.

5. To mspect for comect steerning head resistance turn front
wiheel all the way to the right.

6. See Figure 1-43. Hook & spring scabke ko the hobe in e
Ironl axle. With scale 90 degreses from fork leg, pull front
whesl o center positan,

i, N should lake a madamum of 7 Ibs. (3.2 kg) to pull
front whesl to caner,

b, 1 slecring head resislance measurement is not
within specification, see ADJUSTMENT.

7. When adjustmeant i complete, attech cluich cable and
adjusl. See 1.8 CLUTCH.
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L
4.5-6.5 lbs
(2.0-2.9 kag)

" r

Figure 1-43. Measuring Steering Head .H-E.H.l-'|l'lg
Resistance

ADJUSTMENT

1. Delach chulch cable at handlebar and ensure that throttls
cables do not bind before measuring steering head bear-
i rxssslance.

2. Remove slogring slem pmch fastensr at upper fork
clamp.

3. Looessn steerng stem capnut and back off ssveral furna.

4.  Ramove lower fork clamp pinch fasteners, two per shis,

5. Tightan steering stem capnut to 38-42 fi-lbs (52-57 Nm).

6. Tuwrn front whesd all the way to the right.

7. Bee Figurs 1-43. Hook a spring ecale into the hole in the
front axle. With soabe 90 degrees Irom ek leg, pull front

wheaal to center position.

8. The comect resistance is betwesn 4.5-6.5lbs (2.0-2.9 kg)
with & maximum resistance of 7 s, (3.2 kgl

NOTE

if the comect specification cannot be achieved, the steering
head bearings mus! be replaced, See 278 STEERING
HEAD BEARINGS.

8. Once comect steering head resistance has been verified,
apply LOCTITE 272 fo steering stem pinch balt, install
and lighten o 17-19 fi-lbs (23-26 Nm).

10, Apply LOCTITE 272 to lower fork clamp iesteners, install
and tighten 10 13-15 N-1bs (18-20 Nm).

11. When adjustment is complete, attach chitch cable and
adjusl. Ses 1.8 CLUTCH.

12, Remove sclssor jack,




SPARK PLUGS

INSPECTION
Check spark plugs:
#& Inapect at every 3000 mile (B000 km) service inlernal
# Replace every 10,000 mile (16,000 km) service intensal.
# Uze only Harley-Davidson 10R124 spark plugs (Part Mo
ZTET1-01K).
1. Remove lefl side air scoop to access front cylindar spark
plug. Ses 2.35 AlR SCOOPS.
2. Disconnect cable from front spark plug.
3. Using & 5% in. box end wranch and 58 in. spark plug
sockal, rermove front spark phug.
4, RAemove seat, See 2.38 SEAT.
5.  Remove air box assembly, See 4.43 AIRBOK.
&, Disconned cable from rear spark plug (wse automotive
apark plug boot removerinstaller il reguingd).
7. Using a 58 in. wobble socket and 12 in. extension,
remove rear apark plug.
B. Sec Figure 1-44. Compare your obeervations of the plug

depoaite with the descriptions provided Deloss

a. A wel, black and shiny depasit on plug bass, elec-
trodes and ceramic insulator fip indicales an oil
fouled plug. The condilion may be caused by one or
mose of the follpwing: worn pisions, wom pislon
rings, worn valves, worn valve guides, worn vake
seals, a weak ballery o a Raulty Ignition systam.

b. A dry, Mully or ooty black deposit indicates an air-
fuel mixtura that ie too rich andior engine idling for
SECassive pariads,

c. A light brown, glassy deposit indicates an over-
mated plug. This condition may be accompsinied Dy
cracks in the insulalor or by erosion of the elec-
froces and is caused by an air-fusl mixdurs thal is
foo lean, a hot-running angine, vahes nol seating or
improper ignition timing. The giassy deposit on the
spark plug is a conducior when hot and may cause
high-speed misfiring. A plug with eroded elecirodes,
hesvy deposits or a cracked insulator must De
raplaced.

d. A plug with a white, yellow, tan or rusty Drown pow-
dery depaosit indicates balanced combustion. Clean
oft spark plug deposits at reguiar inlareals,

Figure 1-44. Typical Spark Plug Deposits
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10.

1.

12.

13

14,
15.

It the plugs reguire cleaning bebween fune-ups and

replacement plugs are not aveilable, proceed as olows:

a. Degrease finng end of spark plug using ELECTRI-
CAL COMTACT CLEAMER. Dry plug with com-

\ pressed air.

b Use a thin file to flaben spark plug slecirodes. &
spark plug with sharp edges on its elecirodes
requirea 25-40% less firing vollage than one with
rounded edges.

if the plugs cannol be cleaned, replace with 10R124

spark plugs (Part Mo. 27671-01K).

Check slecirode gap with a wire-type fesler gauge. Gap
should be 0.0:35 in. (0.8 mm].

Apply LOCTITE ANTI-SEIZE to thréads of spark plugs.
Install and tighten spark plugs to 11-18 fidbs (15-
24 Nm).

NOTES
Star threading rear spark plug with 38 fuel hose elng
carsful nod fo cross thread 3park piug.
Start front spark plug waith fingers.
An extenzion may be nesded o push on rear Sperk plug
boot to ensure it i seated properly.
Connect spark plug cables. Verlfy that cables ars
gacurehly connected to coil and spark plugs.
Inatall left side air scoop. S 2,35 AR SODOPE.
Install air box assembhy. See 4.435 AIRBOX.

AAWARNING

After installing seat, pull upward on front of seat to be
sure it is locked In positlon. f seat is loose, it could shift
during vehicle operation and startle the rlder, causing
loss of contral which could result in desth or serious
Imjury.

16. Inatall eeet. Sea 238 SEAT.
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AIR CLEANER FILTER ELEMENT

REMOVAL

CAUTION

Do not run engine without fiiter element in place. Debriz
could be drawn into the engine causing damage.

Check air claaner filler element:

# Inspect at the 1000 mile (1600 km) service nlenval and
at avary S000 mile (BO0D k) senvice interval thersafier.

# Aeplace st every 20,000 mils (32,000 km) service Interva|

NOTE

Ingpect and replace air cleaner ller elerment more offen i the
moloneycle i Fn i 8 ousty emirocnTent.

—i
'

Rarmowe seat, See 2.38 SEAT.

2. Remove four fastensrs, nylon washers and intake cover
assembly. Sea 2,34 INTAKE COVER ASSEMBLY.

3. See Figure 1-46. Remove fusl vent ube (2) from vapor
vahae (3) angd groove on top of air bos cover (1),

4. Ses Figure 1-46. Unlalch six laiching tabs (4] and
resmiove &iF Do cover from beseplate.

5, See Figure 1-47. Remove the filler clement (1) from

baseplale (2). Inspect and replacs if necessary,

CAUTION

Cover the alr horn 2o nothing can drop into the motor.

CLEANING AND INSPECTION

. AAWARNING

Do not use gasoline or solvents to clean the filter ale-
ment. VolatileMlammable cleaning agents may cause an
Intake system fire which could result In death or serious

imjury.

=

Check filter slement. Hold filter element up 1o strong light
source. The element can be considered sufficiently clean
if lighit ie wniformby visibla through the element.

ra

Thoroughly clean baseplale and inside of air box.

ol

See Figure 1-48. Make sure hwo crankcase breather
hoses (1) and intake air sensor (3) are capiured in Dase-
plate behind velocly stack (2).

Figure 1-36, Alr Box, Fuel Vent Tube and Fuel Vapor Valve

Airbox cover
Fuel vent tube

Wapor valve
Alrbox cover latch tabs

Lol

1. Filter element 'k.:_ia'
Z. Bageplate azsembly
3. Airbox latch tabs (B)

Figure 1-47. Installed Alr Cleaner Filter Element
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INSTALLATION

AAWARNING

See Figure 1-47. Place filter alement (1) on baseplats
{2).

S&e Figure 1-46. Position air box cover (1) over base
plate. Maka sure air filter remains correctly positioned.
Install air box cover by latching six lalch tabs [(4) to base-
plats.

Position fuel vent tube (2] in grotve on fop of air box and
connect to lued vent vahse (3). Secure venl lube to vent
vahee with new cabla lie.

Install inlake cover assembly with four fasteners and
nylon washers. Tighten lasteners to 12-38indbs (1-
4 Nm).

After instaliing seat, pull upward on front of seat to be
aure it is locked in position. If seat is loose, it could shift
during vehlcle operstion and startle the rider, causing

loss

of control which could result in death or serious

injury.

&,
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Inslall seat. See 2,38 SEAT.
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Intake alr sensor
Velocity stack

Flgure 1-48. Airbox Baseplate



THROTTLE CABLE AND IDLE SPEED ADJUSTMENT

1.16

THROTTLE CABLE

AAWARNING

Throttle cables must not pull tight when handlebars 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 be pinched when fork is tuned against
stops. Steering must be smooth and free with no binding
or interference. Anything interfering with steering ays-
tem operation may cause loes of vehicle contral, which
could result in death or serlous Injury.

Check throttle cable adjustment:

& Baforg every ride.
# Al gvery scheduled asrvice infarval.

Wilh enginé running, turn handisbars through full range of
travel. F engine specd changes during this manguver, turm
engine OFF and adjust throllle cables as followa:

1.  Remove air box and baseplate. Ses 4. 43 AIRBOX.

2. Ses Figure 1-49. Loosen cable adjuster kock (thick disc)
on aach cabla.

3. Twrn adjesters {thin disc) in direction which will shorlen
rable housings to minimum kength.

4. Point front wheel siraght ahead. Twist throtile coatnod
grip o fully open posilicn; fold in position.

5. Tum adjuster on throtile control cable until throtile cam
stop touches siop plate. Tighten jam nut on throtle con-
trol cable adjusber; release throftle controd grip.

6. Turn handiebars fully to right. Turn adjuster on idle con-
trol cable undil end of cable housing just touches the
cable quide.

7. Twist and releass throttle conirol grip a few times. Throd-
fle plate must return 1o idle posilion each time throttle
grip is released, If this i not the case, turn adjuster on
idle control cable {shortening cable housing) until throtie
contrgd functions properhy.

8. Tighten cable adjuster lock on idle control cable.
Recheck operation of theotile control.

8. Recheck enging slow idle speed; adjust If required.

10. Install sirbox, baseplate and intake cover assembly, See
4.43 AIRBX,

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

IDLE SPEED

Check engine |dle speed and adjust as requirgd:
& Afevery 1000 mile (1800 km) senvice intenval.
& A every 5000 mikes (BO0D km) senvice interval thersafber

Regular idle speed is 1050 +/- 50 APM. Set idle speed using
wile adiuester shown in Figure 1-50. Turn adjuster dockesise o
incresse idle speed of counterclockwize to decrease ik

spesd.
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IGNITION TIMING

INSPECTION

Check ignition timing:

& At every 10000 mils (16000 ki) service interval.
&  Aller esch remaval of the cem position sensor.

CHECKING STATIC TIMING

Alweys wear proper eye protection when drilling. Flying
debris may result in minor or moderate Injury.

CALUTION

Carefully drill hole, applying minimum pressure, to just
penetrate timer plate cover. Applying too much pressure
will damage cam position sensor and/or timer plate.

NOTES
& [tiz not neceasany fo remove the spark plug fo delerihme
TOC compression stroke of e fromt cylindsr in the fol-
lowing proceduns.
D ol remove the fiming nspection cover fo check the

static timing. If bming mus! be corecled, the inspaction
plata will then be remosed.

1. Balse rear whesl using a lift or jacking point. Tie down
miotorcycle for additional support,

2. Remove fiming inspachon plug.
3. Place ransmission in 5ih gear.
4. Raeisgs sidestand.

NOTE
Sidestand must be raised o enabie the starfer interiock sys-
feem.

Connect Digital Technician to data port on molorcycle.
Sedact the Static Timing procedure scresan.

Turn on ignition and move handlebar stop swilch 1o the
run position. Lsten tor fuel pump cycling to confirm sgni-
tion is active.

Turm o gently bump the fhywheel in a forward direction
using the rear wheel. Position the flywheal TDC mark at
the very laft sdge of the inspection hole

If the engine 15 coming up on the compression stroke for
the FRONT {comect) cyfinder, the: screen will be display-
imgy LOAWY - O wolts with timing mark at ksft edge of window,

10. Gently bump fiywhesl forward in timy incremonis,

11. Ses Figure 1-52. i the stafic liming is cormect, the screen
will switch to HIGH - 5 wolts at the precise moment the
timing mark exactly cantars in the inspection windoe.

12. K engine iz coming up on the compression siroke for the
REAR (incomec) cylinder, the screen will be displaying
HIGH - 5 volfs a5 timimng mark is just coming info view al
left edge of window and will switch to LOW - O volts at
same point as the timing mark continues through the
window. (If this is abserved, turn fhewheel foreerd one

momom;m

=

o
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13.

1.17

ressnlution o bring engine to compression stroke for front
cylindsr.)

NOTES
if -ty mark check poinf iz overshol, bump fywheal
backwards 8l TDC mark is at laff edga of ingpection win-
dow and repeat fest bumping fywhesl in forward {mor-
mal) direction,
MNever comfirm firming while bumping fiywhee! backwards.
Thiz wall give you an incomect eading.
If timing s comect, Install timing mspection plug and
tighten to 120-180 in-lbs {14-20 Nm). IT lirming 5 nat cor-
rect, see ADJUST TIMIMG in this saction.

Flgure 1-52. Correct Timing



ADJUST TIMING

q
|

Aemove timing plate cover.
a. Drill rivats holding the timing plate cower.
R LUsing & hook, remove timing plabe cover.

See Figure 1-55. If timing is advanced (mark appears on
baft sicke of window) rotate timing plate counterclockwise.

Cheack timing. See CHECKING STATIC TIMING.

See Figure 1-56. If iming is retarded (mark appears on
right side of window) rolalbe liming plate clockwize.

Rascheck timing.

Figure 1-56. Retard Timing
2003 Buell XESA: Malntenance
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HEADLIGHTS

INSRECTION

AAWARNING

Do not modify ignitionflight switch wiring to circumvent
the automatic-on headlight feature. High visibility is an
Important conslderation for motorcycle rldera. Fallure to
hawve headlight on at all times could cause an accident,
resulting In death or serlous Injury.

Check headlights for proper akignment:
& When the new owner takes delivery of the maotancycle.
# Whean there is a change in load (=dding luggags, stc.).

1. In a location with low light, draw a horizondal line on a
screen of wall that measyres 34-36 In. (B5-91 om) above
oo,

2. ESea Figure 1-57. Position motorcycle 25 ft (7.6 m) away
from a scresn or wall by maasure the distance from the
front axke io the screenfwall.

3. Merify cormect front and rear tire pressure. See 1.7 TIRES
AND WHEELS.

4. Load wehicle with ridenpasssnger'cargo/accessonas.
Wisight will compress vehicle suspension slighthy.

5. Stand motoroycle upright with front fairing simed straight
Tomwiand,

6. Check LOW beam (right lens) for alignmenit.

& See Figure 1-58, Tum ignition switch 1o IGN, Set
handlebar headlamp switch to LOW beam position.

B Turm sngine stop switch to the run position.

o Check that the correct patlern of Bght is a double
rectangular patiern and is aligned with the horizon-
tal ling &g shown In Figure 1-57,

d. Adjust headlight alignment. See ADJUSTMENT
which follows,

7.  Check HIGH beam (left lens) for alignment.

2 Ses Figure 1-58. Sst handlebar headlamp switch to
HIGH beam position.

NOTE
Low boam kg will sky ilurminaled,
b.  Check thet the commect pattern of light i3 a circular

patiern and is centared on the honzontal line as
shown in Figura 1-57.

¢. Adjust headlamp akignment. See ADJUSTMENT
sectan,
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1.18

Herizontal Line -’th';“m
34-36 In. -

Position
. Motorcycle
. 25 ft (7.6 m)

Figure 1-57. Checking Headlight Alignment

1.
2.

High beam
Low baam

Fl.ﬁure 1-58. Headlamp Switch



ADJUSTMENT . 1

HIGH bearm and LOW beam hawve independent adjuster
ECTeng.

\ See Figure 1-59. The HIGH Beam adjuster (1) is on the lsft
and the LOW Bearn adjuster (2) iz on the right undemsaath
the front Eifing.

If headlamp requires adjustment, perform the following:

NOTE
&  Tolower besm, fum aduster clochwise,

& To raise beam, fivn adiuater countarclockwize.

1. High beam udjuute {beft)
2. Low beam adjuster (right)

Figure 1-59. Headlamp Height Adjustment
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STORAGE

. GENERAL

1.20

REMOVAL FROM STORAGE

AAWARNING

Gasoling is lammable. Do not store motorcycle having
gasoling in tank within the home or garage where opan
flamies, pilot lights, sparks or electric molors are present.
inadequste safety precautions may cause an adcident
which could result In death or sericus injury.

If the motorcycle will not e operated for several months,
guch as during the winler season, there are seweral things
which should be done to protect parts againet corrosion, o
presarve the baftery and to prevent the buildup of gum and
varnish in the fusl system.

1. |-;i|| fusl tank and add a gasoline stabilizer. Use one of the
commercially available gasoline stabilizers following the
manuiscturers instructions. Aun engine until treated
gasoling has had a chance to reach Tugl Injectors.

2. Fill the oil tank. See 1.5 ENGINE LUBRICATION SY5-
TEM. Rermove and plug the line leading from the ol tank
bottom to the gil pump feed fiting. This prevents &ll from
seeping pasl he check ball into the oil pump and Tiling
the engine flywhes! compartment.

3, Remove battery and charge as needed to maintain the
corec] voltage. Ses 1.4 BATTERY MAINTEMAMNCE.

4.  Aemove the spark plugs, inject a few aguirts of engineg ol
into each cylinder and crank lhe engine 5-6 revolutions,
Reinslall spark plugs. See 1.14 SPARK PLUGS.

5. Adjust primary chain. See 1.10 PRIMARY CHAIN.

G. Check tire inflalion. Ses 1.7 TIRES AND WHEELS. If the
miotorcycle will be stored for an extended perigd of ime,
gecurely support the molorcycle so that all weighl is off
the tires.

Do not apply any oil 1o brake rotors or brake pads. Oll on
brake pads degrades braking efficlency and can result In
an accident which could result in death or serious injury.

7. Wash molded-in-color and chrome-plated  surfaces,
Apply a Bght filrm of oif to exposed wncoated metal sur-
faces.

8. If motorcycle ks 1o be coversed, use a material that will
breathe, such as light canvas, Plastic materials that oo
not breathe promote the formation of condansation.

AAWARNING

Afer extended periods of storage and prior to starting
wehiche, place tranamlssion in gear, disengage clutch
and push wehicle back and forth & few times to ensure
proper clutch disengagement. Improper clutch disen-
gagement could result In death or serious injury.

1. Charge and install baltery. See 1.4 BATTERY MAINTE-
MANCE

2. HRemove and inspect spark plugs. Replace if necessary.
See 1.14 SPARK PLUGS.

3. Inspect air fitter slemenl, Replace i necessary. See 1.15
AlR CLEAMNEFR FILTER Elameant.

4, It fued tenk was dreinsd, fill fusd tank with fresh gasoline.

5. If oil feed line was pinched off or plugged, unplug it and
PECONnECt.

6. Start the engine and run untd it reaches nommal Operat-
ing temperature. Check fluids and refill to proper levels i

requinzd
a. Check engine oil level. See 1.5 ENGINE LUBRICA-
TIOM SYSTEM.

b, Check transmission fluid level, See 1.8 CLUTCH.

7. Parform all of the checks in the PRE-RIDING CHECK
LIST in the Ownar's Manual

.
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TROUBLESHOOTING

1.21

GENERAL

The foliowing check Bl can be helpdul n locating most oper-
sting troubles. Refer to the appropriate sections i this Ser-
vice Manual for delailed procedures,

ENGINE

Starter Motor Does Not Operate or Does
Not Turn Engine Over

1. Engine stop switch in OFF position,
2. |gnition key awitch not O

Eis::ha:g&d'ﬁétﬂr}r of boose or comoded conneciions.
[Solenoid challers.)

4, Starter conbrol relay of solenoid nol functioning.
Electric atarter shaft pinion gear not engaging of over-
running clulch sipping.

6. Clutch lever pulled in, Vizhiche in neulral.

7. Starter nteriock circuil mallunction.

Engine Turns Over But Does Not Start

NOTE
See 4.11 ENGINE CRANKS BUT WILL NOT START for spe-

cific tests.
1. Fuel tank emply.

2. Discharged batlery, loose or broken batiery terminal con-
nections.

Fouled spark plugs.
Locse o shorling spark plug cables or connechons,
Igniticn timing badly out of adjustment.

Looge wire connection at ool or batlery connection of
plug betwsan ignition ssnzor and module. See Section 4.

o koW

7. Ignition coil not functioning.

&, Ignition modubs nol funcioning.

9. Ignitlon sensor nol flunciioning,

10. Sticking or damaged velve or valves.
11. Engine oil too heawy (winker operation),
12. Ignition circult Interkock matfunciion.
13. Mo output from the ECM. See desler.

14. Inadeguats fusl pressure in fusl lines (possible leak).
See dealer,

15. Clogged fued filker. See dealer.
16. Clogged fusl injsciors. Ses dealsr.

17. Tripped bank angle ssnsor. Turn key to OFF, wait 15 sec-
ands, and then back 1o 1GN again o starl bike.

18, TP Sensorfasl idle screw not set properly. See dealer.
18, Mo output from CMP sensor. Ses desler.
20. Inoperative fuel pump, See dealer,
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Starts Hard

1. Spark plugs in bad condition, heve impropsr gap or are
partialy foubed,

2. Spark plug cables in bad condition and shorting,

3. Batliery nearly dischargad.

4. Looze wire connection at one of the batlery berrminaks, al
cail or at plug betwssn ignition sensor and moduls.

5. Throftle controls nol adjusted cormacthy.
& Ignition coll not functioning.

7. Engine oil too haavy (wintar operation).
B. Ignition nol lirmed proparly. Sea dealar.
]

Vapor vent valve plugged or fuel line closed of restricting
Tusezl Mo,

10. Water or dirt in fuel system.
11. Air leak at intake manifold.
12, Vakees sticking.

13. TP Zensor andior fast idle sorew nol sol propery. Seo
dealer.

14, 02, IAT or ET sensors damaged or malfunctioning. Sees
dealer.

Starts But Runs Irregularly or Misses
3 NOTE

See 4,15 MISFIRE for specilic lesls.

Spark plugs in bad condition or partially fouled.

Spark plug cabdes in bad condition and shorting.

Spark plug gap 100 close or 1o wide,

Ignitson il mot functioning.

Igpmithon mapcLle nod Tunclioning.

Igmithon senaor not functioning.

Battery nearly discharged.

Damaged wire or loose connection at beftery terminels
ar coll.

4. Intermittent short circuit dus to deamagsed wire insulation.
0. Water or dirl in fued system and hrollle body or filber.

11. Vapor vent vahe plugged.

12. Throttle controlz improperly adjusted.

13. Ak lsak af imtake manifold or air filter.

14, Damaged intake or cdidusl vide,

15. Waek or broken valve springs.

16. Incormect vahe timing.

17. 02, IAT or ET sensora damaged or malfunctioning. S=e
daaber,

18. TP Senzor nol sel properly. See dealer,
19, Fuel level too kow, Add gasoline,

20, Inoperative fugd injector. See daakar.

21. Obstructed Tusl tank venl vahe or pinched vent tubs.
See deaker,

N I R

%



Spark Plug Fouls Repeatedly
1. Incormect spark plug.

\ 2. Piston rings badhy worn or broken.

3, Valve stem seals worm or damaged.
4, ‘akee guides badly worn.

5.  Sensors demaged.

Pre-lgnition or Detonation
(Knocks or Pings)

1. Excessive carbon deposit on piston head or combustion
chamber.

2. Incomect heat rangs spark phg.
.3:"""Spam plugs not firing.

4. Ignition timing advanced.

5. Fusl octane raling too low.

6. Intake manifold vacuum leak.

Overheating

Insufficiant il supply or oil not cinculkding,

—
'

Clogged or damaged fine on oil cooler. -
Cooling fan nol operating proparky.
Lesking vahms.

Heavy carbon deposit.

T T

Ignilicn Hming retarded.

Valve Train Noise

="
=

Hydraulic Eter not functioning properhy
Benl push rod.
Carn, cam gears of cam bushings worn.

Biocker arm binding on haft.

I

‘\fahea sticking in gusde.

Excessive Vibration

1. Engine tie-bars loose, broken or improperly spaced.
2. |zolator mounting fasloners loose.
Broken Framme,

Primary chain badly womn or links tight as & result of
insufficient lubrication.

5. Wheels not aligned andfor tires worm.
G, [Intermal engine problem,
7. Wheals nol balanced commecty.

SYSTEM

ENGINE LUBRICATION

Oil Does Not Return To Qil Tank

Ol tank empty.

Ratum pump gears damaged.
il bped pump not functioning.
Restricted oil Ines or fillings.

o oo~

Engine Uses Too Much Qil or
Smokes Excessively

1.  Piston rings badly worn or broken,
2. Valve stem esals worn or Gamaged.
3, \alve guides wom.

Engine Leaks Oil From Cases, Push Rods,
Hoses

Lonss paris.

2. Imperect seal al gaskets, push rod cover, washers, eic.
Tor akd locating leaks, wse BLACK LIGHT LEAK DETEC-
TOR [Part Mo, HD-35457).

3. Restricted il raturn line to tank.
4. Restricted brealher passage(s) to air cleaner,

ELECTRICAL SYSTEM

Alternator Does Not Charge

Ragulator-rectifier module nol lunctioning.
Reclilier mot growunded.

Engine ground wire koose or Droken.
Loose or broken wifds in changing cincuit.
Stator not funclicning.-

Rotor not funclioning.

Alternator Charge Rate |s Below Normal

1. Regulator-rectifier module nol functianing.
Stator not functioning.

Fatar mot functioning.

Weak battery.

Lonse connections.

mon koG o=

;R WM

FUEL SYSTEM

Fuel System Floods

1. Inket valve sticking.

2. Inlat valve andior valve seat worn or damaged.

3. Dirt or other lorelgn matter betwean valve and its seat.
Poor Fuel Economy

1. 02 sensor damaged of malfunclioning (bike running
rich). See dealer. X,
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TRANSMISSION

CHASSIS

Shifts Hard

1.
2
3

Chilich dragging shighily.
Shifter forks (inside fransmission) damaged,

Comers womn off shifter clutch dogs (inslde transmis-
slom).

Jumps Out of Gear

1.
2

3.
4

Shifter pawl improperly adjusted.

Shifier engaging parts (Inslde fransmission) badly waorm
and rounded.

Shifter forks bent,
Damaged geare.

CLUTCH

Slips

1.
2.

Chutch controls impropery adjusbed.
‘Worn friction plates.

Drags or Does Not Release

1.
2

Clutch condroks improperly adjusted.
Clutch plates excesshvehy warped,

Chatters

1.

Frictlon or stesl plates worm, warped or dragging.
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Irregular/inadequate Brake Action

I i

Mastar cylinder low on fluid.

Brakea line contains air bubbles or moisture.

Maziter or wheol cylinder piston worn,

Brake pade covered with gresse or odl.

Brake pads badly worm ko minimum fining thickneas.
Brake rotor badly worm or warped.

Brake pads dragging or excessive braking (brake fades
dus o heat buildup).

Insulliciant brake pedal or hand kever free play (brake
drags).

Handling Irregularities

1.

Tires improperly inflaled. See 1.7 TIRES AND WHEELS.
[vo mot owerinflate.

Loose wheel axda. Tighten front axde to 39-21 fi-lps (53-
56 Mm). Tighten rear axe 1o 48-52 i-lbs [B5-70 Mmi.

Eucessive whesl hub beaning pley

Rime and tires ouf-of-inue sideways (line runout should
ot be mors than 0.080 in_ (2.03 mm)).

SRims and fires ouf-of-round oF eccentric with hub (tire

10.

runout should not be mors than 000680 in. (1.5 mim}).
Irrequatar or peaked fronl tire tread wear.

Tire and whesl unbalanced or weights on wrong side of
whael

Steering head bearings improperly tightened or woen,
Ses 1.13 STEERING HEAD BEARINGS, Gheck for
proper torque and replace worn bearings. See 247
FORYK CLAMPS, LIPPER AMD LOWER.

Shock absorber or front forks not functioning narrmally,

Heawy front end loading. Mon-standard eguipment on the
front end (swuch as heavy radio receivers, exira lighting
equipment or luggage) tends to cause unslabie handling.



SUSPENSION

When making adjustments, remember there are two medi-
ums Im seting up & bike, geomstry and suspernsion, Both

' components work logether because suspension is a part of
geamstry. In order to sohse handling problarms, it is mpariant
to diagnoss the probiem’s tree nature. Chettering, sliding or
an uncomfortable feefing are suspenson-relaled, Handling
and a swinging fork are geometry-related, but ofien these
unwanted characteristics can be solved by suspenaion
acdjusirments.

The following tables list possible suspansion and operbing
troubbes and their probable causes.

Table 1-12. General Suspension Problems

TROUBLESHOOTIMG CONDITION
Bike wallows throudgh tums.
Fasals loosa or vagus after bumps,

bike continue to bounce as it fravels over multiple bumipa.

Whesl fends to “pogo” after paessing over 8 bump. This B Aodiceatle by wabching the

ADJUSTMENT S0LUTION

Increass rebound damping.

Wheel responds to bump, but doesn’t reburn 1o ground quickly after bumps. This is
rore pronounced over & geries of bumps and is often relermed 10 85 “packing down.”

Reducs rebound damping.

The bike bottomea out or dips while comsring.
Bike has excessive brake dive.

Harsh ride particularly over washboard suriaces.
Bumps kick through handlebars or saat.

CEr FoUgh rosds.

SuspEnsion seems not to respond 1o bumps. This is evidenced by tire challedng (2
movement with short stroke and high frequency) through comers or by jolting the rider

Increaas compression damping.

Reduce cofmpression dampdng.

Table 1-13. Rear Suspension Problems

TROUBLESHOOTING CONDITION

ADJUSTMENT SOLUTION

"Pumiping on the Fgar oocurs when you are accelerating out

of & corner. Thie problems occurs in teo vanatsss.

1. The first type has a movement with a long stroke and a
high frequency.

2. The sscond version has a movement wilh a short stroke
and hagh Trequendcy.

Chattering during braking.

1. The shock is oo soft Incraase compression damging. N
the adjuster iz slready sst to the maximum, add mores
prafoad 1o the spring (one Turn maximum).

2, In this case the shock iz too hard. Decresse compres-
sion damping.

Decrezss the compresaion damping. if the problem parsisis,
decrease rebound damping for a faster rebound rate. Less
apring preload may also halp.

Lack of tire feedback.

The suspension is oo soft. Increase COMmprEssion dGamping.

Sliding during cornering. Sding may oocur going into the
corner or accelerating out of the cormer.

The suspension is oo hard, Decrease compression damp-
img.

Table 1-14. Front Suspension Problems

TROUBLESHOOTING COMDITION

Rt ahs;urﬂng bumgs.

ADJUSTMENT SOLUTION

A good suspension is a balance between damping
and track condition. Finding this balancs redquirss
sxploring all possible comprassion saflings.

Lack of tire feedbachk.

Increass compression dampmg

Tire slides.

Decresas compression damping. .
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T —r e e T e
"!.
Table 2-1. Dimensions Table 2-3. Capacities
: i - Y |
: DIMENSIONS | N MM CAPACITIES U.5. LITERS |
1 = T 1
| Wheel Base 20 1320 | Fusl Tank (inc. reserva) 3.7 gallons 14.0
| Seat Helghs 3.2 732 : Reserve/Low feel Bght at 0.7 gallons 1.5
Ground Clearance -L.I:I 102 {?.:.LIJIEF A 2.5 quarts 24
Trsil 3.3 84 : .
| i 14 oumnses 0.4
Rake 21 Degrees i 3 :
) Transmission 1.0 guant 0.95
Table 2-2. Welght Specifications ) .
— ! Table 2-4. Tire and Positions
i WEIGHT-LLS. MODELS LBS. KG et
o | S0LD
Wt Waight | s a2 TIRE AND POSITION | piDiNg | GVWR
GVWR L B50 385 Erond | i
GAWR - Fromnt | 25 147 Dwnlop Sporimax Radial [l | (248 kPa)
— | 120670 ZR 17 D207FY Gama as
AW - Rear {525 238 olo
- acily [ B : 38 PSI
Load Capacily | . 184 Dunlop Sporims: Radial | (262 kPa)
- 180v55 ZR 17 D207U
Gross Vihicle Waight Rating (GYWR) {maximurm aliowabie
loaded veficle weighll and comesponding Gross Axle Weight
Ratings ({GAWR) are given on an information decal iocated Table 2-5. Rotor Runout
on the sfeanng head. T
RUNOUT IN. ; MM
FROMNT
Badial oLoTT 045
Lateral 0.0248 0.63
REAR
Radal 0.0177 0.45
Lateral 0.0154 0.99

A WARNING

Do not inflate any thre beyond s maximum inflation
pressure as spacified on tire sidewall. Overinflation may
cause tirs to suddenly deflate which could result in death

OF E8rious imjury.
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TORQUE VALUES

\ ITEMS - . TORQUE NOTES

An'l:lm{ cover h.‘ﬂener'! 12-36 In-Ibs 1-4 Mm page 2-75

Anhl:ln‘l mﬂemr T2-06 in-lbs 8-10 Nm page 2-62

Axle pqr'-:h ra.slen&r, rear 40-45 ft-lbs 5-4-61 Hm pags 2-16

Axle pinch lasheners, rmm‘ 20-22 ft-lbs ET-E;IEI Mm pags 2-14

Axle, front a 30-41 fidbs 5356Nm | ANTI-SIEZE, Left handed thread, page 2-8

Bank angle sensor 12-36 In-ibs 1-4 Mm paga €0
| Bett guard, ugper 12-36 in-lbs 1-4 Nm page 2-51

Brake hand lever housing tasteners 50-90 in-lbs 810 Nm | page2-25

Braks lamp switch fastener, front 7-10 in-lbs 0.8-1.0 Nm | page 2-25

Brake line p-clamp tastenar, front 36-80 In-lbs 4-7 Nm : ME@E.
[ Brake Iine p-clsmp fastener, rear 36-60 in-ibs 47Hm | page 235 ]
| Brake pedal tastener 22.24 ft-lbs 30-33Nm | LOCTITE 272, page 2-22

Brake pi'l-r'ﬂngﬁr set..gnt 11-14 ft-lbs 15-19 Mm | page 2-20

Brake pin hanger sat, rear 11-14 f-lbs 1520 Mm | pa,g.e.z;éT

Brake pin plug, rear 22:26 In-lbs. 23Nm | page 23T i
_Eirak;ﬂ rﬁewadr tmstensar, rear Qﬁ-izﬂin-l:ﬂ 11-14 Nm | page 2-T8 E

| Caliper banjo balt, front 16-20 M-lbs 2227 Nm | metric, page 2-27

GCaliper banjo bolt, rear 16-20 Rl 3227 Nm | page 2-35 3

Caliper banjo bolt, rear 16-20 fi-lbs 22.27 N page 2-38

Caliper bleader valves 36-60 In-lbs 47THm | metric, pags 223

Caliper carrler, rear 24-26 M-Ibs : 3235 Nm | page 2-16

| Gakiper tasteners, front 15-19 fibs 20-26 Nm page 2-29

Calipar munnngfaﬂm frunt 35-37 fi-lbs 47-50 Mm | page 2-29

Caliper mounting large fastener, fear 18-21 fi-lbs 2428 Mm | page 2-38

l.“..a!q:ner mnun.ﬂng emall fastenar, rear 14~1E1‘l-|iﬂ$ 19-24 Nm | page 2-38 )

| Chin laifing tasteners 3648 indbs &5Nm | page 2-74

Giutch cable p-ciamp 12-35 in-Ibs 1-4Nm | page 2-53

Chutch laver clamp pinch rasIunﬂ- 36-50 in-lbe 4-T N pa,mE—EEl

Clutch lever phvot fastener 39-48 I'F'HI“ 4-5 Hm pags 2-58 - _i
' Electronic control module fasteners 72-96 in-lbs 511 Nm page 2-61
| Engine shroud air sc00p 12-36 indbs 14Nm | page 278 |
EMM header mounting nut ' 72-36 Inlbs 811Nm | page 2.67
| Fairing support bracket fastener 16-18 fi-lbs 22-26Nm | page 262 :
| Flasher fastaner . 30-40 In-lba 3-5Mm paga 2-50 -
5' Foolpeg mount fasiensrs, rider 108-132 in-lbs 12-15 Nm page 2-68 B .
| Footpeg mount, passanger 25-28 fi-lba 34-38 Hm LOCTITE 272, pager 2-89 I
' Fork cap : 22-30 fi-lbs 30-40Nm | page 2-42 |
j Fork canber bolt 22-30 fi-lbs 30-40 Nm page 2-42 h'
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ITEMS TORQUE NOTES
Fork clamp, lower 13-15.I1-IIE 18-20 Mrn LOCTITE 272, page 2-43
Fork clamp, upper 719 H-i:ﬁ- 23-26 Nm LUIL‘_TI_'I'.E 272, page 2-45
Fork damper locknut 22-30 fi-lbs 30-40 Nmi page 2-41
Front fender fasiensrs 12-36 In-lbs: 1-4 Nm page 2-71
Fronl isolalor ol o 48-51 N-lbxs B5-69 MM page 2-53 »
mFrE: isalator bracket mounting fus- 4951 f-lbs BE-59 Nem page 2-53
! Front Isalator snabber, upper 12-36 In-lbs 1-4 Mm | pages 2-53 -
. Front isolator threaded frame insart 45-51 fi-lbs 66.4-69.1 Nm | LOCTITE 222 page 2-53
| Fuss block and relay fastensrs T2-36 in-lbs 8-11 Nm pags 2-62
Hand lever pivot fastensr 60-120 in-lba S9-14 Nm page 2-24
Handlebar clipon fastener, left 24-26 fi-lbs 33-35 Nm LOCTITE 272, page 2-64
Handlabar clipon fastenar, right 24-26 N-lbs 2 EE:-»‘.!_E f:m. LOCTITE 272, pags 2-64
Headlight fastanars 20-25 in-lbs 2.3-2.8 Nm page 2-60
:’;‘:’:ﬂw support brackst pivot fas- 72-96 In-lba 811Nm | page 2-51
Hesl guard fastaners, passengsr 48-72 in-lbs 5B MNm perge 2-69 B
Heel guard fasteners, rider T2-86 in-lba 8-11 Nm pagse 2-68
Instrument clugter tagtener 3&-45 In-lba 4-5 Nm page 2-62 ]
License plate tasteness 36-46 In-lba’ 4-5 Nm page 2-78 i
Main baftery ground tasiener 72-96 In-lbs B11Mm | page 2-78 i
;-.;las.t.a.r cylinder banjo bolf, front TE;-:EIJ Fl-lis Z2-27 Nm paaija 2-27
Master cylinder banjo bolt, rear 16-20 fi-lba 22-27TNm | page 2-35
I M_.B;'I'El'.l:.'y‘!-lndte{ cover tasteners, front 9-13 In-lba 1.0-1.5Nm | page 2-25
::fm cylinder mounting Bs1ener: | 4572 inbs B11Mm | page 2-33
| Mirror fasteners B0-T0 fi-lba 7-8Hm pags 2-80
I Mulller mounting hln;h hmmr;rm 2225 M-lbs 30-34 Nm page 2-67
| Muffler mounting block fzstensar, rear 32-36 fi-lbs 23-49 Mm pmz-ﬁ?
Mufiler strap fzstensar, front 108-120 in-lbs 12-14 Nm pags 2-67
Mufiler strap faatensar, rear 48-60 in-lbs 5-7 Mm page 2-67
_E‘-il.ﬂﬂ.li':lhr' Air SLoop 120-144 In-lbs 14-16 Mm page 2-76
il drain plug 208-31 ft-lbs 39-4Z Nm page 2-51
il ine fittinge 20-31 ft-lbe 30-42 Nm pags 2-51 o
Pas&engersem latch 60-96 In-ibs 71 1_Nr_n__ page 2-T8
Pivot shafi pinch bolt 17-19 fi-les 23-26 Nm page 2-51
Ram sir scoop . 12-36 In-lbs 1-4 Mm page 2-76
Rear hr‘ﬂﬂal.hslanﬂf 12-36 ft-los 1 .;-Nm page 2-71
Raotor mounting fasteners, front 25-27 fi-ka 34-37 Nm mestric, Replacs with new, page 2-13
Rotor Man fastenera, rear 25-27 fi-los 34-37 Mm . ml;.r'n:. Repiace with new, page 2-16 |
Salaty inl«arl.n;:i-: fastenar 0.8-1.1 Nm page 2-58 :

T-10 in-lbs
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ITEMS TORQUE HOTES
Seal tasteners 12-36 in-lbs | 1-4 Nm page 2-81
Shock absorber, lower 17-19ftlbs | 23-26 Nm page 2-51
| Shock mounting astener, upper 4051 ftlbs | B6BINm | page 2-55
Shock remote reservoir f&slaner. 26-120 H‘r-llﬂ: | 11-14Nm page 2-33
Shock reaervoir clamp, rear 120-144 in-lbs 14-16 Mm page 2-78
Sideatand brackst fastansrs 2527 N-lps 34-37 Mm page 2-84
Sidestand pvot bolt 18-20 H-lbxs 2427 Mm | page 2-84
Sidestand swilch lastemer 3e-60 in-lbs 4-F MNm pﬂg&EM
Sprocket cover fastensr 12-36 In-lbs 1-4 Nm LOCTITE 222, page 2-70
Sprocket fasteners 35-37 M-z 48-50 Nm Replace with new, page 2-16
Stearing stem cap 3842 Rl 52-57 Mmi page 2-45
éteemg stem pinch fastener 17-19 fi-lbs 23-26 Mm LOCTITE 272, pags 2-45
E-winga:rn_t;mna mounling lasimer*s. 25-27 ft-lha 34-37 Nm page 2-51 -
Swingarm pivot shaft 24-268 f-ipg 32-35 Nm page 2-51 i
| Switch housing fastenars, right | 25-33in-ibs 3-d4 Nm page 2-57
| Tail body work, lower | 3648 in-ibs 4-5 Nm page 278
Tadl body work, upper | 12-36 in-lbs 1=4 Mm page 2-79
| Telfmmetotame | z1-zafrbs 28-31 Nm | LOCTITE 272, page 2-78
Torca clamp L A0-45 fi-lha 54-61 Nm page 2-67
| Tuwrn signals and reflectors | 2528 In-lbs 23 Nm page 2-T8
| Valve stam nut :- 40-44 in-lbs 4-5 Nm page 2-20 -
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TIRE SPECIFICATIONS 2.2

\ GENERAL & DOT meana that the rim meels Department of Transpor-
B tation Federal Matar Vehicle Safety Standards.
See Table 2-6.

AAWARNING

Tires must be correctly matched to wheel rims. Only the
tirgs listed In the fitment tables below can be used for
replacement. Mismatching tires and rims can cause dam-
age to the tire bead during mounting. Using tires other
than thoss specified can adversely sffect motorcycle
handling and could result in death or serlous Injury.

Ses Figure 2-1. Tire sizes are molded on the sidewall. Rlm
slze and contour are markad on the fim's exterior eurface.

Example: MT 3.5 x 17.0 DOT
MT designates the rim contour.
3.5 iz the width of the baad seat measured in incheas.

17.0 is the normsal diameter of the rim in inches, mea-
sured at the baad saat diamelar.

Table 2-6. Tire Fitment-Tubeless Cast Wheels

Figure 2-1. Rim Markings

WHEEL SIZE CONTOUR & | RIM VALVE | DUNLOP SPORTMAX RADIAL Il

& POSITION RIM SIZE HOLE DIAMETER | TIRE SIZE
17 in. — Fron MT 352 17.0D0T 033 in 130070 ZR1T D20TFY
17 in. = Rear MT 552 17.0D0T ' 033 in 180¥SS ZR17T D20y
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VEHICLE IDENTIFICATION NUMBER-

GENERAL

Thwa [ull 17 digil sarial or Vehicle [denlficaton Numbeas (V.1LM.)
iz gtamped on the steering hesd and on an information decal

al the same location.
See Figurs 2-2. An abbreviated V..M. iz siamped on the front
BN gighe of the crankcase.

NOTE
See Figurs 2-3. Always ghve the WILN. or sbbreviated VILN.
whearn ordaring parfs or making inguines about pour Buel
matancycie.

-

Figure 2-2, Abbreviated V.I.M. Location

Manufacturer: Busll Motorcycls Company
—Type Designalion-Fireholt XBOR

|

12 = Word

Engins

57 = Califarnla

! | Horsepower Code

JE JI 12 J

4

“Yaries - can b -89 or X

F

Mode! Year - 2003

3 - Manutacturad In East Troy, Wi

Sequential
Mumber

400001

Sampls V.I.M. 85 it appears on the steenng head - AMZAX12J133400001
Sample abbreviated VLN, as it appears on the left side crankcess - AX1 23400001

Figure 2-3. Vehicle Identification Number (V.IN.)

25 20013 Buell XB9R: Chasala
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WHEELS

.GENERAL

Giood handling and maximum tire mileage are directly relatad
to the care of wheels and lires. Regularly inapect wheels and
tiras for damage and wear. If handling problems ococur, see
1.21 TROUBLESHDOTIMNG or Table 2-T.

See 1.7 TIRES AND WHEELS for ling pressures. Keep tires
inflated to the recommended air pressure. Always balancs
tiwe wieel after replacing a tira.

AAWARNING

Do not Inflate any tire beyond itz maximum inflation
pressura as specified on tire sidewall. Overinflation may
causge tire to suddenly deflate which could result in death
or serious Injury. x

TROUBLESHOOTING

Ses Figure 2-4. Check lire inflation pressure at leasl once
gach week, At the same time, inspect lire tread for punctures,
cuts, breaks and other damage. Repast the inspection before
lang trips.

Flgure 2-4. Checking Tire Inflation Pressure

2003 Buell ¥BOR: Chassis
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Table 2-7. Wheel Service

CHECK FOR

REMEDY

i Looag xles.

Tighten front exle with LOCTITE ANTI-SELZE to 38-41 fi-lbs (53-56 Nmj,
Tighten rear ade with LOCTITE ANTI-SEIZE to 48-52 fi-lbs (6570 Nm).

pilay In wheel hubs.

not be more than 0,080 in. (2,03 mm).

Excessive side-ply or radial (up-and-down) | Replsce whesl bearings.

Hims and tirgs oul-of-lree sidewsnes; should | Replace ms. Sec 2.8 TIRES.

| wilh hub; should not be more than 0,090 in. |
| (229 mim).

Irregquiar or peaked front tine wesar,
2 8 TIRES.

Rims and tires out-of-round or eccentric | Replace ims. See 2.8 TIRES.

Feplace as described under 2.5 FRONT WHEEL, 2.6 REAR WHEEL and

Caorrect tire inflation.

Corect tire and wheel batancg,

Inflate tires to mrr&ct preasure. See 1.7 TIRES AMD WHI:I:LS

Static bakance may be sallsfactony # dynamic balancing Rcilties are nl:lt
El'|."HI|EI.tllE However, dynamic ha].-a:rnmg is gtrongly recommended.

Stearing head bearings.

-Ehed-c for proper torgue and replece worm or dameged bearings. See 1.13
STEERING HEnD EEAHINGE

Diarmper lubes.

Chck for leaks. EB-EI 216 FRONT FORK.

Shock sbsorbars.

Check damping ection and mounts. Sees 1.11 SUSPENSION DAMPING
ADJUSTMENTS.

Swingarm bearings,

Check for propar forgue and replacs worn or damaged bearings.
| See 219 SWINGARM AND BRACE.

AAwarnNG

To prevent death or serious injury, use the following
guidelines when Inatalling & new tire or repalring a flat:

1. Alweys locate and eliminate the cause of the arlginal
tire fallure,

2. Do not patch or vulcanize s tire casing. These proce-
dures weaken the casing and increasa the risk of a
blowout.

3. The use of tires other than those specified can
adversely affect handiing which could result In death
or serious injury.

4. Tires and wheels are critlcal ltems. Since the servic-
Ing of these components requires special tools and
skille, Buell recommends that you see your dealer
for these services.

2-8 2003 Buell XBOR: Chassis

HWARNING

Busll recommends replacement of any tire punctured or
damaged. In some cases small punciures In the tread
arga may be repaired from within the demounted tire by
your Busll dealer. Speed should not exceed 50 mph (80
krm/h) for the first 24 hours after repair and the repaired
tire should NEVER be used over B0 mph (129 km/). In
emergency sltuations, It a temporary repair is made, ride
slowly with as light of a load as possible until the tire is
permanently repalred or replaced, Fallure to follow this
waming could result in death or serious injury.

Replace excessively worn tlres. Excessively worn tires
adversely affect motorcycle traction, steering and han-
dling and could result In death or serlous Injury.

At regular intenvals of 2500 miles (4000 km) of whenaer
handling irrsgulanties are noted, periomm the recommended
sanvice checks. See Table 2-7.

If tires must be replaced, same as osniginal equipment tires
must be used. Other tires may not fit cormectly and may be
NEAZAROUS 10 WSE.



FRONT WHEEL

. REMOVAL

1. Place & scissor jack under [acking point and raise front wheel
ofl ground. For location of jacking point see Figune 2-98.
NOTE
Do not operate froml brake lever with front whee! removed ar
caper pizfons may be forced oul. Reseating pisfons requires

caliper disasseTiny
2. Remove the right side fender fasteners Ses 2,31 FEND-
ERS.

3. See Figure 2-5. Loosen front axe pinch fasteners (2)
(rmetrich on front fork.

4. Remove axle (1).

NOTE
The front axe is left hgnded thread.
5. See Figure 2-6. Raise he wheel up until the rotor chears
the callper and rotste the fork leg counterciockwise
allowing whesel clearance for removal.

&, Bemowve whesl.

2.5

[

Axie {left handed thread)
Front axle pinch fagteners (2) (metric)

Figure 2-5, Front Wheel Mounting

Figure 2-8. Front Wheel Removal and Installation
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DISASSEMBLY

Bearing Removal

O single dise whee's, aways remove te brake disc side
first. If the wheal hes wo brake disce, remowe the left bearing
firsl,

1. Sew Figurs 2-7. Remowe whesl bearings using BUSH-
ING AND BEARING PULLER {Part Mo. B43993-7) and
WHEEL BEARING REMOVER AND INSTALLER (Part
Mo, HO-44060).

2. Sparingly apply Exireme Pressure Lubricant {J-23444-4)
to the threads of the short forcing screw (1) to prolong
senvice [ile and ensure smooth aperalion,

HHEE

Figure 2-7. Assembile Puller

3. Aszemble the short forcing screw (1), nut (2}, Mice bear-
img (3}, washer (4} and bridgs (5) from the Whesl Bear-
ing InstallerRermover (HD-44060).

4. ESse Figure 2-8. Inzert the Front Wheel Bearing Remaover
Collel (B-43993-7) into the wheel bearing until i@ Tully
seats againat the bearing.

2-10 2003 Buell XB9R: Chassis

Figure 2-8. Install Collet and Ball Bearing

5. Inser the ball bearing inko the colle].

4. Ses Figure 2-9. Thread the puller assambly (1} into the
collet (2],

T. Hold the collet (2), and fum the forcing screw (3} to
axpand lhe collel,

4

Figure 2—§.-E:pund IhEE-n-IIEt_ .

&  Sse Figurs 2-10. Place the bridge (1) agseinst the wheel
b,

9, Hold the Torcing scrow (2), and e e nul (3) clockwiss
until the bearing iz free of the hub.



Lo rp ]

A

L2,
1. Bridge
2. Forcing screw” i
& Nut |

Figure 2-10. Remove the Bearing

10. See Figure 2-11. Loosen the nut (1), and back off the
bridge (2). Hold the forcing screw (3) while holding the
collal (4) o remove the forcing screw from the collet.

11. Remowve the bell bearing (5) and wheo! Dearing (&) from
the colled (4).

Forcing screw

Ball baaring
Wheel bearing

1

2

3.

4. Collet
3

]

Figure 2-12. Remove the Spacer

13. Repoat Steps 4-12 for I Dearing on the otiwer side of
the wheed,

Front Rotor Removal

1. Ses Figure 2-18, Remove and discard rofor mouniing
tasteners (7).

Ia

Remowve and inspect brake rator () for wear and warp-
ing. See 1.7 TIRES AND WHEELS.

3. Aemove drive bushings (B) and discand.

4, Aemove washers (9) and discard.

5. Femove rofor spring (4) and discard.
CLEANING AND INSPECTION

Flgure 2-11. Removing Bearing fram Puller

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

=

AAWARNING

Hever use compressed alr to “spin-dry” bearings. Very
high bearing speeds can damage unlubricated bearings.
Spinning bearings with compressad air can also cause a
bearing to fly apart, which could result Iin death or seri-

ous Injury.
1. Inzpect all parts for damaye or ERCeSSVE WeET.

NCOTE
XB wheel bearings are designed as sealed bearings which
are nof intended to be disazsemblind, senviced or cleanad
with sohverns.,

MwaRNING

Always replace brake pads In complete sets for correct
brake operation. Mever replace just one brake pad. Fall-
ure to Install brake pads as a set could result In death or
serious imjury.

2. Inspect brake rotor and pads. Sec 1.6 BRAKE SYSTEM
MAIMTEMAMCE.
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ASSEMBLY

1. Ses Figurs 2-18. Install spacer (5).

2. Ingtall mew wheel bearings (2} inlo hub wsing suitable
driver. Press on ouler race oy

NOTE
Preas the rofor side bearings in firsl ensuring it is seated on
it showider of the whesl. Foliowsd by pressing the aiternahe
side wntl i contacts the spacar

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

Bearing Installation

NOTE
O gingle dise wheels, alwayssinstall the brake diac sids first.
If the wheel has two brake dizcs, inslal the ke bearing first.

The following procedure describes he bearing installation for
i troat wheel; the procedure for the rear wheel is the same.

1. See Figure 2-13. Inglall e Backing Plate (B-43283-11)
ofite the kong forcing screw from the Wheel Bearing
InstallerRemaver (HD-44080), with the smaller diameter
toward the whesel hub. Insart the forcing screw and back-
ing plate into the wiesl hub,

A Backing Plate |

B-43993-11 {

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

2. Zee Figure 2-14. Sparingly apply Extreme Pressure
Lubricant [J-23444-A) 10 the threads of the long forcing
screw (1) to prodong senice lile and ensire smooth
oparation.
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Inzert & mew whoel bearing (2) sgquarely into the hub,
with the lettered aide pointing out (away from the wheel),
Slide the Front Whesl Bearing Installer Tool (B-43003-
100 (3) onilo the forcing screw (1), with the smaller diam-
ster toward the bearing bore.

Install a washer [4), Mice bearing (5) and nut (&) onto the
forcing screw (1).

While holding the forcing screw (1), tighten the nut {5}
until the bearing ks fush with (he hub.

Remaone the nut, bearing. washer, Front Wheel Bearing
Installer (B-435%53-10) and forcing scres,

Long forcing screw

Wheel bearing

Front Wheel Bearing Installer (B-43993-9)
Washer

Mice bearing

MNut

Figure 2-14. Inatall Bearlng

See Figure 2-15. Remova the Backing Plate (B-43993-
11} from the long forcing screw. Reinstall the Backing
Flate onto e forcing screw, with the amaller diameter
toward the hex-hesd.

Irezarl the forcing screw through the wheel hub on tha
opposite side of the wheel,



b1 —

Flgure 2-15. Ir;aert Forcing Screw and Backing Plate

10, See Figure 2-16. Ingtall the spacer.

Figure 2-16. Install the Spacer

- 11. See Figure 2-17. Inserl a new wheel bearing (1)

souarely into the hub, with the lettered side pointing out
[anway from the wieel).

12. Slide the Fronl Wheel Bearng Installer Tool (B-43803-
10) {2} onto the forcing screw [3), with the smaller diam-
atar foward the baarng Dore.

13 Instell & washer (4), Mice bearing (5) and nut (8] onto the
forcing scraw (3.
NOTE

Sea Fgure 2-16. Center the spacer whila installing the wheel
bearing. Fature fo cender the spacer could cause the bearing
nar o puil in straight.

14, While holding the forcing screw (3], Bghten the nut (B}
until the bearing is flush with the huk.

15. Remova the nut, bearing, washes, Front Wheo! Bearing
Inataller (B-435%53-10) and forcing screw.

16. Imatall the wheel. See  IMSTALLATION in this esction
according to the procedure In the Service Manual.

Wheel bearing

Front Wheel Bearing Ingtaller (B-43993-10)
Forcing screw

Washer

Hice bearing

Murt

| mo

Figure 2-17. Install the Bearing

Front Rotor Installation

1. See Figure 2-18. Install new spring (4).
2. Install new washers (3).
3. Install drive beshings (5) into rofor.

NOTE

Nots the idertifying mark of rlor s up and radius end of drive
busshing (8) foward centar of wheel. Ses Figurs 2-18.

4. See Figure 2-18, Align reference dol on front rotor with
the wahvwe stam.

B, Inslall new rotor mounting fasteners in a crise-crosa pat-
tern around the whesl fo inswe proper fiting befween
robor, fastener and bughing. Tighten to 25-27 ft-lbe [34-
3T Nm).

=

AACAUTION

Rotor mounting fasteners must be seated into drive
bushings and drive bushings must be fitted into rotor

properly. Feilure to comply may affect braking ability and
leed to brake failure which could result In death or serl-

oUS injury.
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INSTALLATION

Fakze front whesl to allow clearance for the caliper o
swjng under the front rotor.

Install cafiper,

.

[ =8

Align wheel g0 that rotor mounting fasteners strad-
dla calpar.

Rolate right front fork countarclockwise lo align cali-
per with rofor.

Lower front whesl info caliper assermbhy.

Im=tall front axle.

8 Apply LOCTITE ANTI-SELZE LUBRICANT to ade.

See Figure 2-5. With pinch fzsteners [metric) koose,
ingert threaded end of axke (1) through beft side fork,
whesel hub and thread into right fork,

Compress the front suspension o make sune i 15
free and not binding.

Tightan axds (1) {melric) to 38-41 fi-lbs (53-56 Nm).

NOTE

Tha frowd awde iz left handed thread

See Figure 2-5. Tighten the front axie pinch fasteners (2)
t0 20-22 ft-bs (27-30 Nm).

Install righl side fender fastensrs. See 2.31 FENDERS.

| 1. Front axle 6. Front brake rotor
| 2. Wheel bearing 7. Rotor mount tastener ()
| 3. Front wheel 8. Drive bushings (&)

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

5. Front wheel spacer
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Figure 2-18. Front Wheel Assembly



REAR WHEEL

2.6

\REMOVAL

1. See Figure 2-18. Remove caliper camier from Swinganm
by removingg caliper carmler fasteners, See 2.15 REAR
BRAKE CALIPER.

MNOTE
20 not operate rear brake pada! with rear wheaa! removed or
cahper pislon may be foreed oul. Reseating pston requires
caliper dizazsembly

Figure 2-19, Rear Brake Callper Ear_rh!r Fmianars

2. HRemowve drive belt. See 1.9 DRIVE BELT S¥YSTEM.

1. Axie
2. Pinch bolt fastener

Flgure 2-20. Rear Wheel Mounting, Right Side

. 3, See Figure 2-20. Remove rear sxda (1)
4.  Remowva raar whesl.

CLEANING AND INSPECTION

Never use compressed alr to “spin-dry" beasrings. Very
high bearing speeds can damage unlubricated bearings.
Spinning bearings with compressed air can also causa a
bearing b fly apart, which could regult In death or seri-
ous injury.

1, Inspect all parts for damage o excessive wear.

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

DISASSEMBLY
1. Remowe sprockst.
a. Hemove aprocket festeners and washers. Descard
Festaners.
b Remove sprockst from wheal.
2. Remowva raar robor.
a,  Ses Figure 2-23. Remove and discard rotor mouwnt-
ing fzstensrs (1).
k. Bermowe and inspect brake rotor for wear and warp-

ing. Ses BRAKE RAOTOR THICKMESS In 1.6
BRAKE SYSTEM MAINTEMAMCE.

3, Romove rear whes| bearngs using BUSHING AMD
BEARIMNG PULLER (Fart Mo. B43893-8) and WHEEL
EEARING REMOVER AMD INSTALLER (Part Moo HD-

NOTE
The procedune v e rear wiheel beanmy removal 1z the

sama 83 fromt whesl bearing removal. See Bearing Rormoval
in 2.5 FRONT WHEEL.

4. Removea rear wheel Spacer (4).
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Figure 2-21. Removing Wheel Bearing

ASSEMBLY

O not allow brake flukd, bearing gresse, lubricants, etc.
to contact brake rotor or reduced braking ability will
oocur, which could result in death or serious injury.

1. See Figure 2-23. Install wheel bearing (3} on rotor sidg of
mialorcycle,

2. In=tall rear whesl spacer (4).

3. Install whesal bearing (3) on aprocket side of moaborcycle.
Femove rear whesl baaring.
The procedure for the rear wheel bearing installation Is
the same as front wheel bearing installation. See Bear-
ing Instalkation in 2.5 FROMNT WHEEL.

4. Inslal sprocket.

a. Position sprockst (B) on wheel (5) keeping lip of
sprockel tacing the ngide.

b. Insiall new sprocket fasteners [T) and washers Gght-
ening to 35-37 ft-lbe (48-50 Mmij.

5, See Figure 2-23. Install rear rodor (2).
a.  Postion resr brake rotor (2) on wheal (5).

b. Install brake rofor (2) with new rotor mounting fas-
beners (1) and tighten to 25-27 fi-lbs (34-37 Nm).
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INSTALLATION

1. See Figure 2-23. Install the rear ade by hieading par-
tiglly into swingarm,

a. Ceanler wheel In swingarm and lower bike 1o align
swingarm and hasb.

b. Ses Figure 2-22, Coal the axe with ANTI-SIEZE
LUBRICAMNT.

c. Slide axle through right side of swing arm and wheel
b,

2 [restall drive bett. See DRIVE BELT INSTALLATION in 1.9
DARIVE BELT SYSTEM,

3. Inslall ider pulley. See IDLER PULLEY INSTALLATION
in 1.8 DRIVE BELT SYSTEM.

4. Install sprockst cover. See 2.30 SPROCKET COVER.

CALUTION

Mever tighten rear axle with swingarm brace removed.

5. Ses Figure 2-20. Tighten rear axle (1) to 48-52 fi-lbs (65-
70 M.

&. Tighten pinch fastener (2) on right side of awingarm o
" 40-45 fi-lbs (54-61 Nm).

7. See Figure 2-19. Install caliper carrier and fighten fas-
tener to 24-26 f-bs  (32-35 Mm). Ses 215 REAR
BRAKE CALIPER.

NOTE

The brake pads may become cocked and will not allow the
rofewr o siide nfo the caliper. Presa on fhe brake pad rom the
ourzide of the caliper o sfraighien oul the pad

Mwarnnc

Always test motorcycle brakes at low speed after servic-
ing or bleeding system. To prevent death or serous
injury, Buell recommends that all brakes repairs be per-
formed by a Buell dealer or other qualified mechanic.

hBICE

Figure 2-22. Anti-Setze Lubricant Location



1. Rotor mounting fastener [6) 5. Wheel

2. Brake rotor 6. Sprocket

3. Wheel besring 7. Bprocket fastener
4, Wheel spacer 8. Axle

Flgure 2-23. Rear Wheel Azsemibly
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CHECKING CAST RIM RUNOUT

GENERAL

Chack wheels for kateral and radial renoul before instaling a
e tlre.

Rim Lateral Runout

1.

See Figure 2-24. Install lruing arpor in whesel hub and
place wheel in WHEEL TRUING AND BALANCING
STAND (Part No. HD-89500-80].

Tighten arbor nuis 5o huly will turn on its bearings.

Check rim ateral runcut by placing a gauge rod or disl
indicator near lhe rim bead Replace whesl o katersl
runaut exceeds specification shown in Table 2-2.

Rim Radlal Runout

1.

See Figure 2-25. Instalidruing arbor in whesl hub and
place wheel In WHEEL TRUING AND BALANCING
STAMND (Part No. HD-38500-80).

Tighten arbor nuts 5o hub will lum on its bearings.

Check radial rumout a5 shown. Replace wheel it runout
exceeds apecification shown in Table 2-8.

Table 2-8. Wheel Runout

CAST WHEEL IM MM
Maxirmum Lateral I |
1.02
Runcut l 0.040
Maxirmurm Radisl i 0.030 076
Runourt |
218 2003 Buell XBOR: Chasala

| Wheel Truing and Balancing
| Stand (Part No. HD-88500-80)

/ E°

Figure 2-24. Checking Cast Rim Lateral Runout

Wheel Trulng and Balancing
Stand {Part Mo, HD-39500-80)

/2

i
|'=L \ Gauge rod

Figure 2-25. Checking Cast Rim Radial Runout




TIRES

GENERAL

Inspect tires for punctures, cuts, breaks and wear al least
weekly

AAWaRNING

% Always check both tire sidewalls for arrows Indlcat-
ing forward rotatlon. Some tires require differant tire
rofation depending on whether tire is used on front
of rear wheel. Installing a tire with the wrong rotetion
could result in death or serious injury.

Dumnbop front and rear tires for Buell motorcycles are
not the sama. They are not interchangeabla. Use
tront tire ONLY for a front tire. DO NOT put & rear tire
on the front of a wehicle. Failure to follow this warn-
ing could result in death or serlous injury.

AACAUTION

Some tires have arrows molded into the tire sldewsall.
These tires should be mounted on the rim with the arrow
pointing in the direction of forward rotation. The yellow
circle on the sidewsll is 8 balance mark and should be
allgned 180 degres=s from the balance mark (blue dot) on
inside of rim. :

REMOVAL

-

Remove wheel from  molorcyvole. See 2.5 FRONT
WHEEL or 2.6 REAR WHEEL.

P

Deflats tire.

3. Ses Figune 2-26. Loosen both tire beads from rim flange.

Do not use excessive force when starting bead ower rim.
Excessive force may damage tire or rim and adversely
affect handling which could result in death or serious
©injury.

If a bead braaker maching is not availabée, aftach RIM
PROTECTORS (Part Mo. HD-01288) o the rim. Using
lire tools (ot sharp Ingtruments), start upper bead over
edge of nm at valve. Repeat all around rim wntil firsl baad
i OWET Firm.

Ao
h

5. See Flgure 2-27, Push lower bead into rim well on one
side and insart tire tool wnderneath bead from opgosibe
sicke, Pry bead over rim edge, Remove tire from rim.

6. Hemowe vabee stem if it is demaged or leaks.

7. Mount tire on TIRE SPREADER (Part Mo. HD-21000) Tor
mepection and repair procedures.

2.8

Pry bead over rfim edge and

remove tire from rim

Lubricate rim flange and both

e L]

beads before installation

Figure 2-28. Starting Bead on Rim
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CLEANING AND INSPECTION

1. Clean inside of lirg with dry rag.

!
If rim s dirty or cormoded, ciean with a st wire brush.

2

3. Imspeect tire for wear and damage. Replacs worn or darm-
aged fires. See 1.7 TIRES AND WHEELS.

INSTALLATION

A WaRNING

Only install original equipment (stock) tire valves and
valve caps. A valve or valve and cap combination that is
too long may Interfere with (strike) adjacent components,
damage the valve and cause rapid tire deflatlon. Rapid
tire deflation could cause loss of control. These events
could result in death or serious injury.

Aftermarket valve caps that are heavier than the stock
cap may have clearance st slow speeds; but, at high
spead the valvel/cap will be moved outward by centrifugal
force. This outward movement could cause the valve/cap
to strike the adjacent components, damage the valve and
cause rapid tire deflation. Rapld tire deflation could
cause loss of control. These events could result In death
or Serious injury.

1. Damaged or leaking valse stems must be replaced.

2 Install and tighien fastensr o 40-44 in-lbs (4-5 Nm).

L
b

Thoroughly lubricale rim llanges and both beads of tire
with tire lubricant.

I

See Figure 2-28. Starting at the vahe stem, start first
bead Info the mm well using a bead breaker maching. |1
no maching & available, work bead on as far as possible
by hand. Use = tire tool to pry the remaming Dead oeer
rirn fhamge.

(541

Starl 180" rom valee stem hole and place second besd
on rim. Work bead onto rim with tre ook working
toward valva im both direclions.

AAWARNING

Do not Inflate over 40 pal (275 kPe) to seat the beads.
Inflating the fire beyond 40 psi (275 KPa) to seat the
beads can cause the tre rim assembly to burat with force
sufficlent to cause desth or sarious injury. If the beads
fail to seat to 40 psi (275 kPa), deflate and relubricets the
bead and rim and reinflate to seat the beads, but do not
excead 40 psi (275 kPal

B. Apply air to stem o seat beads on rim. it may ba neces-
sary o use & TIRE BEAD EXPAMDER (Part Mo, HD-
23700) on the tire until beads saal on rim.
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Figure 2-20. Checking Tire Lateral Runout

o

Flgure 2-30. Checking Tire Radial Runout

Table 2-9. Tire Runout

RUNOUT

IM.
Radial 0.080
Lataral 0,080

MM
1.52
2.03




Checking Tire Lateral Runout

1. See Figure 2-20. Tum whesl on axle and measure
amount of dizplacement from a fieed poinl 1o lire sloe-
wall,

2, Check tire fresd for appropriste runout specificalion, See
Tahle 2-3. if runout is mara then speciication, remove
tire froem rirn,

3. Check rim bead side runout. See 2.7 CHECKING CAST
RIM AUNOLUT, Beplace ims not mesting specificalions.

4. Imatall tire &nd check again for tire fread kalesal runout

Checking Tire Radial Runout
1. See Figure 2-30. Turn wheel on axle and measure fread
radial runout.

2. Check tine fregd for appropriste runowt specification, Hee
Tahle 2-8. K runout is more then specfication, remove
tire froem rim.

3. Check rim bead runout. Sese 2.7 CHECKING CAST RIM
RUMOUT. Replade rims nol meeting specifications.

4. Install lire @nd check tire tread radial runout again.

ADJUSTMENT

Wheel Balancing

Whesl balancing is recommended to improve handling and
reduce vibration, especially al high road speeds.

In most crses, static palancing using WHEEL TRUING AND
BALANCING STAMD {Part No. HD-39500-80) will produce
satisfactory resulls. However, dynamic balancing, ulilizing a
whesl spinner, can be used to produce finer lolerances for
better high-speed handling characterstcs. Follow the insiruc-
tlonz supplied with the balance maching you ane waing.

NOTE

If the rear whed! on the XBESR will not fit on & sfock dynamic
spin balance shaft, use the Carlson wheal balance shaft (Part
No. AFTSL

WEIGHTS FOR CAST WHEELS

The meximoem weight permissible to accomplish batance ke
® 1.0 0z (25 g) total weight applied o the front wheel.

& 200z (56 g) tolal weight applied o the rear whesl.

Wheels should be balanced to within 1/2 oz. (7 g} at 60 MPH
(97 KMH).

See Figure 2-31. Use only WHEEL WEIGHTS (Fart Mo,
43692-94Y] which have special seli-adhesive backings.
Apply WHEEL WEIGHTS to the flal surtace of the wieel rim.

1. Make aure that ares of application is completely clean,
dry and fres of oil and groase.

2. Remove paper backing rom weight. For additional adhe-
ghie strength, apply three drops of LOCTITE SUPER-
BONDER 420 to adhesive side of welght.

3. Locate a flat surface on the right side of the wheel rim
and prass weighl lirmly in place, holding for ten seconds.

4. Allow eight hours for adhesive o cure completely before
using whesl.

NOTE
It whesl gssemibly is out of specification (T oz fronl, 2 or meart
rofabe lire amnd rebatanee undl whae! iz within specification.

VT
"l:'l | |:|._

Figure 2-31. Wheel Weights
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BRAKE PEDAL 2.9

REMOVAL

See Figure 2-32, Remove cotter pin (7) and discand,
Remove clevis pin (2).

Aomove pedal Rstensr (5),

Remove shift brake pedal sleseve (4).

Remove pedal bushings (3).

Remowe breke pedsl (6).

@ oan B G po=

INSTALLATION

1. - Bea Figure 2-32. Install padal bushings (3).
2. Inztall shift brake pedal sleeve (4).

3. Install brake pedal (6) using LOCTITE 272 and tighten
fastener (5) o 22-24 H-Ibe (30-33 Nm).

4. Inztall clevia pin (2).

8. Install reew Coller pin (7).

Rear master cylinder body
Clevis pin

Pedal bushings (2)

Shift brake pedal sleeve |
Brake padal fastenar

Brake pedal
Cotter pin

N g g

Figure 2-32. Brake Pedal Assambly
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FRONT BRAKE MASTER CYLINDER AND HAND LEVER 2.10

+REMOVAL

CLEANING AND INSPECTION

MNOTE

Staps 1 is not required for removing the master cyiinder
assembly from the handiebars. Do not dizassemble master
cplinder uWess proflems are axpenencd,

1. Drain brake fluid into 8 suitable container. Discard used
fluid according 1o local laws.

a.  Install a length of plastic tubing over caliper blesdar
valve. Placs free end in a suitable comtainer.

p. Open bleeder valve [melric) about 1/2-turn.
Purnp brake hand lever to drain brake fukd.
Tighten bleader vahwe to 36-60 In-lba (4-F Nm).

CAUTION

Demaged banjo bolt seating surfaces will leak when
reassembled. Prevent damage to seating surfaces by
carafully remeving brake line components.

2, See Flgure 2-35. Remove the banjo bolt (12} imelric)
and two copper washers (14) to disconnect brake Ene
{13} from master cylinder (4). Discard copper washers.

3, Unplug terminal (11) to detach brake lamp ewitch {10).
MNOTE

The individual parts of the braks lamp swifch are not sarvice-
ibde. Replace awifch upor i,

4.  Femove mounfing clamp fasteners (5) (metric) o detach
masier cylinder resarvoir () from handlear.

DISASSEMBLY

Brake Hand Lever

1. See Figure 2-35. Remove pivot boll nut (8) (metric) and
pivot balt (15) from hand lever pivot.

2. Detach front brake hand lever assembly (7) from hand
lewar pivot

3. Delach front brake lamp switch [(10) by removing the
gwitch fastener (9).

Front Master Cylinder

1. See Figure 2-35. Remove master cylinder cover (2) by
remioving cylinder cover fasteners [1).

2. Dscard excess brake fluid.
3. See Figure 2-34. Remowe rubber boot (1) and discard.

4. See Figure 2-33. Depresa piston assembly (1) and
remove internal snap ring (2} and discand,

5. Ses Figure 2-35. Remove piston assembly (&) from front
rraster cylinder reservoir (4) and discand.

AAwaRNING

Clean brake system components using denatured alco-
heol, Do not use mineral-base cleaning solvents, such as
gasoline or paint thinner. Use of mineral-base solvents
causes deterioration of rubber parts that continues after
assembly. This may result in improper brake operation
which could result in death or sarious injury.

1. Clean all parts with denstured alcohol or DOT. 4
BRAKE FLUID. Do not contaminate with mineral oil or
ather sobvents. Wipe dry with a clean, lint free cloth. Blow
out drilled passages and bore with & clean air supply, Do
not use & wire or similar instrument o clean drilled pas-
sages in bottorn of resenalr.

2. Inspect piston bore in master cylinder hougsing or scor-
ing. pitting or cormosion, Replace houaing § any of these
conditlons are found.

3.  Inspect oullel port that mates with brake line fitling, Az a
critical sealing surfacs, replace housing if any scratches,
dents or other damage |5 noted.

Felied

1. Piston assembly
2. Snapring

Figure 2-33, Piston Assembly In Master Cylinder
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ASSEMBLY

Front Master Cylinder

1. Clbtain PISTON ASSEMELY KIT.

2. Bea Figurs 2-34. Assemble mew piston components
placing small end of spring (5) behind primary seal of
piston (4).

3. Lubricete master cylindsr body and pEion seaks with
special lubrcanl lownd in the service parts kit.

When Installing $nap ring to secure master cylinder, be

sura the snap ring enaps Into place. Fallure to do 3o can

regult In Improper brake operation which could result in

daath or serious injury.

4, Hes Figurs 2-35. Insert pigton aasembly (6), spring first,
into master cylinder resanvoir (4).

5. Sese Figure 2-33. Secure plston assembly (1) with a new
shag ring (2).

B. Ses Figure 2-34. Install ridge on boot (1) inlo groomae on
plston (3).

Brake Hand Lever

1. See Figure 2-35. Lubricate phat balt (15) with LOCTITE
AMNTI-SEIZE.

2. Align hole in hand lever (7)) with hole in hand lever pivot
and instsll phvot bolt (15} through 1op of hand lever pivot
and fighten to 80-120 in-lba (8-14 MNm).

| DY Foca
|

Ridge on rubber boot
Enap ring

Groowe on piston
Primary seal of piston
Spring

e ol

Flgure 2-34, Front Master Cylinder Piston Assembly ;

Reservolr cover fagteners
Resarvoir cover
Reservolr cover gaskat
Master cylinder resersolr
Magter cylinder housing fasteners (metric)
Piston assembly

Brake hand lever

Pivot bolt nut (metric)
Brake switch fastener

10. Brake switch

11. Brake switch terminal

12. Ban]o bolt (metric)

13. Brakea lina

14. Copper washers

15. Pivat bolt

BEAPD B WM

Figure 2-35. meBrnlte Hand Lever Assembly
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INSTALLATION

1. Sea Figura 2-35. Install front brake lamp switch (10).

g Inslall brake lamp awitch {10) wilh switch sstenar
(%) and tighten to 7-10 In-ibe (0.8-1.0 Nm].

b, Connect brake switch tarminal (11) to brake lamp
swiitch (10)

c.  Tesl switch action. Tang on swilch must release
when hand lever is moved.

2. Install master cylinger to handlebar by faslening clamp
wilh fasteners and tighten to 80-80 In-lba (3-10 Nm).

Use only copper crush banjo washers (See Parts Catalog
for Part No.) with D.O.T. 4 brake fiuld. Earlier silver banjo
washers aré not compatible with D.O.T. 4 fluld and will
not seal properly owver time. Fallure to comply may
adversely affect braking ability and lead to brake failure

which could result in death or serlous Injury.

To avoid leakage, verify that banjo washers, banjo bolt,
hydraulic brake line and master cylinder bore are com-
pletely clean.

3. Ses Figure 2-35. Connect brake line o master cylinder
using two new copper washers (14) and banjo bolt (4)
{meetric) and tighten to 16-20-#-lbs (22-27 Nm).

4. See Figure 2-36. Varily brake lamp switch wires are fight.

5. See Figure 2-35. Remove two master cylinder cover
sorews (1), cover (2} and cover gasket (3).
B. Ses Figure 2-37. With the master cylinder in a level posi-

tlon, add D.O.T. 4 BRAKE FLUID. Bring fluid level o
within 1/8 In. (3.2 mm) of mokded boss ingide front mas-
ter cylindar rasarsdir.

AAWARNING

Verify proper operation of the master eylinder relisf port.
A plugged or covered rellef port can cause brake drag or
lockup, which could result in loss of vehicle control
which could result In death or sericus injury.

7. Werily proper operation of the master cylindar reled port,
Actuate the brakes lever with the reservoir cover removed.
A slight spurt of fluid will break the surtace if all internal

CoOmponents are working properhy.

8.  Bleed brake system. See 1.6 BRAKE SYSTEM MAINTE-
MAMNCE.
9. See Figure 2-35. Attach master cylinder cover (2) and

cover gasket (3). Tighten two cover fasteners (1) 10 3-
13 In-lbg (1.0-1.5 Nm).

AAWARNING

Always test motorcycle brakes st low speed after servic-
Ing or bleeding system. To prevent death or serious
imjury, Busll recommends that all brake repairs be per-
formed by a Buell dealer or other qualified technician.

AAwarNING

Check for proper brake lamp operation before ridimg
motorcycle. Visibility is a major concern for moborcy-
clists. Failure to have proper brake lamp opeération could
result In death or sarious injury.

10. Tum ignition key switch 1o ON. Apply brake hand lever to
test brake lamg operation. Turn ignition key Switch fo
OFF.

Figure 2-37. Brake Fluld Level
(Standard Brake Resarvair Shown)
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FRONT BRAKE LINE

REMOVAL

1. Dwrzin brake fluid mto & suitable contziner. Discard of
s Nusd according 1o local laws.

#,  Install a length of plastc tubing ower caliper blseder
vEhva. Flecs free end in a suitsble container,

b Open bleeder vahwe [melric) about 1/2-tum.
c. Pump brake hand bever to drain brake fluid,
d. Tighten blesdar valve to 36-50 in-lbs (4-7 Nm).

2. S=s Figure 2-38. Remove p-clamp (1) detaching brake
lire from right Sice of lower fork clamp.

Damaged banjo bolt seating surfaces will leak when
reassambled. Prevent damage to seating surfaces by
carefully remaoving brake line components.

3. Ees Figurs 2-35. Remowve master cylinder banjo bolt (12)
[metric) and two copper washers (14) o disconnect
braks line from master cylindsr (4). Discard copper
washers.

4, Heo Figung 2-38, Rermove cliper banjo bolt [5) (metric),
two copper washers and wire form (3) o disconnect
brake line (2) from caliper, Discard copper washers,

5. Carsfully inspect the brake line for dents, cuta, chaffing
of olher dalects. Replacs the braks line if any damags is
nated.

INSTALLATION

CAUTIOM

To avold leakage, verify that gaskets, banjo bolt. hydrau-
lic brake line and master cylinder bore are complately
clean.

1. Ses Figure 2-35. Connect brake line (13} to master cylin-
e (4) usEng wo new copper washers (14) and a banjo
bkt (12) {metric). Loosely nstall bolt into master oylin-
T,

pa

Foute the brake line from the master cylinder to the cali-
per. Sea 0.1 HOSE AND WIRE ROUTING for front brake
line rowting.

AAWARNING

Usze only copper crush banjo washers (See Parts Catalog
for Part No.) with D.O.T. 4 brake fluid. Earller sllver banjo
washers are not compatible with DUO.T. 4 fluid and will
not seal properly owver time. Failure to comply may
adversely affect braking ability and lead to brake failure
which could result In death or serous injury.
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2.11

CAUTIOM

To avoid leakage, verlfy that gaskets, banjo bolt, hydrau-
lic brake ling and caliper bore are completely clean.

3. Install brake [ina 1o caliper.

a. Ses Figure 2-38. Install new copper washer, brake
line (2], new copper washer and wire form (3) onto
banijo bolt {3).

b.  Finger tighten banje Doll (5) onbo front caliper being
careful not to pinch wire form (3) while tightening,
wire form should rotate around Banjo Dol freely,

c,  Twist brake fine (2) mlo wirs form (3) spiral and clock
wire form against bleeder valve (4),

4. Tighten p-clamp wilh Rstenar (1) on lowar fripla clamp to
36-80 in=lbs (4-7 Mm).

P-clamip
Braka line
Wire form
Bleeder valve
Banjo bolt

1.
2
3.
4,
5

Figura 2-38. Front Brake Line



5. Ses Figure 2-35. Tighlen master cylinder banjo bolt {12)
(metric) to 16-20 fi-lbs [22-2T Mm).

6. Ses Figure 2-38. Tighten brake caliper banjo bolt (5)
{metric) to 16-20 f-lbs (22-27 Wm).

Always test motorcycle brakes at low speed after servic-
ing or bleeding system. To prevent death or serious
injury, Busell recormmendsa that all brake repairs be per-
tormed by a Buell dealer or other qualified mechanic.

7. Install bleeder vahe if removed. Refill master cylinder
and blesad brakes, See 1.6 BRAKE SYSTEM MAINTE-
MAMCE.

AwaRNING

Check for proper brake lamp operstion before riding
motoreycle, Vislbliity is 8 major concern for motorcy-
clists. Failure to have proper brake lamp operation could
result in death or serfous injury.

& Tumn ignition key switch o OM. Apply brake hand lever to
test brake lamp operation, Turm ignition key switch o
LOCH.
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FRONT BRAKE CALIPER

REMOVAL

1.  Drain brake fluld Into & sultable container. Discard usad
fluid according to local laws.

a. Install a length of plastic lulbing ower caliper bleeder
valve. Place free end in 2 suitable containsr.

b, Open blesder vale (metric) about 1/2-twrn.
c.  Pump brake hand lever lo drain brake fuid.
d. Tighten bleeder valve to 36-G0 in-lbs (4-7 Mm].

CAUTHOM

Damaged banjo bolt seating surfaces will leak when
reassambled. Prevent damage to seating surfaces by
carefully removing brake line components.

2. See Flgure 2-40, Dizconnect brake line st caliper. Ses
2.11 FRONT BRAKE LINE.

3. Remowe caliper mounting fasiensars (5).

4,  Slide caliper down the rodor 1o clear fork lower and then
remove off rofor.

DISASSEMBLY

1, See Figure 2-41, Bemove pin hanger set (1), caliper pad
spring {2) and brake pads.

2. Split caliper by removing caliper fastenass (3)
3. Ses Figure 2-42. Hemove and discard o-rings (8).

4. Ses Figure 2-39. Remove pistons using 2 BRAKE PIS-
TOM REMOVER (Pari No. B-42B8T).

Flgure 2-39, Removing Plstons (B-42847)

5. Remove and discard top and bollom seal.
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Wire form

Erake line

Banjo bolt (metric)

Pin plug

Mounting fasteners (2)

Figure 2-40. Front Brake Caliper Mounts

1. Pin hanger set

2. Caliper pad spring
3. Caliper fastanars

Flgure 2-41. Pad Spring (Typlcal)




CLEANING AND INSPECTION

INSTALLATION

AAWARNING

Clean brake system components using denatured alco-
hol. Do not use mineral-base cleaning solvents, such as
gasoling or paint thinner. Use of mineral-base solvents
causes deterioration of rubber parts that continues after
agsembly. This may result in improper brake operation
which could result in death or serious injury.

1. Clean all parts with denatured aleohol or DUOWT. 4
BRAKE FLUID. Do not contaminate with maneral ol or
other sohvents. Wipe dry with a clean, lint free cloth. Blow
out drifled passsges and bore with a cean air supphy. Do
not wse a wire or samikar Instrument to clean drilled pas-
SAQes.

2. Carefully inspect all components, Replace any paris that
appear damaged or worm. Do not hone calipgr piston
aure.

Awarnng

Always replace brake pads in complete sets for commect
brake operation. Mever replace just one brake pad. Fall-
ure to Inatall brake pads as a $et could result in death or
serious Injury.

3. Inspect brake rofor and pads. See 1.6 BRAKE 3YSTEM
MAINTEMAMCE.

4. Check rotor surface. Replace if warped or badly sconed,
See Table 2-10.

Table 2-10. Front Rotor Runout

| RUNOUT IN. MM “
| Radial 0.0177 0.45 |
| Lateral 0.0248 0.63 g
ASSEMBLY

1. See Figure 2-42. Inatsll pistons and o-rings.

a. Lubricate new o-rings (8}, pistons (5), and caliper
piston bores with DLO.T. 4 BRAKE FLUID.

b.  Install bwo new o-rings (&) in grooves of each piston
bire,

¢.  Inztall pistons (5) in aach pislon bone.
2. Install new o-rings [B) between caliper halves,

3. Clamp caliper together with callper fastensrs (11} and
tighten io 15-19 ft-Ibs (20-26 Mm).

—

Seni Figure 2-42. Install brake pade (10).

Install pin hanger sel (1) and fighten to 11-14 fi-lba (15-
19 Mm).

Rotate front fork countenclockwise and Install caliper on
caliper mount, Using LOCTITE 272, tighten fasteners ()
to 35-37 ft-los (47-50 Nm).

Biotabe front forkicaliper clockwiss and shide calipsr onko
rodor.

AAwarRNING

Uss only copper crush banjo washers (See Parts Catalog
far Part Mo} with DUOLT. 4 brake fluid. Earlier silver ban|o
washers are not compatible with DOT. 4 fluid and will
not seal properly owver fime. Fallure to comply may
adversely affect braking ability and lead to brake failure
which could result in death or serlous Injury.

5, Install brake line to caliper. Ses 2.11 FRONT BRAKE
LIME.

Bleed front brakss. See BLEEDING BRAKES in 1.8
BAAKE SYSTEM MAINTENAMNCE.

AAWARMNING

Check for proper brake lamp operation before riding
motorcycle. Visibility is a major concern for motorcy-
clists. Failure to have proper brake lamp operation could
result in death or serlous Injury.

7. Turn ignifion key switch to OM. Apply brake hand laver to
teat brake lamp opsraton.

[

g2

=

@
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Figure 2-42, Front Callper Assembly
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REAR BRAKE MASTER CYLINDER 2.13

\REMOVAL

1. Drain brake fuid into a sultsble container. Discard wsad
flusd acconding to local laws.

a  Install a length of plastic ubing over caliper bleader
valve. Place free end in a suitable conbainer.

b Open bleeder valve (meatric) about 1/2-lum.

c.  Pump brake foot pedal to drain brake flusd.

d. Tighten bleeder valwe to 36-60 in-lbs (4-7 Mm).
2. Remove brake pedal. 5=a 2.9 BRAKE PEDAL.

3. Hemowve heel geserd Ses 220 FOOTPEG, HEEL
GUARD AND MOUMNT,

4,  See Figure 2-47. Hemove breke reservoir hose at master
cylindsar.

Sanio bor
CAUTION Banjo balt (metric)

1
2
Damaged banjo bolt surfaces will leak when reassem- 3. Fasteners (2) (metric)
bied. Prevent damage to seating surfaces by carefully ‘;- Master cylinder body
B

removing brake line components. g“":}g - T
emote reservoir

5. Remove seat. See 2.38 SEAT. ' Flgure 2-44_ Rear Master Cylinder Mounting

6. See Figure 2-43. Disconnect brake light conmeclorn ) .
localad under e seat. 10. See Figure 2-45. Detach remote ressroir.
8.  Remove top clamp (4} on hose comnnechoed 1o masters

cylindsr.

b. Remove lastener (2) 1o detach ressrwoir (1) from
frame if necessany

Flgure 2-43. Brake Line Switch Connector

7. Bemove right side rider fooipeg mount. See 2,28 FOOT-
PEG. HEEL GUARD AMD MOUMNT,

2. Soe Figure 2-47. Remove banjo boll (2) (metric) and two 1. Beservoir
coppar crush washers (3) to detach brake awitch (1) from 2. Fastener and washer
rmaster cylinder (4). Discard copper crush washars. 3. Remaote reservoir hose
4. Clamp

9, See Figure 2-d4. Remowve fastensrs (3] (melric) to :
detach master cylinder (4) from rider polpeg mount. Figure 2-45. Remobe Reserwair
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DISASSEMBLY

1. Ses Figure 2-48. 3lide rubber boot on rod assembly (3}
sway from master cylindsr body (1),

2,  Depress rod assembly (3) and remove internal snap ring
(2). Discard snap rng.

3. Remove piston assembly (4) from master cylindar Body
(1).
Logsen adjuster locknut on the rod assembly (3).
Remove the clevis from the mod assambly (3).

NOTE

Do not oisassemble master cpfindsr unisss probleams arg
expenanced. Discard all seals dwning e disaszembily proce-
clure, nstall 8 complate rebuwid kit upon gssemiy:

CLEANING AND INSPECTION

SAWARNING

Clean brake system components using denatured alco-
hol, Do not use mineral-base cleaning solvents, such as
gasoline or paint thinner. Use of mineral-base solvents
causes deterioration of rubber parts that continues after
ssaembly. This may result in improper brake operation
which could result In death or serdous Injury.
1, Thomughty clean master cylinder and sll brake systam
components. Stand master cylinder on wooden block or
toeael to protect seating surisces.

a. Examine walls of masler cylindar resenoir for
scratches and grooves. Replace if damaged.

b Venfy that vent holes on master cylinder are com-
pletely open and free of dirt or debris.

2. Inspect boot on front of master cyvlinder for cuts, tears or
general deterioration. Replace if necessary.
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ASSEMBLY

1. Ottain PISTON ASSEMBLY KIT.

508

(5)
Master cylindar body
Znap rlng

Rod assambly
Platon azaembly
Saals

U

Figure 2-48, Master Cylinder Internal

2. Bea Figure 2-48. Assemile new pision components
placing emall end of spring behind primary saal of piston
[4).

3. Lubricate master cylinder body (1) and piston seaks (5)
with 0.0.T. 4 BRAKE FLUID.

4. Place round side of rod assembly (3) ower pislon.
Depress pision (4) Into master cylinder body (1) and
securs with 2 mew snap ring (2].

HAWARNING

Snap ring must be snapped into the groove of the master

cylinder body. if the snap ring iz not properly installed,

improper brake operation could result In death or gerl-

ous injury.

5. Tuck rubber boot on rod aasembly (3} into master cylin-
dar body (1).



INSTALLATION

—_

Sea Figure 2-47. Install mastar cylinder (4) onlo footpeq
mount with tastensrs (11). Tighten to 72-86 in-lbs (8-

11 Mimi.

2. Install rear brake swilch (1) and banjo Bolt (2) and new
copper crush weshers (3). Tighten to 16-20 fi-lbs (22-
27 M),

3. Insiall foolpeg mounl ko frame. See 2.29 FOOTPEG,

HEEL GUARD AND MOUMT.

AL WARMING

Uge only copper crush banjo washers (See Parte Catalog
for Part Mo.) with DLO.T. 4 brake fluid. Earlier silver ban|o
washers are not compatible with D.O.T. 4 fluld and will
not seal properly owver time. Failure to comply may
adversely affect braking abliity and lead to brake failure
which could result in death or serious injury.

CAUTION

To avoid leakage after assembly, verity that banjo wash-
erg, banjo bolt, hydraulic brake line end bore of master

cylinder are complataly clean.

4.  Bea Figure 2-45, Connecl remolbe resenalr.

a. I removed, atlach remode mesepsalr (1) to frame
uzing clamp fastener (2). Tighten to 48-T2 in-lb%
(5.4-8.1 Mrm),

b Attach hose (3) 1o rear brake resenoir using clamp.

See Figure 243, Connecl brake line swilch conmector
under sest.

!'_.-|

-.ﬂl

Inztall heel guard. See 228 FOOTPEG, HEEL GUARD
AND MOUINT.

=

Install rear brake pedal. Sea 2.9 BRAKE FEDAL.

o

Adjust rear brake pedal. Ses BRAKE PEDAL ADJUST-
MEMT In 1.6 BRAKE SYSTEM MAINTEMAMCE.

bl

Inslall master cylinder to brake pedal. See 2.8 BRAKE
PEDAL.

AAWARNING

Always test motorcycle brakes gt low speed after sarvic-
ing or bleeding system. Te prevent death or serlous
injury, Buell recommends that all brake repairs be per-
formed by & Buell dealer or other gqualified mechanic.

10, Add brake fluid and blesd brake systam, Sec 1.6 BRAKE
SYESTEM MAINTENANCE.

dAWARNING

Check for proper brake lamp operation before riding

motorcycle. Visibility Is a major concern for motorcy-
clists. Fallure to have proper brake lamp operation could

rasult in death or serious injury.

[

Switch/Banjo bolt

Brake ling

Copper washar

Rear master cylinder body
Clevis pin

Pedal bearing

Sleave

Brake pedal festenar
Brake padal

Cootter pin

Rear master cylinder mount acrew

Mmpappe

=k =i {0 DF
E E
g F

Flgure 2-47, Rear Master Cylinder .ﬂEBEI'I'I-Hj—I' .
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REAR BRAKE LINE

REMOVAL

1, Remove seat See 233 SEAT.

AwarnnG

To protect against accidental start-up of vehlcle and pos-

sible personal Injury, disconnect the negative battery

cable before proceeding. Inadequate safety precautions
could cauze & battery explosion, which could result In
death or saricus injury.

2. Disconnect battery by unthreading fastener remowing
megative cable (black) from battery first Ses 1.4 BAT-
TERY MAINTEMAMCE.

3. See Figure 2-48, Disconnect brake Bne connector from
under zeat in the front of the ballary.

4. Remove rght side heel guard. See 220 FOOTPEG,
HEEL GLIARD AMD MOUMNT,

5. Dran brake fluld into a suitsble container. Discard used
fluid acconding o local laws.

g Install a length of plastis fubing over caliper bleader
valve. Place free end in a suitable conbainer,

b.  Open bleeder valve [metric) about 1/2-turn.

¢ Pump braks foot pedal to drain brake Huid.

d.  Tighten bieeder vahe to 36-60 In-ba (4-F Nm].

B, See Figure 2-49. Remove p-clamp (3) and wire torm (2}
securing brake fing (1) to the left side of swingarm.

CAUTION

Damaged banjo bolt seating surfaces will leak when
resasemblad. Prevent damage to seating surfaces by
carefully removing brake line components.

7. Remove banjo bolt (4) from rear caliper, Discard copper
washears.

B. See Figure 2-20. Remove brake ling switch/banjo bolt
framn rear master cylinder. Discard copper washer.

9. HRemove brake line from moforoycis.
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R

Brake line
Wire form
P-clamp

Banjo bolt

Figure 2-49. Rear Brake Line

Figure E-ED..Hear Brake Line E‘wlt-::hl'Banj;J Bolt



INSTALLATION

1. Soeo Figure 2-50. Inslall brake ling swilch/banio bolt with
new copper washers to the master cylinder. Tighten to
A\ 16-20 N=1bs (22-27 Mm}.

NOTE
Tighten the right side banjo bolt with FLARE NUT SOCKET
tocd (SNAP-ON Part No. FRXM14) or a crowsfool

AAWARNING

Use only copper crush banjo weshers (See Farts Catalog
tor Part No.) with D.0.T. 4 brake fluid. Earlier sliver banlo
washers are not compatible with DUO.T. 4 fluid and will
not seal properly owver time. Fallure to comply may
advarsaly affect braking ability and lead fo brake failure
which could result In death or serlous Injury.

2. Install brake line switch/ibanjo bolt and new copper
washere to rear caliper. Tighten to 16-20 fi-lbe (22-
27 Mm), .

3. Ses Figure 2-48. Secure braks Ene (1) o left side of
swingarm with p-clamp (3), wire torm (2), and tighten to
36-80 in=lbs (4-7 Nm). Ses D.1 HDSE AND WIRE
ROUTING for brake Ene routing.

4. See Figure 2-51. Connect breke line swiich connecior
underneath ssat. Ses 0.1 HOSE AND WIRE ROUTING
for brake line routing.

5. Ingtall right heel guard. See 2.29 FLOOTPEG, HEEL
GUARD AND MOUMT.

6. Bleed brakes. See BLEEDING BRAKES in 1.6 BRAKE
SYSTEM MAINTEMAMNCE. .

AWARNING

Always connect the positive battery cable first. I the
positive cable should contact ground with the negative
cabile ingtalled, the resulting sparks may cause a battery
sxplosion which could result in death or serious injury.

¥. Inztall battery by threading positve cable (red) into
threadad haole first tightening to 72-86 in-lbs (B-11 Mm).
Ses 1.4 BATTERY MAINTENAMNCE.

8. Install seat. See 2.38 SEAT.

HAWARNING

Check for proper brake lamp operation before riding
motorcycle. Visibility is 8 mejor concern for motorcy-
cligtz, Fallure to have proper brake lamp operation could
result in death or serious injury.

@, Turn igniton key OM, depreass rear breke pedal and
check for proper beake light operation,

AAWARNING

After completing repalrs or bleeding the system, always
test motorcycle brakes at low speed. f brakes are not
operating properly or braking efflclency ls poor, testing
at high speeds could result in death or serious injury.

10. Test ride motorcycle and check for proper brake opera-
thoin.
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REAR BRAKE CALIPER

REMOVAL

NOTE

Steps 1 and 2 are nof meguired for deiaching calper from
rador. Dvaln fiuid ondy when dizazsembling cafiper

CAUTION

Damaged banjo bolt seating surfaces will leak when
reagsembled. Prevent damage to seatlng surfeces by
carefully removing brake line compoanents.
1. Drein brake fluid into & suiteble contziner. Discard ueed
Muid dccording Lo bocal Fws,
8. Instell a k=ngth of plastic tubing ower caliper bleedsar
valve. Place fres end in a suilabls containar.
b, Open blesder vahe fmetric) about 1/2-hem.
¢. Pump brake foot pedal to drain brake flusd.
d.  Tighten bleeder valve to 36-60 In-lbs (4-7 Nm).
2. Hemove banjo bolt connecting brake bne to rear caliper.
See 2,14 REAR BRAKE LIMNE,

3. See Flgure 2-51. Bemove caliper mounting fastenens (&
and 7).

DISASSEMBLY

1. 5ee Figurs 2-51. Ramove pin plug (5) and pad hanger
{metric) o free brake pads.

2. Sas Figure 2-53. Remowve spring clip (1].

3. See Figgure 2-54, Remdnae piston (3) using BRAKE CALI-
PER PISTOM REMOVER (1) (Part Mo, B-42887) wilh
adaptor (2.

4. Bernove lwo o-rings Trom groove in caliper bore and dis-
card.
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Brake lina

Banjo bolt (metric)

Copper washers (2)
Blesdar walve (matric)

Pin plug

Small caliper fastanar
Larger caliper fastener
Calipar mounting fasteners

Figure 2-51. Rear Brake Caliper

1. Clip
2. Rear callper moumnt

Figure 2-52. Caliper Mount Clip




CLEANING AND INSPECTION e

AAWARNING

Clean brake system components using denatured alco-
hol. Do not use mineral-base cleaning solvents, 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 paris with denstured alcohol or DUOLT. 4
BRAKE FLUID. Do ot contaminate with mineral oil or
other sohwents. Wipe dry with 8 clean, nt free cholh, Blow
oul drilled passages and bore with a clean air supply. Do
mot usa & wire or similar instrument o clean driled pas-
sages. 1. Clip

2. Carefully inspect all components. Replace any parts that 2. Pin plug and pad hanger (metric)
appear damaged or wom. Do not hone caliper piston 3. Brake pads (2)

bare. . ; Figure 2-53. Braks Pads

3. Inspect brake rofor.

a. Measure rofor thickness. Replace il minimunm thick- |
ness ks less than 0.18 in. (4.5 mm). [

b. Check rotor surface, Replace f warped or badiy
seored. See Teble 2-11.

Awarning

Always replace brake pads in complete sets for correct
brake operation. Mever replace just one brake pad. Fail-
ure to Install brake pads a3 a set could result in death or
SETIOUS injury.

4. Inspect brake pads for damage or excessive Weer

Replace both peds a5 a set i the fmction material of
either pad B woam to 0,04 in. (1.0 mm) or keses.

Brake caeliper piston remover

ASSEMBLY e
- ) 2

1. 2 Fl 2-53. P clip (1) insid li body as
44 Figawe ool (2) Ty eiperbedy Figure 2-54. Removing Rear Brake Callper Plston

shown.
NOTE
Te ensure proper brake pad-fo-brake rotor clsarance when Table 2-11. Rear Rotor Runout
the caliper iz installed, piston must be pressad al e way info L
the bore whenever new brake pads are used. RUNOUT IN. MM
2. Imsiall pistons and o-rings. Radial 0.0177 0.45
a.  Apply a light coat of D.OT. 4 BRAKE FLUID to o~ | i_-;;;nal : 0.0154 0,38

rings, péston and calipsr piston bora,

b, Place two new o-rings inside groowes of piston bore.
c. Inatall piston inside calpar body.
3. See Figure 2-53. Instsll braks peds (3) wsing pad hanger

and pin plug (2).
&. Install pad hanger pin [metric). Tighlen & 11-14 fi-
b= (15-19 Mm).

b, Install pin plug. Tighten to 22-26 In-lbg (2-3 Nm).

4, Install a new blesder wvelwe (metric) i necessary and
fightsn to 36-50 in-lbs {4-7 Mm).
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INSTALLATION

i. Sese Figure 2-52. Install caliper mount clip (1) if removed.

Ses Figure 2-51. Install calper assembly on caliper
mounl. Brake pad surfaces must face rear brake ralar.,

]

a. Inzfall large celiper acrew (7] (metric) tghlening to
18-21 fi-lbs (24-28 Mm).

b, Install small caliper screw (8) (meinc) tightening o
14-18 fi-lba (19-24 Mm).

¢, Inztall callper camer onto sewingarm tightening call-
per carmier fasteners (8) fo 24-26 fi-lbe (33-35 Nmi.

BAWARNING

Use only copper crush banjo washers [See Paris Catalog
for Part Mo.) with DLO.T. 4 brake fluld. Earlier silver banjo
washers are not compatible with D.OT, 4 flulkd and will
not $eal properly over time. Feilure to comply may
adversely affect braking abliity and lead to brake failure
which could reault in death or serious injury.

CAUTION

To avold leakage, verify that gaskets, banjo bolt, hydrau-
lic brake line and callper bore are completaly clean.

3, See Flgure 2-51. Connect braks line (1) fo caliper using
two new copper washers (3) and banjo bolt (2) [metric).
Tighten o 16-20 f-lbs [(22-27).

4, Depress rear Drake pedsl seversl tmes 1o 58t brake
pads to proper position within caliper. Bleed brake ays-
ji=

5. Werify proper fluid leval n ressrnair.

AAWARMING

Always test motorcycle brakes at low spead after servic-
Iing or bleeding system. To prévent death or serious
injury, Buell recommends that all brake repairs ba per-
formed by a Buell dealer or other gualified mechanlc.

6. Turn ignition key swilch to OM, Apply brake pedal to test
brake lamp operation. Tuern ignition key swilch o LOCEK.

AhwaRNING

Check for proper brake lamp operatlon before riding
motorcycle. Visibllity Is a major concern for motorcy-
cllats. Failure to have proper brake lamp operatlon could
result in death or serlous Injury.

NOTE

Avoid making hand stops for the first 100 miles (160 km) fo
aliow new brake pads fo “wear in” propery with the brake
rotor
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FRONT FORK 2.16

. GENERAL ——t

The front fork consiste of two telsscoping outer lubsadner
shider assembies. Each assembly has an internal comprea-
sion spring which supporis the forward weighl of the vehicle
and rider. The compression apring extends and retracts fo
cushion the ride over rowgh o irreguitar road surfaces. An ol
filled damping mechanism controls the telescoping aclion of
anch lubelslider assembly,

Ses 1.11 SUSPEMSIOM DAMPING ADJUSTMENTS bor
miong informiation.

REMOVAL \ \

A

1. HRemove front fender. See 2.31 FENDERS. ' a
2. FRemoue front whesl. See 2.5 FRONT WHEEL. | I'ﬁﬁ
3. Remove callper mounting fasieners. See 2,12 FROMNT III.I \
BRAKE CALIPER. iy 'y
4. GSee Figure 2-56. Loosen upper and lower fork clamg | | "i_l",l
pinch fastaners. II".M WY
s
| oot | .
i Flgure 2-57. Stopper Ring
DISASSEMBLY

NOTE
Record rider suspension settings bafore disassembiy
1. Remove front fork. Ses REMOVAL in 216 FRONT FORK.

2. See Figure 2-58. Clamp the FORK TUBE HOLDER
TOOL (Part No. HD-41177) in a vise and mstall the upper
front fork in the holding tool.

MR

Figure 2-58. Fork Tube Holder (HD-41177)

3. Se= Figure 2-59. Remove snap ring (2).

Figure 2-56. Upper and Lower Fork Clamp Pinch
Fagteners

5. See Figure 2-57. Remowve fork from upper fork clamip and
glide the stopper ring up and owear the top of the fork.

B. See Figure 2-69. Remowa lork from lower fork clamp (&),
7. Repeal 4 theough & on opposite side.
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Rebound adjuster screw
Snap ring

Preload adjuster

Fork cap

Preload pins .
Praload washer

Slider piston

HAE

Flgure 2-59. Fork Cap Assembly

4. PRemove preboad adjuster (3) by twning counterclock-
wise,

NOTE
After filly unlhveading prefosd adiuster (3), gently pull on
adjuster.
5. Removs fork cap (4) from outar bubea,

€. Ses Figure 2-60. Move the fork assembly from the hold-
ing tool and compress fork in the FORK SPRING COM-
FRESSION TOOL.

[l =g

Flgure 2-60. Fork Spring Compressing Toal
7. See, Figure 2-51. Hold dampsr rod asssmbly (3) and
remiove fork cap (1) )

NOTE
See Figure 2-61. Careful not o damage preload pins (2)
while holding damper rod gssamidy (3).

8. Remove preload washer (4) and slider piston (5).
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Fork cap

Preload pins

Damper rod assembily
Preload washer

BN s G b o=k
= o o= 1=

Slider piston

Figure 2-61. Holding Damper Rod .laaamtlhr

9. Ses Figure 2-80. Uncompress fork and remove from
FORK SPRING COMPRESSION TOOL

10. See Figure 2-67. Ower drain pan, remove spring (18],
spring collar (15), and drain fork oil.

11. Drain remaining fork il By pumping the damping rod (11)
approeimately 8 to 10 times or unkil dampng rod moves
freehy.

12, Clamp fork upside down in the FORK TUBE HOLDER
TOOL over drein pan allowing fork il 1o drain,

13. Ramowe cenber bolt (14) 1o release damping rod asaem-
biy (11).
NOTE
Be careful not lo drop damging rod assemiy info ol pan
wihen remowing centsr boit.

14. Remove centering plate (12) from dampening rod {11).

AWARNING

Be careful not fo scratch the slide plpe or the outer tube.
Improperly operating forks may lead to 8 loss of control
which could result in death or serious injury.

15. Remove dust seal (26) o access ol seal stopper
ring (25].

16. PRelesse he ol seal stopper ring (25) out from the outer
tube with 2 small pry tool.

17. Using a slide harmmer action, remove the slide pipe (27)
from the outer fube (18).

1&. Remove the slide bushing (21) from slide pipe by prying
the slide bushing at the split.

NOTE
Careful not 1o ower expang slide bushing.

19. Remove guide bushing (22), seal spacer (23), ol seal
(24}, stopper ring (19) and dust zeal (26).



Damper Rod Disassembly

IMPORTANT NOTES
Sae Figure 2-67, DNsassembly of damper rod is mol requined
uniezs damper locknut (10) has been moved. IF damper rod
\nesds sorvicing refer fo the Firebolt Parts Catalog (Part No.
29574-03Y] for kit information.
If damper locknul has been moved, procesd with the foliow-

ing disassembly and assemidy procedures for setting the cor-
rect range of malion.

1. See Figure 2-59, Lightly tum the rebound adjuster screw
(1) counter clockwiss fill it stogs.

2. See Figure 2-67. Holding the damper kocknut (10,
unscrew the rebound adjuster assembly (9) and rarmove
from damper rod sesembly (11).

3. Remove dampsr locknul [10) from damper rod asssmibly
(11}

CLEANING AND INSPECTION

1. Thoroughly clean and inspect all paris. Replace any
parts that are bent, broken or damaged.

2. See Figure 2-67. Check the slide pipe (27) and ouler
tube {18) for score marks, scratchas and excesaie or
abmormal wear. Replace if worn or damaged.

3. Check the slide bushing (21) and the guide bushing (22}
for excessive wear or scratches. Replace if damaged or
WOITL

4,  Replace the stopper ring (19) i distorted.

5, Measure spring (16) frea length. Reglace springs shorter
than sarvice wear imit of 9.13 in. (232 mmy].

&  Ses Figure 2-82. Measure slide pipe runout. Replace
pipe if runout exceeds the service wear limit of 0.008 in.
(0.2 rmimi).

DT

Figure 2-62. Pipe Runout

ASSEMBLY
Damper Rod Assembly

MNofs

Skip lo fork assembly if damper rod assembly was not disas-
sembisd.

1. See Figure 2-67. Fully thread the damper rod locknut
(10} on to damper rod (11) clockwise tll it lightly bottoms.

NOTE
Sat bolh lorks o the exact same suspansion Seiings.,

2. Adjust rebound assembly for proper range of motion.

a.  Lighthy turn the rebound adjusies Scfew (3] Gounter
clockwise till it stope.

b Tum the rebound adjuster screw e Tull tums
clochwise,

3. Fully thread rebound adjuster ssassmbly (8) onto the
darmiper rod assembly (11) undil i lighlly bottoms, Do not
tighten.

4. Thread the damper locknut (10} untll bottioms lightly on
the rebound adjuster assemibly, Do not Tighten

5. Turning the rebound adjusber screw (3} counter clock-
wise three full turns or until stops.

6. Tighten the damper kocknut (10) to 22-30 fi-lbs [30-
40 Mmj.

7. Aepeat for other fork sesembhy

P

| 4T

1. Fork cap assembly
2.  Rebound assembly

Figure 2-63. Rebound Assembly and Fork Cap Aauenﬂ_y

Fork Assembly

1. See Figure 2-67. Wrap the end of the slide pipe (27) and
the slide bushing channel with tape to evoid damaging
the oil aeal lp when nstalling.

2. Instal a mew dust sesl (26) and stopper ring (19) onto
the shde pipe (27).

3. Coat the saaling lips of the new oil saal (24) with fork il
of ealing grease and install omto the shde pipe with its
marked side facing the dust seal (26).

4. Remove the tape from the siide plpe end.

5. Install the ssal spacer (23}, he guide bushing (22} and
the shide bughing (21} onto the shide pipas (27).

& Coal the slide bushing (21) &nd the guide bushing {(22)
with fork oil.

CAUTION

The outer tubs can move freely up and down on the slide
pipe. Always hold both the slide pips 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
oubter tube uging a FORK SEAL DRIVER (Fart Mo, B-
43721), See Figure 2-64.

B. Instzll the oil seal stoppar ring (25) and a new dust seal
(26).
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9. Place the fork in the FORK TUBE HOLDER TOOL (Part
Mo, HD-41177) and clamp into vise honzontalh:

10, See Figure 2-67. Install the centering plate (12) onto the
damper assembly (11) and nsert the damper assembly
intd, the: slide pipe (27).

11. Replace the sealing washer (13) and cenber Dolt (14)
{medric). Tighten the center bolt to 22-30 filba (30-
40 Nmj.

12. Remove the front fork from the FORK TUBE HOLDER
TOOL and install back in the FORK TUBE HOLDER
TOOL vertically.

b2

—="

||

g 4 __l. ] o
‘\';_f' A oS
. "

Figure 2-84. Fork Seal Driver

NOTES
The recomrmendad iork of is hydraulic fork oifl Type “E™

Uea only TYPE E FORK CHL (Parl N, HD-99884-80).

13. Pouwr 7 oz. (204 cc) inlo e lork plpe.

i4. Pump the damper rod spproximately 12 to 15 limes oF
wnlil resistance is fel.

15, Place the damper rod in the fully bottomed position and
comprass fork complataly.

16. Pour 7 oz, (204 o) more fark ofl into the slide pipe.

17. Sea Figurs 2-65. Adjust fork oil level wilh FRONT FORK
QIL LEVEL GAMGE (Part Mo, B-580004) so thal it &
4.8 in. (118 mm) Trom the top of the fork wubs.
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Outer tuba
Ad|uster

Damper assembly
Fork oil level

Boga g

Figura 2-85. Measuring Fork Ol Le_vel

18. See Figure 2-67. Inslall spring (16} and collar (15).

19. Mows fork ssssmbly from holding tool to the FORK
SPRING COMPRESSION TOOL.

20, Ses Figure 2-61. Install prefoad washer (4) and shider
péston (5).

21. Hold damper rod assembly (3) and inslal fork cap (1)
from damper rod assembly (3) tghtening to 22-30 fi-lba
{30-40 Mmj.

NOTE

See Figure 2-81. Caneful nat to damage preload pins (2)

while holding damper rod assermbdy (31,

22, Apply fork of or light gresss to o-rings on profosd
adjuster and install prefoad adjusier (3).

23, Install snap ring (2).



INSTALLATION

Lee Figure 2-57. Instell one front fork ssssmbly info
kot Bork Clamp.

%2, Slide the stopper ring over top of fork assembly and into
groove.

AwarnnG

Carafully install the fork Into the upper fork clamp. Fore-
ing the fork into the upper fork clamp could move the
stopper ring out of the groove which will not allow the
correct upper fork clamp load resulting in possible loss
of contred of the motorcycle and could result in death or
BEMoUS injury.

=

3. Install fork assembly o upper fork clamgp.

BAWARNING

Both forks should display the same number of alignmment
lings, Forks that are'not properly allgned may lead to &
loes of control which could result in death or serious

Injury.
4, See Figure 2-66, Position fork with alignment lines (4}

visiole and reflecior facing to the side and tighten the
lowmeer fork clamip, Do not tighten,

Fepeat step 1 through 4 on second front fork.

Temporarily install frond axde to the lork assembies to
varify comect alignment.

Lge LOCTITE 272 an upper fork clamp festenars and

tighten to 17-19 fi-lbs [23-26 Mm). .

Use LOCTITE 272 on lower fork clamp fastensrs and

tighten to 13-15 ft-lba (18-20 Mm).

9. Hapeat forgus sequencs in steps 7 and 8.

10. Im=tall front brake calipsr onto celiper mount. Ses 212
FROMT BERAKE CALIFER.

11. Install front whesl. Sas 2.5 FROMT WHEEL.
12. Install front fender. Sec 2.31 FENDERS.
13. Check headiamp alignment, See 1.18 HEADLWGHTS.

14, Adjust front forks suspsension to rider preferences. Sog
1.11 SUSPENSION DAMPING ADJUSTMENTS.

o

b

[=i]

| 1. Rebound adjuster screw

| 2. Preload sdjuster nut

| 3. Four preload alignment lines visible
4,

(factory setting)

Alignment lines

Figure 2-86. Front Fork Preload And Rebound Adjuster
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Preload adjuster
Preload adjuster o-rings
Fork cap

Fork cap o-ring

Preload washer

Slider piston

Inner gllder plston o-ring
Snap ring

Rebound adjuster assembly

SRR R R T

10. Damper locknut

11. Damper rod assambly
12. Centering plate

13. Celling washer

14. Center bolt

15. Collar

16. Spring

17. Spring joint

18. Quter tube

NRRREREER
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FORK CLAMPS,

UPPER AND LOWER

2.17

REMOVAL

1. RBemove front fork assembles. See 2 16 FRONT FORK.
2. Remove handlebars, See 2.27 HANDLEBARS.

3. See Figure 2-68. Remove cable strape attached 1o the

uppar fork clamp.

10.
11.

12.

Figure 2-68. Cable Straps On Upper Fork Clamp

Remove Intzke cover. assembly See 234 INTAKE
COVER ASSEMEBLY.

See Figure 2-69. Remove steering stem pinch tastenar
2}

Under right side of front fairing, cul cable strap holding
ignition switch, fuse block and right handisbar swihich
wires. See 7.3 IGMITIONHEADLIGHT KEY SWITCH.

Unplug the ignition switch. See 7.3 MGNITIONHEAD-
LIGHT KEY SWITCH

See Figure 2-69. Hold or brace the lower fork clamp and
remove stearing stem cap (1).

Ramove the upper fork clamg (4).

Rermove the lowar fork clamp (8).

Femove ignition switch. See 7.3 IGNITIONHEADLIGHT
KEY SWITCH.

if steering head bearings need replacing, see Z.18
STEERIMNG HEAD BEARINGS.

INSTALLATION

1. See Figure 2-69. Install the lower fork clamp (8) Into the
sheering stem bore and install the upper fork clamp (4}

2. Install steering stem cag (1), Tighten but do not torgue

AAWARNING

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
correct clamp load causing a possible loss of control of
the motorcycle which could result In desth or serious

Injury.

3. Install one front fork assembly into lower fork clamp (8).

4. Ses Figure 2-67. Slide the stopper ring (19) over top of
tork assembly and inbd groove.

5. Install upper clamp on fork assembly. Tighten bul do not
torque lower fork clamp pinch fastaners.

6. Fepeat previous bwo steps on second fork assembly.
7. Tighten stesring slem cap to 38-42 fi-lbs (52-57 Mm).

B. Install steering stem pinch baok applying LOCTITE 272
and tightening to 17-19 f-Ibg [23-26 Nm).

AAwWaARNING

Both forks should display the same number of allgnmeant
lines. Forks that are not properly aligned may lead to &
loss of contral which could result In death or serious

Imjury.

6. Ses Figure 2-66. Position both forks with same number
alignment lines (4) visible and reflectors facing to the
eides. Do ned lighten.

10. Use LOCTITE 272 on upper fork clamp fasteners and
tighten to 17-19 fi-lbs (23-26 Nm).

11. Use LOCTITE 272 on lower fork clamp fasteners and
tightan to 13-15 H-ibg (18-20 Nmj.

12. Repeat torgue seguence in steps 10 and 11,

13. Inztall intake cover assembly. See 2.34 INTAKE COVER
ASSEMBLY.

14. Install handlabars. See 2. 27 HANDLEBARS.
15, See Flgure 2-68. Install cable straps.

a. Instal cable strap to the rght of ignition swilch
securing right hand switch and brake line wires to
uppar Tork clamp.

b. Install cable strap io the left of ignition ewitch Secur-
ing left hand switch and cluich cable wires 1o upper
fork clamp.
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ot H

Stem capnut

Stem pinch fastener

Upper fork clamp pinch fastener
Upper fork clamp

Head bearing

Stem

Lower fork clamp pinch fastener
Lower fork clamp

mNm e

Figure 2-65. Stuannnﬁ“lum Aszambily
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STEERING HEAD BEARINGS

2.18

REMOVAL

1. Place a scissor jack under [acking point and raise front
whesel off ground. For location of jacking point ses Figure
298

2. HAemove breke lever houging. See 2.10 FRONT BRAKE
MASTER CYLIMDER AND HAMD LEVER.

3. RAemowve front forks, lower fork clamp, brake and wheel
a& front-end assambly.

4, See Figure 2-60. Loosen sleering stem pinch fas-
tener (2) and upper and lower fork clamp pinch fas-
tenars (3, 7).

b. Brace whesl while removing steeding stem cap fas-
tener (1).
c.  Remove upper fork clamp (4) and front-end assem-

bly which includes front whesd, steering stemlower
Tork clarmp.

4, HBemove upper and lower sleering head bearings (3],

B Ses Figure 2-70. Locate motches inside steering
head stem bore (upper baaring removed for clarily).

b. Place a suitable ool in the notches of the sleering
slem bore and remove upper and lower stesring
oz DEsaFings.

Figure 2-70, Lower Steering Head Bearing Notches
{upper bearing remaved for clarity)

NOTE

Discard steering head bearings and repiace with new. Stear-
ing head bearings are nol reusanie.

INSTALLATION

NOTE

For easier insfallation of baaring, fubricale the outer bearimg
with emgine oif prior lo ingfaling into steering stem Dore.

1. See Figure 2-71. Inztell new upper and lower steering
head bearings into the steering stem using STEERING
HEAD BEARING RACE INSTALLER (Part No. HD-
39302). and the STEERING HEAD BEARING
INSTALLER (Part Mo, B-45521).

a. Ses Figurs 2-72. Place the upper bearing squarely
in lhe steering stem bore with e Inner rece lip
pointing sway from the steering head.

b Ses Figure 2-71. Insert the steering head bearing

inatallation iool e the upper bearing, with the
shoulder Into the bearing bore.

c. Insert the forcing screw from the steering head
bearing rece installer through the steering head

baanng nstalalion tood.
[ i
I
i S .y
s - = . .-""_'Q' LT
— AN A )N
P e g ) - A
i PYEAR L bt e
A AR AR
- =T f 7

ring Head Bearlng Race | -

Steering Head Bearing Installer
(Part No. B-45521)

Flgure 2-71. Steering Head Bearlngs Installation Tools

Figure 2-72. Steering Head Bearing Lip
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2. See Flgure 2-73. Zparingly apply Extrems Pressure
Lubrican (J-23344-4) o the: Throads of e forcing screw
{1} from the Steerng Head Bsaring Race Installer {HD-
38302), to profong sarvice e and ensure emooth opera-
fion. Imser the lorcing screw (1) through the Sleeding

ad Bearing Installation Tool (B-45521) (2.

NOTE

For ease of sfesring head bearing Instaaiion, hbricate the
outside of the steering head bearings.

3. See Figure 73. Place the lower bearing (3) onto the forc-
ing scraw (1), with the inner race lip pointing away from
the steering head.

4. Place the Sieering Head Besrng Insiallation Tool (B-
45621) (2) onto the forcing screww, wilh the shoulder o
the bearing baore.

5. Instzll the bearing (4), washer (5) and nut (&) from the
Slearing Head Bearing Race Installer (HD-39302) onlo
the forcimg screw (1), »

6. Tighten the mut (6) by hand. unil both beerings are
gtarted into the bores in the steering head.

" Forclng screw
Sleering Head Bearing Installation Tool [B-45521)
Lovwer baaring
Bearing
Washer

ol o o S

Nut

Figure 2-73. Lower Bearing

¥. Bas Figure 2-74. Hold the forcing ecrew whils tightening
the nut to deaw the bearings into the stearing head. Con-
tinue tightening wntl both bearings are fully seated.

8 Vigually check to make sure the bearings are completely
saated agamst the shoulders in the stesring head.
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Figure 2-74, Install Bearings

3. Install forks, front whesl, and lower fork clamp/stesring
stem a5 an assembly,

10, Install upper fork clamp.
11. Tighten stegring stem cap o J8-42 M-Ibs (52-57 Mm).

12, Usa LOCTITE 272 on sieering stem pinch fastensr and
. tightan to 17-10 fi-lbs (23-26 Mm).



SWINGARM AND BRACE

2.19

GENERAL

The swingarm also serves as the oil tank on the Buell XB3R.
For infarmalion an the awingarm function as the ol tank, see
3.8 LUBRICATION SYSTEM.

The swingarm features & removable brace on the right side to
allow drive belt replacement. Sealed bearings aliminale the
mieed for preload adjustment.

REMOVAL

Brace

CAUTION

%
Bafore removing awingarm brace, always relieve belt ten-
gion first. Removing swingarm brace without releasing
tenszlon will cause swingarm brace damage.

1. Remowve righl side rider footpeg mount. See 2.29 FOOT-
PEG, HEEL GUARD AMD MOLIMNT.

2. Hemowve right side passengar maunt. See 2.29
FOOTPEG, HEEL GUARD AND MOUNT.

See Figure 2-T6. Loosen rear axle pinch fastenar (2],

Locsen rear axle (1) approximately 15 rotations o allow
partial tension o be removed from rear drive syslem.

5. See Figure 2-75. Remove upper bell guard (1) by remoy-
ing fastansrs (2).

BAETEE:

NOTE
The upper belt guard iz attached fo the swingarm brace and
cen not be removed frorm whicle at this fima.

& Ses Figure 2-78. Remove swingarm brace mounting fas-
teners (12) and swingarm bracs (13}

7. Sese Figure 2-75. Remaove belt guard spacer (3).
Bemowe swingarm brace.

1. Upper belt guard
2. Upper belt guard fasteners
3. Belt guard spacer

Figura 2-75. Belt Guard Assembly
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Swingarm

AAWARNING

To protect against accidental start-up of wehicle and pos-
glble personal njury, disconnect the negative batbery
cable before proceeding. Inadequate safety precautions
could cause a battery explasion, which could result in
death or serious injury.

1. Disconnect battery by unthreading tastemers nemoving
negative cabbe (Dlack) from baltery first. See 1.4 BAT-
TERY MAINTEMAMCE.

2. See Flgure 2-T8, Remove of drain plug (3) and drain ol
from =swingarm. See Draining Oil in 1.5 ENGIME LUBRI-
CATHOM SYSTEM.

3. Remowe rear wheel. See 2.6 REAR WHEEL,

4. Remowe three ol lines from swingarm fitings. See 3.9
OIL HOSE ROUTIMNG AND OIL RESERVOIR,

%
5. Remove p-clamp and washer that secures mear brake
line b swingarcmm,

6. See Figure 2-85, Remows lower shock absorber mount-
ing fastensr {3} and =spacer from shock absorber amd

swingarm,
7. Ees Figure 2-78. Loossn pivot shaft pinch fastener (7).

B, Hemowve pivot shaft (10) with a specisl 78 in. hex ool
bocated im tool kit

DISASSEMBLY

Caretully mark all bearing components as they are
removed so thet they may be returned to thelr original
locations. Do not intermix bearing components.

Brace

Remowve upper belt guard assembly. See 232 BELT
GUARDS.

Swingarm
1.  Se Figure 2-77. Remove oil line filings from swingarm.
See Table 2-12.

2. Ges Figurs 2-78. Remowve swingarm bearings (5, 9)
using slide hammes (SMAP-OM Part Mo, CH2TS or
equivalent) and 34 in. bearing remover and Spacer.

3. Remove shook mount bushings (3) and sleeve.
4, Remowa rear fender. Ses 2.31 FEMDERS.

NOTE

See Figure 2-78. Remove swingammn bearings (5, 3} only if
rapacement s meguired. The compiete besnng asseambliy
st be replaced as g unit when replacement is necassane
Dy maf it Dearing componens.
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1. Axle

| 2. Pinch bolt fastener

Flgure 2-76, Rear Wheel Mounting, Right Side

Flgure 2-77. Oil Line Fittings



CLEANING AND INSPECTION

AAWARNING

~ll:,-‘u:urr||:u"ezi.m||:| air can pierce the skin and cause Imjury.

Mever use your hand bo check for leaks or to determine

alr flow rates. Wear safety glasses to shield your eyes

from flying dirt and debriz. Fallure to comply could result

In death or sericus injury.

1, Thoroughly clean all components in sohent. Blow dry
with comprassed air

2. Carefully inspect all bearinyg components for wesar andfor
corrosion, Heplace complete bearing asssmbly if any
component s damaged,

3. Check hat swingarm i not bent or twisted. Replace i
damaged.

ASSEMBLY

Brace

See Figure 2-75, Install upper belt guard (1) onto Swingamm
brace. Ses 232 BELT GUARDS.

Swingarm
1. See Figure 2-78. Inatall new shock mound bushings (3)
and skeeva (4).

2. Install mew bearings (5, 9) and spacer (4) wilh BEARIMNG
IMSTALLER (Parl Moo HDS4DED) by lightly seating
SpACET.

NOTE

Swingarm bearings showkd be replaced az 8 unit. Do nol
infermix components. Mark all components g0 they may be
correchy instaied.

3. See Figure 2-77. Install ol line fitings on swingsrrm,
Tighten to 28-31 ftdbs (39-42 Nm). See 3.9 QIL HOSE
ROUTING AND OIL RESERVOHR.

4. Ses Figure 2-TB. Inslall drain plug (9). Tighten io 28-
31 fi-lbs (39-42 Mm).

INSTALLATION

Swingarm

1. See Figura 2-78. Align swingarm (1) in pivot of engine
crankcase (B).

2 Install pivot shaft (10) with a special 7/8 in. hex iool
located i tool kit, AMTI-SIEZE and tighten fo 24-26 f-iha
[32-35 Nm).

3. Tighten pivot shaft pinch fastener [7) to 17-19 fi-lbs (23~
26 Nm).

4. See Figurs 2-85. Install kwer shock absorber mounting
fastener () and spacer from shock absorber and swing-
arm and tighten to 17-19 fi-lbs [(23-26 KWm).

8. Install p-clamp and washer that secures rear brake line
to swingarm and fighten to 36-60 in-Ibs (3-7 Wm).

6. Install three gil Enes from swingarm fittings. See 3.9 QIL
HOSE ROUTIMG AMD OIL RESERVOIR

7. Inskal rear whesl. See 2.8 REAR WHEEL.

NOTE

instaling the rear whea! will inciude nstalabon of the boll
drive system. Soe 1.9 DRIVE BELT SYSTEM.

& Fill motoroycle with recommended oil. Ses 1.5 EMGINE
LUBRICATION 5YSTEM.

Always connect the positive battery cable first. If the pos-
Itive cable should contact ground with the negative cable
installed, the resulting sparks may cause a battery explo-
slon which could result in death or serious injury.

9. Install battery by fthreading positve cable (red) into
threaded hole first tightening to 72-596 in-lbs (B-11 Mm),
Seo 1.4 BATTERY MAINTEMANCE.

AwWaRNING

After completing repairs or bleeding the system, always
tesl motorcycle brakes st low speed.  brakes are not
operating properly or braking effliclency ls poor, testing
at high speeds could result in death or serious injury.

Brace

1. Ses Fgure 2-75. Position upper belt guard (1) and
spacer (3).

2. See Figurs 2-T8, Instal swingarm brace (13} with ewing-
arm brace mounting festensars (12) loosaly. Do nod
tighten.

3. See Figure 2-75, Tighlen upper belt guard (2) fastenera
o 12-36 In-lbe (1-4 Nm).

4. Ses Figure 2-78. Tighlen swingarm brace fastenars (12)
o 25-27 f-bg (34-37 Mmj.

5. 5o Figure 2-78. Tighten rear axle (1) to 48-52 fi-lbs [B5-
70 Bmy).

&. Tighten rear axle pinch kstener (2) to 40-45 ft-lbe (54-
&1 Nm).

7. Install right side passenger footpag mount tightening fas-
tenars to 15-18 M- (20-24 Nm). See 229 FOOTPEG,
HEEL GLIARD AND MOUMNT.

8. Install right side rider footpeg mount lighlening tastensans

fo 108-132 In-lba (12-15 Nm). Ses 229 FOOTPEG,
HEEL GLIARD AMND MOUMNT.

g, Install heel guard. See 228 FOOTPEG, HEEL GUARD
AND NOUNT.

10. Remowve rear whesl support stand.

Final Swingarm Inspection

1. Check oil level after starting motarcycle and allowing it to
reach operating lamparatung,

2. Check rear brake operation.
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T 1

; 10 :
1. Swingarm 8. Oil drain plug

2. Dipstick 9. Swingarm bearing

3. Swingarm bushings 10. Plvwot shaft

4. Swingarm spacers 11. Balt guard spacer

5. Swingarm bearing 12. Swingarm brace fasteners
| 8. Engine crankcass 13. Swingarm brace
| T. Pivot shaft pinch festenar 14. Rear axle pinch fastener

Flgure 2-78. Swingarm Assembly
Table 2-12. Qil line Fittings
FITTINGS HEX SIZE HEX SIZE
(FUNCTION) (SWINGARM) {HOSE)

Right'Semall [Ment) 58" il

CanterLarga (Supply) 1318 58"

LeftMedium {Returm) A" 12"
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FRONT AND REAR ISOLATORS

2.20

. FRONT ISOLATOR

Removal

CAUTION

Avold cross-threading front isolator bolt or insert. Keep
welght of motorcycle off front isolator by alternately
loosening front isolator bolt and ralaing acissor jack 1o
support engine.

1. Place s scissor jack under jacking point for supporting
engine onky, For location of jacking point see Figure 2-38,

2. See Figure 2-79, Remove clutch cable p-clamp.

Flgure 2-79. Clutch Cable P-clamp

See Figure 2-80. Remove front isolator bolt (8.
Remove front izolator mount fasteners (5).
Remove front isolator brackst (4).

Aemove upper snubber festenar (2) and remove upper
snuibbar (1).

@ o koo

Installation

1. Ses Figure 2-20. Install upper snubber (1) tightening
snubber fastener (2) to 12-38 In-lba {1-4 Mm).

2. See Figure 2-81. Lubricate front izolator bolt with ANTI-
EEIZE and loosely install.

3. Bee Figurs 2-80. Uss LOCTITE 272 on front isolator
bracket (4) and ingtall. Tightaning fastensr (5) o 48-51 #t-
s (56-69 Mm).

CAUTION

Avoid cross-threading front Isolator bolt or insert. Keep
welght of motorcycle off front isolator by alternately
tightening front Isolator bolt and ralsing scissor jack to

support engine,
4, Tighten front isolator bolt [8) 1o 43-51 fi-Ibs [(G6-69 Nm).

5. See Figure 2-79. Install clutch cable p-clamp. Tighten
tagtener to 12-36 In-lba (1-4 Nm).

NOTE

Sea Figure 2-20. If the threaded inser] (3} is damaged and
neads fo be replaced, instal new insert with LOCTITE 272
and tighten to 49-51 Fi-Lbs (66.4-68.7 N,

=4
-__\---\_\_I"i-_—-.'.-.:.f-.-}

1 —

\ ¥

A
gl

Upper anubber

Upper snubber fastener

Insert

Front isolator bracket

Front lsolator bracket fastener to engine
Front isolator balt

i b g B2

Flgure 2-80. Front lsolator

S0

/

Figure 2-81. Lubrication Points on Front Isolator Bolt

REAR ISOLATOR

NOTE
It ia necassary fo remowve enging 10 SCCESE Mar SolEhor,

See 34 STRIPEING MOTORCYCLE FOR ENGIME SER-
VICE to access the rear isolstor.

2003 Buell XB9A: Chassls 2-53



FRAME

REMOVAL

1.

Remove fusl from frame. See DRAIMING FUEL TANK in
4.38 FUEL PUMP.

Raltate engine, See 3.3 ENGINE ROTATION FOR SER-
VICE.

Remove exhaust hesder, See 2,28 EXHALST SYSTEM,
Remaove tail frame. See 2.36 TAIL FRAME AND BODY
WORK.

Remove rear shock, See 222 REAR SHOCK
ABSOREBER.

6. Remowve upper and lower fork clamps, See 217 FORK
CLAMPS, UPPER AMD LOWER.

7. [Remowe main wire hamess, See 7.23 MAIN WIRE HAR-
MESS.

8, Remove rear solator fasiensr. Sese 2.20 FRONT AND
REAR ISOLATORS.

9. LIt aned remciag Traumme (roem the mcdomsyclae,

INSTALLATION

1. Place frame gver the mofonoychs,

2. Imestall rear isclator fastenss. Sese 220 FRONT AND
AEAR ISOLATORE.

3. Inatall maln wire hamess, See 7.23 MAIN WIRE HAR-
NESSE.

4, Install upper and lower Tork clamps. Sea 217 FORK
CLAMPS, UPPER AMD LOWER.

5.  Install rear shock. Ses 2 22 REAR SHOCK ABSORBER.

&. Install tzil frame. Ses 2.38 TAIL FRAME AND BO0OY
WORK.

7. Install exhaust header. See 228 EXHAUST SYSTEM.

8. Rotale engine. Sea 3.3 ENGIME ROTATION FOR 5ER-

VICE.
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REAR SHOCK ABSORBER

2.22

GENERAL

The rear suspension is controlled by the shock absorber. The
XB9A shock allvws adjustment of rear compression and
rebound damping and sgefing preoad.

The mast important rear shock adjustment is the preload sst-
tiny. Before making any damping adjustments, sel the proper
prefoed. See 1.11 SUSPENSION DAMPING ADJUST-
MEMNTS.

NOTE
The redr sfock absarber cantaing no user serviceabls parls.

REMOVAL

1. Aemowve ssal. S&EF.EE SEAT,

AAWARNING

Always disconnect the negative battery cable first. If the
positive cable should contact ground with the negative
cable Installed, the resulting sparks may cause a battery
explosion which could result In death or serlous injury.

2 Disconnecd and remove battery. See 1.4 BATTERY
MAINTEMAMCE.

3. Remove teil body work. See 236 TAIL FRAME AND
BODY WORK. .

4. Place 8 scissor jack under jacking point and raise rear
wieel off grownd. For location of jecking point see Figure
2-98.

5. See Flgure 2-85. Remove upper shock (5) and kower

shock mount Tasteners (6 and 9) and lower shock mouwnt

shaeve (H).

FRemove rear shock reservoir clamp (2).

See Figure 2-84, Cul cable strap.

Feed rear shock resarenir through bail ssciion.

Remove rear shock.

a.  Rams molorcycke up approximately 2 more inches
{51 mm].

b, Aemowve shock through the top of the lail section
{opening undernaalh rider seat).

D@ - o@

" INSTALLATION

1. See Figure 2-35. Inslall upper shock mount and tighten
lastener (5) to 49-51 f-lbs (66-60 Nm).

2. Inatall lower shock mownt with Tasteners (6, 9) and bower
shock mount sleeve (B) and fighten to 1517 fi-bs (20.3-
23 Mmj.

3. Fesd rear shock resenaoir through tail section. 001 HOSE
AMND WIRE ROUTIMNG for cormect rowuling.

8. Loosely mstall resarir in clamp,

b. See Figurs 2-83. Temporarily place upper body work
onbo 1ail section and adjest resersoir placameant o

dlal allgns with bodysork.

¢ Tighten clamp on reservoir to $5-120 in-lbs
(11-14 Nmij.
4, Ses Figure 2-84, Add cable strap.
NOTE
Viarify compression dial is facing up. Soee Fgure 2-85.

5. Instell upper body work. Ses 236 TAIL FRAME AND
BODY WORK,

HAWARNING

Always connect the pogitive battery cable first. If the pos-
ltive cable should contact ground with the negative cable
installed, the resulting sparks may cause a bettery explo-
gion which could result in death or serious Injury.

8. Instell batiery by thresding positve cable (red) inlo
thraaded hole first tightening 1o 72-96 In-lbg (8-11 Nm).
See 1.4 BATTERY MAINTEMAMCE.

7. Install seat. See 2,38 SEAT.

1. Adjuster acrew
2. Adjuster screw allgnment hole

Figure 2-83. Adjuster Scréw Allgnment

Flgure 3-84_ Cable Strap
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Shock remote reservoir clamp fastener 7. Lower shock mount

Shock remote reservolr clamp 8. Lower shock mount sleava

Shock remote reservoir 9. Lower shock mount fastener and washer
Shock reservoir body 10. Shock spring retainer kit

Upper ehock mount festenar 11. Rear shock $pring

Lower shock mount nut and washer

Figure 2-85. Rear Shock Absorber Assembly
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THROTTLE CONTROL

\REMOVAL/DISASSEMBLY

1. See Figure 2-86. Loosen cable adjuster lock (thick disc)
(3} on sach cable

2 Turn adjusters (thin disc) (3} in dErecton which will
shorten cable hougings o minimum kength.

3, Remove fasteners (1) on right switch housing and sepa-
rate housing from handlebar.

4. Ses Figure 2-87. Remove cables (2, 3) Irom notches in
fromt howsing (4).

Femove farrules [B) from throtte (7).
Fiemaove airbox cover and baseplate. See 4.43 AIRBOX.
Disconnect cables from throttle body manifold to remove.

m =~

Cul cable straps and remove cabhes.

CLEANING AND INSPECTION

Awarnine

Compressed air can plerce the skin and cause Injury.
Mever use your hand to check for leaks or to determine
gir flow ratés, Wear safety glasses to shleld your eyes
tram flying dirt and debris. Fallure to comply could result
in death or sarious Injury.

Clean all parts except cables in a non-flammable cleaning
solvent. Blow dry with compressed air. Replace cables if
frayed, kinked or bent.

ASSEMBLY/INSTALLATION

1. PRouils cabde as shown in 001 HOSE AMD WIRE ROUT-
ING.

2. Add cable straps ag shown in the throttle cable routing in
0.1 HOSE AND WIRE ROUTING

5. Install theotile grip and position ferrules (B) info cable
wieel (7).

Insert idle control inko front switch housing.
Slide switch housing over throtle.

Insert throftle cabls into fronk switch housing.

= motm g

See Figure 2-B6. Attach rear switch housing and position
heowsings on right handlebar by engaging locating pin on
front housing with hole in handlebar, Aftach housings
with bao festeners, installing longer fastener on Dofhom.
Tighten to 25-33 in-lbg [3-4 Nm).

& Adjusl cables. See 1.16 THROTTLE CABLE AND IDLE
SPEED ADJUSTMENT.

g, Install zirbox assambly. See 4.43 AIRBOX,

Right gwitch housing fasbeners
Adjusters

Cable adjuster lock

Throttle control cable

ldie control cable

Lt ol

Figure 2-86. Throttle Conirol Cables

i ]

|'r-.-u;‘| o}
I"\.E.-"I l‘-E-"'
Screw (short, top)
ldie contral cabla
Throttle contred cable with molded end
Front housing
Screw (long, bottom)
Ferrules
Cable whaal
Rear housing
Locatineg pin

BE @I aER

Figure 2-87. Cable Connections
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LEVER

CLUTCH HAND

REMOVAL/DISASSEMBLY

NOTE
For cluwlch adiustrent, see 1.8 CLUTCH.
1. See Figure 2-39. Remove p-clamp from front isoletor.

2. See Figure 2-88. Slide clutch cable adjuster boot (8) up
o accoss clulch adjustar (7).

3. Lopesn cluich adjuster (7) to release tension from hand
leser [4),

Blermove clulch cabde berrube (3) Irom hand ever [4).
Rermove and lever pinch bolt (3).

Rermowd fand lensas (4) from hand lewer clamp (2],
Reamove safety interlock switch (5).

8. Remove hand lewer, clamp fastener (1) and spin
clamg (2) 10 access salely interiock swilch (5).

b, Desconmecd salely inlerock switch conmecion (5) and
ramove switch fastenar (6) and switch (5).

NOTE
The irdfvichual perls of the ciulch swilch are mol senncoaiie.
Replace switch upon faiiune.
8. See Figure 2-80. Cut cabls strep from left upper fork
clamp.
8. Remowve left clip-on. See 2 .27 HANDLEBARS.

10. Remowve clutch aszembly from clip-on.

-

Moo

ASSEMBLY/INSTALLATION

1. Sses Figure 2-88. Shida hand lever cluich clamp (2) ower
left clip-on. Loosely tighten hand lever pinch fastener and

il (3],

2. Instal lsf clip-on. Ses 227 HANDLEBARS.

3. Conmect safety interlock connector and switch (5).

4. Inztall safety interlock switch (3) with fastener (&) tighten-
ing b 710 in-li$ (0.8-1.0 Mm).

NOTE
Apply smal amount of LOCTITE ANTISSEIZE LUBRICANT 1o
boit (3.
5. Install chutch hand lever (4) In hand lever clamp (2) and

tight=n hand lever pinch fastener (3) to 38-48 in-lbs (4-
5 Mm).

B. Position hand lever (4) to rider preference and tighten
hand lever clamp pivot fastaner (1) fo 36-60 in-lbs (4-
T Mm).

7. Connect clutch cable farruls (3) o hand lewar clamp (2).

B See Figure 2-00. Install cable atrap holding ssfety inter-
ook switch and lsft switch housing on left upper fork. Do
mat over tighten cable strap.

9, I mot yel pesormed, route clutch cable i primary cover,
.1 HOSE AND WIRE ROUTING for clutch cable rouwt-
ing.

10. With clutch cable lowsr seclion connectsd to primary
cover, adjust clutch, See 1.8 CLUTCH.
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Hand lever clamp pinch fastener
Hand lever clamp

Hand lever pinch fastenar and mut
Cluleh hand lever

Safety interlock connector and switch
Safety interlock switch fastener
Clutch ad|uster

Clutch cable adjuster boot |
Clutch cable ferrule |

Flgure 2-88. Clutch Hand Control Assembly

Figure 2-84. Clutch Cable P-clamp

Figure 2-80. Cable Straps On Upper Fork Clamp



HEADLIGHT SUPPORT BRACKET 2.25

+\REMOVAL

1. Pamove seal. See 238 SEAT.

AwWaRNING ;
1
1

To protect against accidental start-up of vehicle and pos-
sible personal Injury, disconnect the negative battery
cable before proceeding. Inadequate safety precautions
could cause a battery explosion, which could result in
desath or serious injury.

2. Disconnect betery by unthreading tastensr removing
megalive cable (back) from battery firsl. See 1.4 BAT-
TERY MAINTEMAMGCE.

1. Flasher

3. Remove fronl lairing. See 2.37 FRONT FAIRING, WIND- 2. Bank angle sensor
SHIELD, AND MIRRORS. 3. Elecironic contrel module
4. See Figure 2-81. Disconnect flasher (1) and bank angle
sensor {). Aemove electronic contral module fasteners Figure 2-91. Headlight Support Bracket

3.

5.  Ses Figure 2-93. Rotate headlamg support bracket.
g. Loosen headlamp phot fasteners (1).
b. Rolale headlight bracket (2) down.

6. See Flgure 2-82_ Disconnect headlight connection.

Dizconnect and romove electronic control module. See
429 ELECTROMIC CONTROL MODLULE.

8. See Figure 2-93. Remove headiight support Dracket (2).

Figure 2-92. Headlight Connector
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DISASSEMBLY

1
2
3
4
5.
]
T
8
4

10

Zee Figure 2-31. Remove bank angle gensoar (2).
Aémaove flasher (1),

S=e Figure 2-83. Ramove black rubber cover (4] from
rear of headlights.

Digconnect black connector from headiights.

Dizconnect headlighl bulb [8) connector (whils) from
wire harmess.

Farnove headlights (5, 7) from headlight support brackel
(2) by removing headlight fastensrs (6).

Remove headlights (5, 7.

. Headlight pivot fastenars

. Headlight support bracket

. Electronic control module fasteners
. Black rubber cowver

Low beam headlight

. High beam headlight

Headlight fastener
Headllght bulb
Bank angle sensaor

. Bank engle sensor fastener

ASSEMBLY

1.

See Figure 2-93. Aign headlighls (3, 7) inko headlight
support brackst (2). Tightan headlight fastensrs (6) to 20-
25 In lbs (2.3-2.8 Nm).

Connect headlight bulb (B) connector (white) Into wire-
haarness,

Connect black headlight connector.
Inslall biack rubber cover (4),

See Flgure 2-91. Install bank angle ensor connector
cass (2). Tighten to 12-36 In-lbs {1-4 Nm).

Irestall Basher (1) and tighten to 30-40 in-lbs (3-5 Nm).

2-50

Figure 2-93. Headlight Support Bracket Assembly
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INSTALLATION

1.

b1
L1

See Figure 2-04. Position headlight pivol Tasteners into
groove of the headight support bracket, flat side of nut
lined up with groowe.

Figure 2-84. Headlamp Plvot Groove

See Figure 2-93, Inatall headlight pivot fasteners (1) but
do mot tightan.

Connect electronic control moduwle. Ses 4,29 ELEC-
THONIC CONTROL MODULE.

See Figurs 2-82. Attach headiight connector to headiight
support bracket.

Connect headlight connecilons. See 7.11 HEADLIGHT.
See Figure 2-83. Rotate headiight support bracket up (2)
and tighten pivot fastenara (1) to 72-96 in-lbs (8-11 Nmj.
See Figure 2-01. Install alectric control module.

a. Figure 2-93. Align electronic control module and

headlight support bracket with Rirfing suppor
brackst.

bk, Tighten electronic control module fasteners (3} fo
72-56 in-lbs (8-11 Nm).

%ee Flgure 2-01. Connect flasher (1) and bank angle

aansor (2]

Install front fairing. See 2.37 FRONT FAIRING, WIND-
SHIELD, AND MIRRORS.

AAWARNING

Always connect the positive battery cable first. if the pos-
itive cable should contact ground with the negative cable
ingtalled, the resulting sparks may cause s battery explo-
sion which could regult In death or serious injury.

10.

11.

Install baftery by threadng posiive ceble [red) into
threaged haole first tightening to 72-96 in-lbs (8-11 Nm).
Sea 1.4 BATTERY MAINTEMANCE.

Inztall geat. Ses 2.38 SEAT.
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FAIRING SUPPORT BRACKET

2.26

REMOVAL

1. Remove seat. See 2,38 SEAT.

AL WARMING

To probect against accidentsl atart-up of vehlcle and pos-
sible personal injury, dizconnect the negative battery
cable before proceeding. Inadequate sefety precautions
could cause a battery explesion, which could result in
death or sericus injury.

2. Disconnect battery by unthreading fastencr removing
negative cable (Dlack) from battery first. See 1.4 BAT-
TERY MAINTEMANCE.

3. Remove front fairing. Seq 2,37 FRONT FAIRING, WIND-
SHIELD, AND MIRRORE.

4. Hemowve headlight support brackset Ses 225 HEAD-
LIGHT SUPPORT BRACKET,

5. Remove luse biock (1) and relay block (4) and p-clamp.
Sea T.22 MAIN FUSE AND FUSES.

€. Digconnect and remove horn (5). See 7.20 HORN.

7. Disconnect and remove Instrument cluster (2, 3). Ses
7.7 INSTRUMENT MODLULE.

8. See Figure 2-35, Remove fairing support bracket fasten-
&rs and washers (4), p-clamp (¥) o remove falning sup-
port brackst (5).
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INSTALLATION

1. Route the wire hamess, See D1 HOSE AND WIRE
ROUTING for wire harmess roufing.

2. Ses Figure 2-93. Install fziring support brackel with fas-
teners and washers (4). Tightening to 16-18 ft-lbe (22-
26 Nmj.

3. Install p-clamp (7} with p-clamp RBstensrs and washers
{B).

4, Comnecl instrument clustar connector and install Instry-
meant cluster. Tightening to 36-48 In-lbg (4-5 Nm). Sea
7A7 INSTAUMENT MODULE.

5. Install hom and tighten fasteners to 72-96 in-lbs
(8-10 Nm). See 7.20 HORM.

B. Install fuze block, relay and p-clamp Gghtening fastenars
by 72-36 in=lbs (8-11 Nm). See 722 MAIN FUSE AND
FUSES.

7. Install loesr headliight support brecket. See 225 HEAD-
LIGHT SUPPORT BRACKET.

8, Install fronl fairing. See 237 FRONT FAIRING, WIND-
SHIELD, AND MIRRORS.

AAWARNING

Always connect the positive battery cabile first. If the pos-
ithve cable should contact ground with the negative cable
Ingtalled, the resulting sparks mey cause & battery explo-
sion which could result In death or $erious injury.

8. Instzll battery Dy lhreading positive cable (red) into
threeded hole firat tightendng 1o 72-96 in-lbs (3-11 Nm).
See 1.4 BATTERY MAINTEMAMCE.

10. Install seat See 238 SEAT.




SRl S

Jam mut

Washer

Rubilbser grommet

Fairing support bracket fasteners and washers
Fairing support bracket

Instrument cluster

P-clamp

PF-clamp fastener and washers

Figure 2-85. Fairing Support Bracket Assembly
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HANDLEBARS

GENERAL

2.27

INSTALLATION

XBAR handlabars use a clip-on assembly and ane not adjuest-
abde.

REMOVAL

Right Clip-on

1.

4,

Ramove righl switchgear housing. See 7.15 HANDLE-
BAR SWITCHES.

Remaove front brake master cylinder and grip. See 210
FROMT EBRAKE MASTER CYLIMDER AND HAMD
LEVER.

See Figure 2-87. Remove night clip-on assembly.

8. Partially lopsan d'rp—Eln mounting fastensr (5).

o Using & rubber mallet, tap the partlally loozened fas-
tanar [5) bo push the dip-on (3) from the upper rght
fork clamp (4). Aepeat thia procedurs until fastensr
and clip-on has been remowed from fork clamp (4).

Remove clip-on endcap (1),

Left Clip-on

1.

2,

Remove left switchgear houwsing. Ses 7.15 HANMDLEBAR

SWITCHES.

Sea Figure 2-96, Remove clip-on assembly.

a. See Figure 2497 Periially loosen clip-on mounting
fastanar (5).

b Lising a rubber mallel, tap the partially inosened fas-
tener (5) to push the clip-on (3} from the upper laft
fork clamp (4). Repest this procedure until fzstenar
(5) and clip-on (3) has been removed from fork
clamp (4).

Remove clulch lever assembly, See 224 CLUTCH

HAMD LEVER.

Remove clip-on endeap (1)
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Right Clip-on

1. Insiall right switch gear housing.

2 Insfall front brake master cylinder. Tightsn but do not
borgue.

3. Install right clig-on into right fork clamp using LOGTITE
272 and tighten fastensr (5) to 24-26 ft-lbs (33-35 Nm).

4. Install throitle and grip onto right clip-on. Ses 223
THROTTLE CONTROL,

b,  Install andeap ondo right clip-on.

6. See Flgure 2-35. Position brake hand kever 1o Ader pret-
arences and tighten fastener (5) o 80-80in-lbs (3-
10 Nm). See 2,10 FRONT BRAKE MASTER CYLINDER
AND HAMD LEVER.

Laft Clip-on

1. Inztall chutch hand lever assembly onto cip-on. Tighten
but do not fongue.

2. Install |eft switchgear housing. Ses 7.15 HAMDLEBAR
SWITCHES.

3. See Flgure 2-97. Install grip (2) and endcap (1).

4. Install left clip-on into upper fork clamp (4) and waing
LOCTITE 272, tighten fastaner (5) to 24-26 fi-lbs (33-
35 Mm),

5. Bee Figure 2-88, Posilion clutch hand levar 1o rider praf-
grences and tightsn fastener (1) to 36-60 In-lbs [4-
7 Nm). See 2.24 CLUTCH HAND LEVER,

Figure 2-96, Handlebar Clip-on Mounting Fasteners
{rlght ellp-on shown)



Endcap

Hand grip
Clip-on

Upper fork clamp

LR RS

Clip-on fastener

Figure 2-97. Handlebar Clip-on Assembly (left clip-on shown)
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EXHAUST SYSTEM

2.28

REMOVAL/DISASSEMBLY

Muffler

1.
2

3

Remowe chin falring. See 2,53 CHIN FAIRIMG.

Remowe fromt aprocket cower. See 2.30 SPROCKET
COVER.

Remaove idler pulley. See DRIVE BELT REMOVAL in 1.9
CRIVE BELT SYSTEM.

See Figure 2-98. Loosen front mufiler strap mount fes-
temer (7) but do not remove,

Remove front and rear muffler straps.

Front: Remowe front muiffler strap festensr (5). Front
sirap will nol be removead.

Rear; Allernately loosep rear sirap fastensrs (1) and
remove straps (2).

S=a Figure 2-84. Loosen Torca clamp (1) and remove
muffler.

NOTE

The muffier may be removed for replacemant without remaov-
ing the exhaust haader.

Front Muffler Mounting Block/Strap

1.

Remove muffler. See Muffler In this section.

See Figure 2-38, Remove front muffler mounting block
fastenar (7).

Ramove sirap (4) from front muffler mounting block (8).

Remove front mounting block bushings (8) by punching
oul with suitable tool.

Rear Muffler Mounting Block

1.
2,

3

4.

5.

Remove muffler. See Muffier in this saction.

Drain oil. 528 Draming Qil in 1.5 ENGIMNE LUBRICA-
TION SYSTEM,

Reamove oi lines from awingarm. See 3.9 OIL HOSE
ROUTING AND QIL RESERVCNR,

Ses Figure 2-898. Remowe rear muffler mounting block
fasteners (10).

Slide odl ines from rear madfiler block, and remove mear
mutlher slrap mount block (9).

Exhaust Header

1.

Fiotate engine down. See 3.3 ENGINE ROTATION FOR
SERVICE,

Remove oxygen sensor. See 4,32 OXYGEM SENSOR.

See Figure 2-80. Remove exhaust header (2) by remow-
Ing rounting tstenars (3).

Ramove exhausat ring (4], retaining ring (5) and port gas-
ket [B)-

e

*Jacking point symbol shown
on both sides of myffier,

Rear muffler sirap fastenar
Rear muffler sirap

Muffler

Front muffler strap

Front muffler strap fastenar

mNm

=i Lk

a.

DO Fadn

bl
Front muffier strap maunt
Frant muffler strap mount fastener
Front muffier strap mount bushings
Rear muffler strap mount block
Rear muffler atrap mount fastensrs

Flgure 2-88 Muffler Assembly
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ASSEMBLY/INSTALLATION

Exhaust Header
HBI'. Sea Figure 2-99, Install exhaust ring (4}, retaining ring
(5) and new port gasket (8).
2. Install exhaust header (2}, Tighten mounting fasteners
{3) o 72-96 in-lbs (811 Nm).
NOTE
Tighten header nute gradually, aiternaling betwaen siuos fo
imsure that exhaus! fings are Mush with engine.
3. Install cxygen sensor. See 4,32 OXYGEM SEMSOR.

4, PRolate engine up. See 3.3 ENGINE ROTATION FOR
SERVICE.

Rear Muffler Mounting Block
1, See Flgure 2-98. Shde rear muffler mouwnling block [9)
ower ail lines. .

2. Install rear muffier mounting block festeners (100 and
tighten to 32-36 fi-lbs (43-48 Nm).

3. Install oil lines to awingarm. Sese 3.9 CIL HOSE ROUT-
ING AND DIL RESERVOIR.

4, Fill swingarmvod tank with 2.5 quarls (3.3 Fers) oil. See
Draining Dil in 1.5 ENGINE LUBRICATION SYSTEM.

5, Install mutfier. See Muifler in this saction.

Front Muffler Mounting Block

1. See Figure 2-38. Install front mownling block bushings
{8).

2, Ingtall strap on front muffier mownting biock (4]

3. Install front muffler mounting bock fagtener (7] loosshy.
Do nat thghten.

4, Inslall mufter. See Muffler in this section.

Muffler and Straps

NOTE
Torca muffier clamps have eiminaled the need for aiicons or
gvaphite tape during assembiy. To enaure sealing integrity of
muffler clamps and prevent e possiblity of lsakags, Busll
recommends that muffier clamp assemblies be tiscarded and
replaced each Kme they are removed.

1. Install muffler and new Torca clamp anto header.

. NOTE
I nevessary, wse 8 fber hammar fio §f muffier o header.

2. See Flgure 2-98. Locsely install front and rear muffler
straps (2, 4).

HAAWARMING

Muffler strape must be tightened in steps to keep from
ovar tightening or mutiier will be crushed.

3. Tighten front strap fastener and atternately tighten rear
mutfler strap fasteners evenly till fastenars are ightened
T
Front: 108-120 in-lbs (12-14 Nm).

Rear: 48-60 in-lba [5-7 Mm).

bl

LR

Sea Figure 2-88. Tighten front muffier mownting bhock
fastenser (7) to 22-25 ft-lbs (30-34 Nm).

S Figure 2-99. Tighten the Torca clamp (1) o 40-45 fi-
Ibs [54-61 Mrn).

Install idler pulley. See DRIVE BELT REMOVAL in 1.9
DRIVE BELT SYSTEM.

Install front sprocket cower. Ses 230 SPROCKET
CCVER.

Ingtall chin falring. See 2.33 CHIN FAIRING.

Torca clamp

Header

Header mount fastensr
Exhaust ring

Exhaust retaining ring
Exhaust port gashet

Flgure 3-89 Exhaust Header
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FOOTPEG, HEEL GUARD AND MOUNT 2.29

RIDER —
Remove Footpeg

1. See Figura 2-100. Remowve a-ring {5).

2.  Remove footpeg pin (8).

3.  Reamove footpeg (7).

Remove Heel Guard

1. See Figurs 2-100. Remove heel guard fasteners (4),

2. RAemowve heel guard (3).

Remove Mount

1. Ses Figure 2-100. Remove loolpag mount fasteners (2).
2. Femove foolpeg mount (1)

Install Footpeg

Lol BN

1. Ses Figure 2-100. Install e-ring (5). E=ring
2. Positio t{1). Spring
i nrcﬂmeg_r-'mnmhﬂmegmun[J E
3. Instsll footpeg pim (8). Pln e
Install Heel Guard Figure 2-100. Rider Footpeg, Mount and Heel Guard
1. Ses Figure 2-100. Position heel guard (3) onlo loolpeg Assembly
rmownt §1]).

2. Install heel guard (3) with tasteners (4). Tighten to 72-
86 in-lbs (8-11 Nm).

Install Mount

1. Sase Figure 2-100. Position footpeg mountl (1).
2. Install footpeg mount with fastenera (2). Tighten to 108-
132 In=lbg (12-15 Mm).
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PASSENGER

Remove Footpeg

M. See Figure 2-101. Remove &-ring (7).

2. Remove foolpeg pin (3).

3. Remove foolpeg (B), detent plate (8), ball (5) and
spring (4).

Remove Heel Guard

I. Ses Figure 2-101. Remove hesel guard fastensrs (1).
2. Remove hesl guard {2).

Remove Mount

1. See Figure 2-101. Remove foolpeg mount fasteners
(1.
2. Remove loolpeg mount (3).

Install Footpeg |,

1. Seg Figure 2-101, Position footpeq (8), defent plate (B),
ball {5}, and spring {4} on {0 footpeg mount (3.

2. Imatall feotpeg pin (9)-

3. Install e-ring (7).
4. Check hal faolpeg cicks in the up and down position.

Install Heel Guard

1. See Figure 2-101. Position heel guard (2) onto footpeg
malnks (3],

2. Install hesl guard (2). Tightening hesl guard fastenars |
48-72 In-lbg (5-8 Mm).

Install Mount

i, See Flgure 2-101. Position footpeg mount (3) onio tail
frarme.

2. Instzll footpeg mount (3). Using LOCTITE 272 fighten,
tasteners (10) fo 25-28 fi-lbs (34-38 Nmi).

@ N e
o
||

o

|
z_
|

Flgure 2-101. Passenger Foolpey, Mount and Heel Guard
Assambly
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2.30

SPROCKET COVER

REMOVAL

1. Ses Figurs 2-102. Flﬂn-k:we back right chin fairing fasten-
| NOTE

Must ramove two chin faiing fasteners far sprocket cover
[l

2. Ses Flgure 2-103. Remove eprocket cover fastenars and
washars (1).

INSTALLATION

1. See Figure 2-103, Positlon sprocket cover (2) over fronl
belt guard {3} and front sprocked,

2 Install sprockel cover [2) uging LOCTITE 222 on rear
sprocket cover fastener (1) and tighten all fasteners and
washers (1) io 12-36 in-lbg (1-2 Mmi.

3. Ir=tall chin falring. See 2.33 CHIM FAIRING.
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b3
1. Sprocket cover fastener and washers
2. Sprocket cover

3. Front belt guard

Flgure 2-103. Sprocket Cover




FENDERS

2.31

FRONT FENDER

Remaval

1. See Figure 2-104, Remowe fasteners and washers (2)
sacuring the front fender (1) 10 front forks.

2. Carefully remowe front fendsar (1).

Installation

1. See Figure 2-104. Align front fander (1) to fander mownts
on front forks.

2. Inztall front fender (1) with fasteners and washers (2) and
tighten o 12-36 in-1bs (1-4 Nm).

REAR FENDER

Remawval

1.  Bermove rear wheel See 2.6 REAR WHEEL

2. Ses Figure 2-104. Remove fasteners and washers (4)
securing the rear fender (3) to frame.

3. Remove rear fendsr (3).

Installation

1. Sew Figune 2-104. Align rear fender (3) o frame.

2. Install rear fender (3} with fasteners and washers (4],
Tighten o 12-15 In-lbs (1-1.7 KWm).

hilsd 1y

ol ol ol

Front fender
Front fender fastenar
Rear fendar
Rear fender fastenar

Figure 2-104. Front and Rear Fender

2003 Buell XB9R: Chassis

2M




BELT GUARDS

2.32

REMOVAL

1. Place & soissor [ack under jacking polnt and ralse rear
whe=l off ground. For location of jacking point see Figure
2-98.

2. Removs right side rnider footreat support bracket.
3. Remove night passenger footrest support brackst.

4. Ses Figure 2-105. Remowa front sprockst cover (5) by
redmioe tasteners (G).

NOTE

Must remowve two chin fairing fastensrs for access. Fromt balf
gquard wall damgls but can not he removed at this fme.

5. Loossn rear axle pinch fagtenar.

6. Loosen rear axle spproximately 15 rotations to alow par-
tial bension to e removed from rear dive syshem.,

7. Remowe idler pulley assembly by remowing nuts and
washers. See IDLER PULLEY REMOVAL in 1.9 DRIVE
BELT SY¥STEM.

& Remove lower belt guard [3) by removing fasiensrs (7).

4. Removs upper belt guard (10} by removing fasteners
(8, 3).

NOTE

The upper bell guard s allzched lo the swingarm brace and
can nat be removed from wehicle at this fime.

10. Ramove swingarm brace by removing fasteners. Sae
2.18 SWINGARM AMD BRACE.

a. Hemove spacer collar (2) between upper belt guard
{10), Imner belt guard (1) and swingarm brace.

b, Allow inner belt guard (1) to drape.

NOTE

inner balt guard does not have fo be emoved fo remove balf
o rear whesl.

11. Aemowe upgser bell guard (10) by removing Restensrs
from swingarm brace.

12, Remove belt from sprocket.

NOTE

Mrmmﬂm&mfﬂ&vﬂ to b revioneed bo remove beit
ar rear whesl.

13. Removing inner balt guard (1)
8. Remaowve rear axle.
b. Remove inner belt quard (1) from swingarm.

NOTE

The redr wheed dogs nol have 1o be removed o remove inner
belt quiand,
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INSTALLATION

1.

13

14.

15,

16.

17.

S=e Figure 2-105. Instaling inner belt guard {1}:

i, Sl imner guand belwean mear whesd and swing-
anm.

b. Partialky install rear sxe,
Imztall front bel guard (4). Do not tighten.
In=tall beit

Install upper belt guard (10) 1o swingarn Drace tighloen-
ing fastensrs to 12-36 in-lbs (1-4 Nm).

Locsely inslall swingarm brace. See 219 SWINGARM
AMD BRACE.

#,  Posilion lhe inmer belt gueard (1) and upper bslt
guard |10} onto swingarm.

b Inst2ll spacer collar {2) betwesn upper belt guard
(10}, inner belt guard (1) and swinganm Drace.

Install upper balt guard (10) and tighten fasteners (&, 8)
to 12-36 Indbs (1-4 MNm).

Tighien swingarm brace fasiensrs fo 25-27 fi-lbs (34-
37 Mm).

Inetall lower belt guard (3) and tighten fzstensrs (T) to
12-36 In-lb% (1-4 Nrm).

Imstall idler pulley assambly tightening washers, nuis and
fasteners fo 33-35 fi-lbs (45-47 Nm). See IDLER FLUL-
LEY INSTALLATIOM in 1.9 DRIVE BELT SYSTEM.

Tighten rear axhe 1o 48-52 -lbs (65-70 Nm).

. Tightsn rear sxle pinch festensr to 40-45 fi-lbs [54-

&1 Mm).

. Rotate rear wheel to ensure the belt does not make wisl-

b of aldible contact, It may be necessary 10 looson bell
guard{a) to adjust for proper clegrance.

Install front sprocket cover (5) by tightening fasteners (6]
to 12-35 In-lbs (1-4 Mm).

Install chin fairing fastsners and tightsn to 3860 in-lbs
(4T Wm).

Irslal rigil side rdar footrast mount and tighten fasten-
ers o 108-132 in-lbs [12-15 MNm).

Imstall right passenger fooirest mount, use LOCTITE 272
and tighten fasteners to 25-28 fi-lbs (34-38 Nm).

Remaove seissor [ack from motorcyohe,



Inner belt guard

Spacer collar

Lower balt guard

Front belt guard

Sprocket cover

sprocket cover fastenars

Lower balt guard fastensrs
Upper belt guard fasteners, short
. Upper belt guard fasteners, long
0. Upper belt guard

IR

=

Figure 2-105. Belt Guard Assembly
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CHIN FAIRING

T oTTT o TEmmse e
REMOVAL
e sEl i

I. Sacure back tira down.
2. Turn wheed full right o left for easier scceas to canter fas-

feners.
3. See Figure 2-106, Remove center saction izstenars and

washers (2]
4, Romove left section fastensre and washers (4) and

ramove left section (3.
5. Remove sprockel cover. See 2.30 SPROCKET COVER.
6. Remove right section fasteners and washers (6] and

ramove right saction (5).
INSTALLATION
1, See Flgure 2-106. Position right section (5] and install

with right section fasteners and washars (§).
2. Position kel section (3) and install with left section fasten-

=re and washers (4).
3. Turn whesd full right or left for easier access io center fas-

iEnerE. : _ 1. Center section
4.  Puosition cenler section (1) and install with cemer section 2. Caenter gectlon fastenera and washers

fastenars and washers (2). Uss LOCTITE 272 on all fas- 3. Left saction

tenars tightening 1o 36-48 In-lbs (4-5 Mm). 4, Left zectlon fastener and washer
5. Instell sprocket cover. Ses 2.30 SPRACOCKET COVER. 5. Right section

» B
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Right section fastenear and washar

' Figure 2-106. Chin Fairing Assembly



INTAKE COVER ASSEMBLY 2.34

+REMOVAL

1. Remove seal See 2.38 SEAT. .

2. See Figure 2-107. Remove fastensrs and mylon washers
[2].

3. Aemove intake cover aasembly (1).

INSTALLATION

1. Position infake cover assembly over top of airbox cover.

2. See Figure 2-107, Secure intake cover assembly (1) with
fasteners and nylon washers (2). Tighlen to 12-36 Indba
[1=4 Mm].

NOTE
Framnt screws go i ats slighf angle.
3. Install seat. See 238 SEAT.

Intake cover fasteners

Flgure 2-107. intake Cover A.aaalﬂ_:lly
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AIR SCOOPS

2.35

e e B

RAM AIR SCOOP

Remaval

1. Ses Figure 2-108. On left side of bike, locate ram air
scoop (4).

2. Remove three ram air scoop fasienans (3).

3. Remove ram air SCoop (4]

Installation

1. See Figure 2-108. Position ram air scoop (4).

3 |nslall ram air scoop (4) with three tasteners (3). Tighten
to 12-36 in-lbs (1-4 Nm).

ENGINE SHROUD AIR SCOOP

Removal

1. Ses Figure 2-108. On right side of bike, locate engine
shroud air scoop {G),

2. Remove hiee engine shroud air scoop tasteners (3.

3.  Aemove engine shroud air sooop (8).

Installation

1. See Figure 2-108. Position engine shroud alr scoop (8).

2, Install engine shrowd air $ooop (6) with three fasteners
(5). Tighlen 1o 12-36 In-lbs (1-4 Mm).

OIL COOLER AIR SCOOQOP

Removal

1. %ee Figure 2-108. On left side of bike, locale oil Cooler
air scoop (2).

2. Remove two oil cooler air scoop fasteners (1),
Remaove oil cooler air sooop [2).

Installation

1. See Figurs 2-108. Position oll cooler air scoop (2).

2. Install oil cooler air scoop (2) using LOCTITE 272 tight-
gning fasteners (1) to 120-144 In-ibs (14-16 Nmj.

b ?efs

1. Ol cogler air scoop fastener and washer
2, Ol cooler gir scoop
3. Ram air scoop fastener and washer

4. Ram air scoop
5. Engine shroud scoop fastener and washer

6. Engine shroud scoop

Figure 2-108. RAM Air Scoop, Engine Shroud, Oil Cooler
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TAIL FRAME AND BODY WORK

2.36

\DISASSEMBLY

i. Remove seat and pilion. See 2.38 SEAT.

Always disconnect the negative battery cable first. If the
positive battery cable should contact ground with the
negative cable installed, the resulting sparks may cause
a battery explosion which could result in death or seri-
OUE imjury.

2 Disconnect battery by unthreading faslener removing
negative cable [black) from battery first. See 1.4 BAT-
TEFRY MAINTEMAMCE.

3. Ses Figure 2-112. Remowe upper body work (1) from tail
frame (8).

2. Remove body work fastensrs (2).
b, Disconnect passenger lock cable (B) by removing
cable from seat lock plate (4) and fermule from key-
lock (3).
¢, Lift upper tail body work (1) off tai frame (8)-
4, Remove passenger Seat laich (14) from rear of tail

TRmB.

5. Ses Figure 2-109. Disconnecl rear power harness con-
miecthon (5.

Fuel vent hose

Main wire harness

Cable strap

Rear shock resaryoir hose
Mgain wire harness connection

e L pa o=t

Figure 2-109. Left Side Tall Frame Hose and Wire Routing

& Disconnect turn signal bullel connections and tall light
connections. See 7.13 TURN SIGNALS and 7.12 TAIL
LAMP.

7. Remove chrisimas tree tie that holds the turn signals and
tail light wire hamess 1o tail frame.

8. Remove turn signals and reflectors from lower body
work. Sea 7,13 TURM SIGMALS.

9. See Figure 2-112. Aemove license plate fasteners 12}
from bowesr 1all body work (9) and remove Boense plate
(13).

10. Rermove passenger foolpeg mounts. See 2.29 FOOT-
PEG, HEEL GUARD AMD MOUNT,

11. ARemove lower body work (9) and trunk (11) from tail
frama (8).

a. Hemove lower body work (9) underneath tall frame
by removing tasteners (10).

b, HAemove trunk (11).

12. See Figure 2-110. Disconnect main battery ground (1)
and ground to wire harmess (2).

13. Remove main fuse case (3] from tail frame.
NOTE

When removing the main fuse case from fall frame, be very
careful nof fo bend the il e

14. Ses Figure 2-110. Cut cable sirap (4) holding rear brake
fight wirs {5) and rear brake resarvoir hose (6).

15. Disconmct rear brake light connection (5.

Wire harness ground

1
2,

3. Main fuse case
4. Cable strap |
5, Brake light wire and connector
|i Rear brake resenvoir hose

Figure 2-110. Inside Tall Frame Hose and Wire Routing

16. Ses Figure 2-108. Cul cable strap {3} from tail frame
holding vent hose (1), maln wire hamess (2) and shock
resenvoir hose (4).
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17. See Figure 2-111. Remove rear brake reservoir clamp
nut.

Figure 2-111. Remote Reservoir Clamp Mut

18. Disconnect fuel pump conneclion and remove case from
tall frame, Ses 4.38 FUEL PUMP.

19. Romove shook resarvoir fasteners and feod the reservoir
out of tail frame, Sec 2,22 AEAR SHOCH ABSOREBER.

20. Zee Figure 2-112. Remove tail frame fasteners (7)) and
remowe tail frame (8) from friame,

CLEANING

CAUTION

Do not use whesl care products or other compounds
developed specifically for cleaning and polishing pow-
dercoat, These cleaners could potentlally damage the tail
saction finish.

The cast aluminum tail section has a black powdercoat.
Because the surface is not bare polished aluminurm, it must
be cheaned uaing ondy mild soap and warm water. After wash-
ing, always dry the surface using a clean, zoft clath,

ASSEMBLY

1.  Install tail frame (B} o frame and tighten tail frame fEs-
teners (7] bo 21-23 ftdbe (28-31 Nm)} using LOCTITE
272

2. Connect fuel pump connection and install connection
case onto tad frame. See 4.38 FLUEL PUMP.

3. Sea Figure 2-110. Feed rear brake light connecior (5)
into tall frarme and connect.

4. Ireslall main fuse case (3) onto tall frame,

5. Install main battery ground (1) and ground fo wire har-
ness (2] 1o il frame. Tightening fastenser io 72-96 In-lbs
{8-11 Nm].

6. See Figure 2-109. Feed the rear shock reservoir (4)
through second lail frame support.

7. Install rear shock reservoir into shock reservoir clamp
and inslall clamp on to tail frame. Do pot lGghlen, See
222 REAR SHOCK ABSORBER.
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8. Check rear shock resensair sugpension screw alignment
with upper Body work.

& Instsll upper body work without tightening any fas-
baners.

b Maove e rear shock caniaster in posfion 10 sec lha
suspension screw through the upper body work.

c. Remowve upper body work and lighten rear shock
reservir clamp to 120-144 in-lba (14-16 KWm),

8. See Flgwe 2-109, Feed fusl vent hose (1) through Lail
section. keeping the hose on top of rear shock reservoir
hose. See [,1 HOSE AND WIRE ROUTING for hose
ark] wire routing.

10. Install cable etrap (3) holding shook resenvoir hose, wire
harness and fuel want hose to tail freme.

11. See Figure 2-111. Feed rear brake resenvoir hase under-
neath fail frame and install rear brake reservoir ightening
fastener to 48-72 In-lb% (5.4-8.1 Nmi.

12. See Figure 2-110. Install cable sirap holding brake lig
switch and rear reservoir hose,

13. See Figure 2-112. Install lower body work (9) and trunk
(11} onto tail Irame (8).

& Install tronk (11).

b Install lower body work (3) underneath tail frame: by
tightening fzsteners (10} fo 36-48 if-lbs [(4-5 MNmi.

14, Inglall passenger foolpeg mounts. tighlening feolpeg
mount festeners to 15-18 flbs (20-24 Nm). See 2.29

FOOTPEG, HEEL GLWRD AND MOLUINT,

15. See Figurs 2-109. Connect rear power hamess io fail
light harmess (5).

16. Install christmas tree tie down thal holds the turn signals
and tall light wire harmess 1o tail frame. See 7.13 TURN
SIGMALS.

AAWARNING

Check for proper turn signal operstion before riding
matercycle. Visibility is 8 major concemn for motoroy-
clists. Failure to have proper turn signal operation could
regult In death or serious injury.

17. Zee Figure 2-112. Install license plate (13) to lower il
body work (8) and tighten fasteners (12) o 36-48 in-lba
(4-3 Mm),

18. Install lwm signaks and refleciors onto lower Dody wark
and tighten f 25-28 in-lbg (2-3 Nm). See 7.13 TURN
BIGNALS.

18. Connect turn signal bullet conneclions and tail light con-
nections. See 7.13 TURN SIGMALS and 7.12 TAIL
LAME,

20. Install passenger seal lakch (14) from rear of tail frame
and ightan to 60-86 in-lba (7-11 Nm).



21. See Figure 2-112. Install upper body work onle tal
Irame.

il

Connect passenger lock cable (8) by installing fer-
rule into ook lewver,

Starting on the left side of the tail frame cover the
jock cable and wire harness and align upper body
work (1) on kil frame (8).

Install tail body waork starting with the fastener in the
center of upper body work and between [he passen-
ger and rider seat. Tighten all fasteners to 12-36 in-
Ibs {1-4 Mmj.

N g

Upper tail body work
Upper tall body work fasteners
Pasaenger seat Keylock
Fassenger seat lock plate
FPassenger seat lock retainer
Pazsenger seat lock cable
Tall frame fastenars

dhwarNING

Always connect pasitive battery cabie first. If the poaitive
cable should contact ground with the negative cable
installed, the resulting sparks may cause a battery explo-

slon which could result In death or sarious injury.

22 Inslall battery by threading pesitive csble (red) nlo
threaded hole firsl lightening to 72-96 in-lbs (8-11 Nm).

Seq 1.4 BATTERY MAINTEMANCE.

23, Inslal seat and pillion. See 2,38 SEAT.

8, Tall frame

4. Lower tail body work

10. Lower tall body work fasteners
11. Trunk

12. Fastenear

13. Licenss plate bracket

14. Passenger seat latch

Figure 2-112. Tail Frame and Body Work Assembly
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FRONT FAIRING, WINDSHIELD, AND MIRRORS 2.37

REMOVAL INSTALLATION
) ) 1. See Figure 2-113, Posgilion fairing (5) onto fairing support
1. See Figure 2-113. Remave two center (4) and four side bracket and nstall turn aigmmé 7). See ?.'?3 T'E_JPF{;H
windscrien Rstanses (3) to remove windshield (1). CIGMALS. '

2. Hamove mirrora (2).

2. Install mirrors {2) with fasteners and tighben to
72-96 In-lbg {B-11 Mm).

3. Remowve iurn signaks (B, 7). See 7,13 TURBN SIGMALS 3. Install two center (4) and four side  windscreen

and rernovii Trond Tairing (5).

il

Windshield
Mirrars
- Side windshield faatener
Center windshield fastener
Front fairing
Turn signal
Turm signal fastensr
Wall nut

I R T
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SEAT

2.38

\REMOVAL

Rider Seat

1. See Figure 2-114. Peel up rear cormers of seal and
remowe bl lasteners.

2 Pull seal back over teil saction and remove,

Pillion Seat

NOTE
The frunk (2 lncated wndsr the pillion Sl
1. Sese Figure 2-115, Inger ignition key into pillion seal kk

located on left sidg of motorcycle. Turn key clockwise to
disengage rear seat latch.

CAUTION

Do not place keys in underseat storage area. If seat is
installed, keys will not be acceasible.

2. Liland remove pilion sest.

INSTALLATION

Rider Seat

1. Position seal in mounting position with center tab algned
with slot on freme crossmember.

2. Slide seat forward fo engage cenler tab in slot. Pull up on
fromt of seal o werily tabisiot engagement.

AAWARMING

After installing seat, pull upward on front of seat o be
sure it 1% locked In position. ¥ seat is loose, It could shift
during wehicle operation and startle the rider, causing
loss of control which could result in death or serlous

injury.

3. Pul up rear comers of seat and tighlen two fasteners to
12-36 im=lbs {1-4 MNm).

Pillion Seat

1. Inslall seat by siiding metal locating tab on front unoer-
eide of seat into opening on MOIRCYeE.

2. Algn rear tab with labch slol at rear of motorcycle.

3, Press dmm firmly on rear of.pillion Seat 10 engage seal
latch, Pull up on rear of pillion seat to make sure latch is

engaged.

4,  Tum lgnition key counterciockwise and remove from seat
lock:.

Flgure 2-116. Center Tab and Frame Slat
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PASSENGER SEAT LOCK

REMOVAL

Remoye rider and plilien seatl. See 2.38 SEAT.

Ramove upper body work on tail section. See 2.36 TAIL
FRAME AND BODY WORK.

See Figure 2-117. Disconnect passengsr lock cabls (9]
oy removing cable from seat bock plate (8) and ferrule
from saat lock lever (4).

4.  Hemowve sest ook lever (4) by removing fastener (2) and
washer (3} from ssat lock (7).

5. Remowa spring (5).

&.  Remove seat lock clip (1]*by sliding from seat lock plale
{8).

7. FRemovs seat lock plate (6) and seat lock (7).

INSTALLATION

1. See Figure 2-117. Install the seat lock (7} on to upper tail
body wark.

2. Inziall s=at lock plate (8) by aligning plate tab onto seat
lock (7).

3.  Imatall seat lock clip (1) by sliding clip aligning clip groove
onlo soal lock plale (8) tab.

4. Position ehort tab of spring (5) into seat ook notch.

b, Position long end of spring il the seal lock ever [4).

6. Load the spring (5) by twrning the seat lock kever (4)
counberclockwise 154 tum.

7. Once the spring is loaded, inatall the s=st lock lever (4)
onto the kock aligning the lever 1o the Squang groowe that
i= cast into the seat lock (7).

B, Faslen the lock lever (4) to the seat lock (7) with the
washer (3} and fzstenar (2).

9. Install the forrule (B) of the seat lock cable (3) Info the
seal lock lever (4).

10. Open and closs the seat lock with ignition key fo verify
that cable |5 working properhy.

11. Insfall the s=at lock cable (9) into the seat lock plate (6).

12, Instal upper body work on tall section, 3ee 2.36 TAIL
FRAME AND BODY WORK.

13. Inatall rider and pillion seat. See 2 .58 SEAT.
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Seat lock clip
Fastanar

Washer

Seat lock lever
Spring

Saat lock plate

Seat lock
Ferrula
Seat lock cable

Lol i Bl N

Flgure 2-117. Seat Lock and Cable Agsembly




SIDESTAND

2.40

GENERAL

& I the side stand is not In the full forward position
when vehicle welght is rested on I, the vehlcle could
fall over, which could result in death or serious injury.

# Always park motorcycle on a level, firm suriace.
Vehicle weight could cause motorcycle to fall over,
which could regult in death or serigus injury.

The sidestand i located on the left side of the motorcycle.
The sidestand swings outward to support the motorcycle for
parking.

The sidestand aclivates the integral sidestand switch which is

part of the starter interlock system. See 7.5 STARTER
IMTERLOGCE for mare irfiormialion.

INSPECTION

1. Tes! the sidestand in the following manner. Without
matorcycle weight resting on it, side stand ghould move
fraaly into extended (down) and retracied (up) positions.

2. Check sidestand switch (starter interock) for proper
operation after the first 1500 miles (2400 km) and evary
2500 miles (4000 Km) thereafier. See 7.5 STAATER
INTERLOCE.

SIDESTAND REMOVAL

1. Bemove mufiler. Ses  Muffler and Sfraps in 228
EXHALST SYSTEM.

2. See Figure 2-120. Remove sidestand switch (). Ges
SIDESTAMD SWITCH REMOVAL in this section.

7. Remove Easlensrs (2) securing sidestand bracket (3) o
Frame.

e ——— ]

SIDESTAND SWITCH REMOVAL

1. See Figure 2-118. Cut cable slrip securing harmess.

2. Ses Figure 2-119. Remove sidestand switch. lsaving
wire attached, and pull swilch assembly and wire har-
ness through to right slde of vehicle,

3, Femove sidestand assembly,

Flgure 2-119, Sideatand Switch
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SIDESTAND DISASSEMBLY

NOTE

%
Sidestand does not have to be removed from bike o be dis-
Azsamblag,

1. Ses Figure 2-120. Remowe fastener (¥) securing side-
gtand awitch (6]

2. Remave spring (&),

3.  Remove sidestand pivol boll (5).

SIDESTAND ASSEMBLY

1. Sas Figure 2-130. Lubncate sidestand pivat bolt (5) and
mating portions on sidoskand brackat

2. Install sidestand pivot bolt (5) Hghlening to 18-20 N-lbs
(24-27 Mim).

3. Im=tall spring extension plate (4) and spring (&)

NOTE

Extanaion plate showld curve fowands primany chain acfust-
IS SCriw

4. Install sidestand switch Uighlening the swilch fastener (7)
to 36-80 in-Ibe (4-7 Nm).

5. Connect sidestand awitch to ewitch connector.

SIDESTAND SWITCH INSTALLATION

1. Inatell sidestand assembly. See SIDESTAND INSTALLS-
TICOH in thiss ssction.

2. See Figure 2-119. Install sidestand switch, pulling switch
assembly and wire harness through right side of vehicle
and connect wire.

3. Bea Figure 2-118. Install cable strap securing harmsas.

SIDESTAND INSTALLATION

1. Imstall sidestand swilch bo sidesiand assembly.

2. Install sidestand o irme  bghtening the sidestand
bracket estensrs o 25-27 f-lbs (34-37 Nm),

3. Install mufiler. See Muffler and Straps in 2.28 EXHALIST
SYSTEM.

4. Inzpect sidestand. Ses INSPECTION in this seclion.
2-B4 2003 Buell XB9R: Chassla
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Sidestand leg

Sldestand bracket fastener
Sidestand brackest

Spring extenslon plate
Sidestand pivot fastener
Sldestand switch
Sidestand awitch fastener
Sldegtand spring

Figure 2-120. Sidestand Assembly
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SPECIFICATIONS 3.1

NOTE
Service wear Wmits arg given a3 8 guideling for MeasuTing
compornents that are not new. For measurement specifica-
tions not given under SERVICE WEAR LIMITS, see NEW

!

COMPONENTS.
Table 3-1. General Information
[ Type 2 cylinder, air cogled, four-stroke 45 Degree V-twin
Comprassion Ralio 10
Bore 3.50i0n. 85.8 mm
| Stroks 3.125in. 79.375 mm
| Engina Displacsmsnl _Eﬂ CLL . o84 oo
| Oil Capacity (with filker change) E 2.5 quarts 2.37 liters |
% Ky s s
Table 3-2. Engine lgnitlon Specifications
| Typs - Sequential, non washe spark
| Regular kdla 1050-1150 AFM
Spark Plug Sizs 12 mm
| Spark Plug Type Harfey-Davidson No. 10R124
' Spark Plug Gap 0.035 in, i 0.8800 mm
| Spark Plug Torque 11-18 N-lbs 5 15-24 Nm ;
Table 3-3. Valve and Valve Seat Specifications f
VALVE NEW COMPONENTS EEH"FH-JEWEM:I LIMITS
Fit in Exhaust 0.001-0.003 in. 0.0254-0.0762mm | 00038 in. 0.1016 mm
fuicie Idzue 0.001-0.003 in. 0.0254-0.0762 mm 0L00EE im. " 0.08E9 mm
Seatwidth 0.040-0.062 in. 1.016-1.575 mm 0.090 in. © 2.286 mm
Stem protrusion fron : ;
E 7 ! 51.511-52. 2082 in.
cylinder vatve pocke! 2.088-2.064 In 1-52.426 mm in EE.EE-EE- Imm

Table 3-4. Valve Spring Specifications

VALVE SPRING ~ NEW COMPONENTS SERVICE WEAR LIMITS
Free length 2395 M. £8.1 mm 2.2.325. (min) 58,1 mm {min)
Intake 1.850 In. {clozed) 135 Ibs 61.2 kg
1.300 in. (open) 312 Ibs 141.5 kg
Exhaust | 1.850 in. (closed) 135 lbe 61.2 kg Ok
1.300 in. (open) 312 Ibs 141.5 kg
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Table 3-5. Rocker Arm Specifications

. ROCKER ARM - NEW COMPONENTS SERVICE WEAR LIMITS

| Shaftfitin bushing (loose) | 0.0005-0.0020 in. | 0.0127-0.050€ mm 0.0035 in. 00889 mm

| End clearance | 0.003-0.013 In. 0.076-0.330 mm 0,025 In 0,635 mm
Bushing fil in rockes arm (light) 0.004-0.002in. | 0.102-0.0558 mm oar =
ﬂﬁﬁ?ﬂgﬁ " 0.0007-0.0022in. | 0.018-0.056 mem 0.0035 in. 0.0888 mm

Table 3-6. Plston Ring and Piston Pin Specifications

PISTOM HEW COMPOMNENTS SERVICE WEAR LIMITS .

Compression ring gap 0.007-0.020 in. 0.178-0.508 mm 0.032in. | 0813mm

{top and 2nd)

Ol control ring rail gap 5 0.009-0.052 i, 0.228-1.321 mm 0.085 in | 1.651 mim

Compression  ring | Top 0, 0020-000045 in. 0.0508-0.1143 mm 0.006S in. | o165t mm
| clearance : 0.0016-0.0041 in, 0.0406-0,1041 rmm 0, DDES in. 01851 mm

0l comtrol ring side chearance 0,001 6-000078 in. 00406-0. 1830 mm 0.0084 in. 02388 mm

Pin fit - .

0 at tsmperature] 0.00005-0.00045 . 0.00127-0.01143 mm 0.00100 in. 002540 mm

Table 3-7. Cylinder Head Specifications

CYLINDER HEAD NEW COMPONENTS | SERVICE WEARLIMITS
Valve guide in head {tight) 0.0033-0.0020in. | 0.0838-0.0508 mm
Valve seat in head (tght) 0.0035-0.0010 in. 0.0869-0.0254 mm
Head gasket surface (flatness) 0.005 in. total 0.152 mm tolal 0.006 in. total 0.152 mm total

Table 3-8. Cylinder Specifications

CYLINDER NEW COMPONENTS SERVICE WEAR LIMITS
Tapir o 0.002 in. 0.051 mm
Ot of round - 0.003 in, 0.076 mm
Warpage (gaskel surlaces) Top 0,006 in. 0152 mm
Base BRI 0.008 in. 0.203 mm
Bore diametert: 0.0002 in. Standzard 34978 in. BB B441 mm 35008 im. BBA203 mm

Table 3-9. Connecting Rod Specifications

CONNECTING ROD NEW COMPONENTS SERVICE WEAR LIMITS
Piaton pin fit (loose) | 0,00145-0,00155 In. 0.03683-0.03937 mm 000180 in. 004572 mm
Sicke plary between fywhesls 0.005-0.031 in. © 0.1-0.8 mm 0,036 in. 0.9 mm
Fit on crankpin (looss) 0. 0004-0.0017 in. 0.0102-0.0432 mm 0.0027 in. 0.0686 mm

| Connecting rod race ID 1.6245-1.6250 in. 41.2623-41 2750 mm 1.6270 in. 41.3258 mm
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HYDRAULIC LIFTER

%
Fit in guida

Table 3-10. Hydraulic Lifter Specifications

0LO0008-0.0020 in.

Rplber fit

0.000E-0.0010 in.

Roller end clearance

NEW COMPONENTS SERVICE WEAR LIMITS
0.0205-0.0508 mm 0.0030in. | 00762mm |
0.0152-0.0254 mm 0.0015 in. 0.0381 mm
0.203-0.559 mm 0.028in. 0.680 mm

0.008-0.022 in.

Table 3-11. Qil Pump Specifications

OIL PUMP NEW COMPONENTS SERVICE WEAR LIMITS
il 1000 RPM 7-12 PSI 48-83 KFa :
pressura 2500 RPN 10-17 PSI 68-117 KPa
| Shaft to pumip clearance L0025 in. 0.0E35 mam
| Fesaiscavengs bunkn 0.003 in. 0.076 mm 0.004 in, 0.102 mm
qgercior clearance
Table 3-12. Gearcase Specifications
| GEARCASE NEW COMPONENTS SERVICE WEAR LIMITS
| Cam gear shaft in bushing (loose) 0.0007-0.0022 in. 0.0178-0.0559 mm 0.003 in. 0.076 mm
Cam gear shaft end play (min} 0.005-0.024 in. 01270610 mam 0.025 in. 0.635 mm
— 3
| Intake cam gear shaft end play (min) 0.006-0.024 in. 0.152-0.610 mm 0.040 In. 1.011& mm
| -
f
Table 3-13. Flywheel Specifications
FLYWHEEL | NEW COMPONENTS | SERVICEWEARLIMITS |
Funout Flywheels at rim 0.000-0.040 in. (0.000-0.254 fm 0.010 in. 0254 mm
Shatt at frywheel end 0.000-0.002 in. 0.000-0.051 mm 0.002 in. 0.051 mm
Table 3-14. Sprocket Shaft Bearing Specifications
SPROCKET SHAFT BEARING MEW COMPOMNENTS  SERVICE WEAR LIMITS
Bearing outer race fit in crankcase 0. OONE i . 0.2 mm
itight) Interfarance fit '
Bearing inner race fit on shafll 0.5 .
(tight) Interfarance fit 0.2 mm
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Table 3-15. Pinion Shaft Bearing Specifications

Hni;nﬂ SHAFT BEARINGS NEW COMPONENTS SERVICE WEAR LIMITS
Pinion shaft joumal dlemeter | 4 2496.1.2500in, | 0 oooo OO0 | {2486in (min) | 31.7398 mm min)
.
| 2_:':;'_;“:: cimctc in-sight 1.5646-1.5652 in, 35'?"'”:??551 | 15672in. (max) | 39.8069 mm (max)

Bearing running clearance 00001 2-0.00088 in. ﬂ'mﬁ'maﬁ _

Fit in cover bushing {looss) 0.0023-0.0043in. | 0.0584-0.1082mm |  0.0050n. 0.1270 mm
TORQUE VALUES

ITEM TORGQUE NOTES

“W" brackst to main frame 120-144 in-lbs 13.6-16.3 Nm | pege 3-14, page 3-32

Al e bars - 25-27 fi-lbs .EE.E-EIE.H MM | page 3—11;,

 Anli-rotation screws (ifter) 55-55 in-Ibs &7TNm | page 3-84

Crankcase Eu"l.ﬂ. ;n.s::ms 15-19 fi-lba 20-26 Mm pags 3-102 B

Cylinder head screws See MOTES See WOTES | Special pattern to tightsn, page 3-60

Cylinder suds 10-20 fi-lbs 14-27 M Special mémmm tighten, pags 3-104
| Exnaust header nuts 72.06indbs | B.1-10.8BMm | page 3-14 _

Feod o line at oll reservolr 20-22 fi-lbs 27.1-29.8 Nm page 3-35

Feed od lina at |:I_I.||.'np- b il Gooder 18-20 fi-lba 24.4-27.1 Mm pa,g.;BI}EEl !

Feed ol line at rear of oil pump 18-20 fi-lbs 24.4-27.1 Nm | page 3-356

Feed ofl line at the il cooler | 1517 filbs 20.3-23 Nm | page 3-39
Front ksolator Dolt ' 45-51 fi-lbs 35-69 MNm page 3-14
| Front isclalor bracket mounting fastener 49-51 fi-lbs B6-B3 Nm | page 3-14, pag_e 3-32
Front muffler strap fastensr ! 108-120In-lbg | 12.2-136Nm | page 3-16 - T
:‘.‘:‘-e.ar:,:ase CONEF SCIEWS a0-110 in-l.t.:s g9-12 P;m Special pattern to tighten, pags 3-89
il ::m-er'r.ee{! lime at the all pump 1 18-20 fi-lbs 24.4-27.1 lNm . page 3-39
il ::n:u::le.r relurm ling fitling at crankcase | 15-17 fi-lbs 20323 Nm | page 3-39
S'E;':;:’d“' return line filing al he of | y547mabs | 20.323Nm | page 3-39
Ol cogber return oil line 15-17 fi-lbe 20.3-23MNm | page 3-15
Ol fiker adapter 812 1S 11-16 Nm LOCTITE 243, page 3-82
.-I:II presaure gignel light awitch 50-70 in-lbs 6-8 Mm page 3-82
Hpun‘p COVET SCTOWS . T0-80 in-lbs 8-3 Mm TORX, page 3-81
il pump mownting Screws ! 125-150 in-lbs 14-17 Nm Page 3-81
[ Pinion shafl nul 18-21 ft-lbs 9620 Nm | page 3-88
Fiaton jet TORX screws - 25-35 In-lbs 2.8-4 Nm Loctite 222, page 3-31 ]
Pushrod covar screw 30-40 In-lbs 3-5Mm page 3-84
Raar iévn.lalnr assembly fasieners 25-27 ft-lbs 33.9-36.6 Nl;TT page 3-29
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ITEM TORGQUE HOTES
Rear isolator bo't 4951 fbe | B6.4-60.1 Nm | page 3-14 __
y Rear muffier bracket 3236 ft-lbs 43.4-4B.8 Nm ‘ page 3-33 |
Bear muffler atraps 4B8-80 in-1bs 5.4-6.8 Nm prauie 3-1E.|-
_Hana-d valwe lastenars r 25-30 h—lhs- 3.4-4.5 Mm pags 3-77
Return oil Ene at oil resenolr 13-21 fi-lba 25.8-28.5 Nm | page 3-35 o)
Return oil lina at lop Iront ol pumg 18-20ftlbs | 24.4-27.1Nm | page 338 =
Rocker box cover SCreWs 120-156 In-lbs | 13.6-17.6 Nm | page 3-62
Rocker hox to head bolts 135-155 in-lbs 15-18 Mm Small faslmeé {2), page 3-62
| Rocker bax to head bolts 135155 Inbs | 15-18Nm | Small fasteners (3), page 3-62 e
: Rocker box to head bolls 18-22 fi-is 24-30 Nm Lange trsteners, page 3-62
Sprocket cover fzstenar 12-36 in-lbs 1-4 Nm page 3-18, page 3-44
. Swingarm phwot shaft pinch bolt 1719 fi-los 23-255Nm | page 3-30
| Swingarm pivot shaft 2a-26filbs | 325352 Nm | page 3-30 E
I Torce clamp 40-45 N-os 54.2-81 Nm | page 3-16
Vent o line et gearcase cover 120-132 Inbs | 13.6-14.9Nm | page 3-36
Vient ofl line at oil reservoir 14-16 ft-lbs 13-21.7 Nm pape 3-35

Table 3-16. Electrical Iltems for Engine Removal and Replacement

Description

_igniﬂm Coll

Location

| Beneath air box on the left side batween cylindars

Throtile position sensor (TP) [38]

Located on the right side of enging bebween cylindars.

Hesd tempsreture samsor [90]

Creygen ssnsor
Front end rear fusl injaciors

Bansath air box

Eshind rear cylinder head (Mote: connection under alr baox)

_Epmm sensar [65]

Baneath air box on the rght side of engina

Located under sprockil COVer,
| Cam position sensor Localed under sprocket cover.
Meutral awitch [131] Located under sprocket cover.

. il preasure ewitch [120]

Alternator stator [48]

Disconnect at oll pressure switch, right front side of engine.

Located under sprocket cover.

| Starter solenoid wire [1268]

Disconmect et bottom of slarter,

| Positive battery at starter [128A4]

Sicie stand switch [60]

Disconnact al rear of starter

| Tie wrapped to rear brake line under vehicls.
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ENGINE

FUEL

ADJUSTMENT/TESTING

Gasoline/alcohol Blends

The Busll XBSR motorcycle has been designed to obtain the
best perdormance and efficlency using & good guality
unleades) gasoling, Buell recommends wsang al bast 9 pump
ocians (ROM). Octane rating is usually found on the pump.
Some fuel suppliers sell gasolinedalcohol Dlends as a fuel
The type and amount of alcohol sdded to the fuel is Impor-
tant.

& DO MOT USE GASOLINES COMTAIMIMNG METHAMOL.
Lizing gasoline/methanal blends will resull in starting and
driveabidity deterioration and damage o critical fusl sye-
tem components.

®  Gasolings  conlaining ETHANOL:  Gasofine/sthancs!
blend= are mixture of 105 ethanol (Graln alcomal) and
S0% unleaded gasoline. Gasoline/sthanal blends can be
usad im your motorcycle i the ethanal content does not
exceed 10%,

#® (Gasolines containing ETHER: Gasoline/sther blends are
a mixture of gaacline and as much as 1595 ether, (Gaso-
linévelhar blends can be used im your modorcychs if the
ether content does not excesd 175%.

& REFORMULATED OR OXYGENATED GASDLINES
(RFG): "Reformulated gasoline” i= 8 term wsed to
deacribe gasoline blends thet are specifically deslgned to
burm cleanar than oliwar tbypes of gasoline, leaving fewsar
“tzilpipe” emiszions. They are also formulated fo evapo-
réabe 55 whan you are filling your fank. Reformulated
gasolines uze sddifives to “oxygenate” the gas Your
mutercycle will run normally using this type of gas. Buell
recommends you use it when poesible, 33 an aid to
cleaner air in our environment.

Because of their generally higher volatility, these blends may
adverealy affect the atarting, driveability and fusl efficlency of
your modorcycle, if you experencs these problams, Busll rec-
ommends thet you operate your motorcycle on o sirakght,
unleaded gasaling.

LUBRICATION

The enging has a foee-leed (pressurs) type oiling system,
incorporating odl feed and return pumps in one pump body,
with one check vale on the oil Tecd side. The feod pemd
forces od through the il cooler to the engine. lubricating
lower connecting rod bearings, rocker anm bushings, vahe
stems, valve springs, push rods and tappets. Cylindsr wall,
piston, piston pin, timing gears, bushings and main beanngs
are lubricated by oll spray thrown off connecting rods and
crankshaft, and by ofl draining from each rocker box through
an intermal drain passags n sach cylinder and sach tappst
guide. Ol is ransferred to the teeth of all the cam gears by
way of the gear meshing action. The oil-scawenging section of
the pump returns cil to the tank from the engine. Ses 3.8
LUBRICATION SYSTEM lor mone information.
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General

Whan @an sngine nesds repair, i s not always possible to
determine definitely beforshand whether repair = possible
with only cylinger hesd, cylinder and piston disassembled or
whathar complete engine dissssembly is required for crank-
case repair.

Most commonty, onky cylinder head and cylinder repair is
mipeded (vahaes, rings, peston, eic.) and it is recommendsd
procedure 1o service these units first, allowing engine crank-
casa o remain in frame.

See 34 STRIFPING MOTORCYCLE FOR EMGINE SER-
VIGE fo sirp motoroycle for remowval of cylinder head, cylin-
der, and piston.

After disassembling “wpper end” only, it may be found that
crankcase repair B necessane In this sibuation, remove the
angine crankcase from the chesais.

CAUTION

If engine is removed from chassis, do not lay englne on
primary slde. Placing engine on primary side will damage
clutch cable end fitting. f fitting is damaged, clutch cable
muzat be replaced.

Sea 1.21 TROUBLESHOOTING section. Sympiome indicat-
ing & need for engine repair are ofien misleaging, DUL gongr-
aly, il more than ong symplom s pressent, possible causes
can be namowed down to make at least a partial diagnoses.
An above-normal consumpiion of oil, for example, could be
caused by several mechanical faults, However, When accom-
panied Dy blug-gray axhaust smoke and low engine compres-
sion, it indicates the piston nnge need replacing. Low
compression by izelf, however, may indicale amproperhy
sated valvas, in addition to or in lisw of worn piston rings.

Most frequently, valves, rings, pins, bushings, and bearings
need attention &t sbout the same time. If the possible causes
can be marrowed down through the process of simination to
indicats any one of the above components ks worn, it ks et
fo ghwe attentlon to all of the cylinder head and cylinder parts.



COMPRESSION TEST PROCEDURE

Combusliion chamber leakage can result in unsatistactony
engine performance, & compression teat can help determineg
yhe source of cylinder leakage. Use CYLINDER COMPRES-
S10N GALMGE (Part Mo, HD-33223-1).

A proper compression test should be pardformed with the
engine &t normal oparating lemperature when possible. Pro-
coad 2% oliws:

After completing the compression test(s), make sure that
the throttle plate is in the clesed positon before starting
engine. Engine will start at an extremely high RPM If
throttle plate is left open.

1. Dizsconnect spark plug wire, Clean around plug bass and
resmave pluig.

2, Cohmect compression tester to cylindsr.

3, With induction module throte plate in wide open posi-
tion, crank enging continuously through 5-F full compros-
Sign Strokes.

4, HMole gauge readings at the end of he first and last com-

pression sirokes. Record test results.

Compression & normal if final readings are 120 psi

{B2T kPsa) or mors.

6. Inject approximately 1/2 oz, (15 mi) of SAE 30 oil into cyl-
inder and repesat the compression test Readings that are
considerably higher during the second test indicale wor
pleton rings. .

43}

Table 3-17. Compression Test Results

DIAGNOSES ! TEST RESULTS
Ring trouble | Compression low on first stroke;
| temds ko build up on the following
| =irokes but does not reach normal;
improves congsiderably when oil is
added to cylinder.
Wahee trowble Compression low on first stroke;
| doea not baild up much on Klicw-
ing slrokes; does not iImprove con-
eidarably with the addilion of all.
Head gasksl laak | Same reaction as valve troubls,
Cylinder Leakage Test

The cylinder lsakage fesl pinpoints engine problems inchud-
ing heaking vales, worn, broken or stuck piston rings and
blown head gaskets. The cylinder leakage tester applies com-
prassed air 1o the cylinder at a controlled pressure and vol-
ume, and measures the percent of leakage from the cylinder.

Use a CYUMNDER LEAKDOWHM TESTER (Parl Mo HD-
35667A) and follow the specific instructions supplisd with the
Tester.

The follywing are some general instruclions thal apphy o
Buell motorcycle engines:

1.  Bun engine untll & reaches normal operating tempsra-
turs.

2. Siop engine. Clean dirt from around spark plug and
e Spark phug.

3. FRemowe air ceaner and set inducton moduls ol
pate: in wide open position.

4,  Bermove timing inspection plug from crankcase.

5. The piston, in cylindar being tested, must ba al lop desd
center of compression stroke during test.

6. To keep engine from turning ower when air préssure S
applied to cylingsr, engage traneméssion in fifth gear and
lock the rear brake.

7. Following the manufaciurer's inslructions, perform a cyl-
Indder leakage test on the fromt cylindar. Maka & mole of
the percent leakdown. Any cylinder with 12% |sakdown,
of mors, requirgs further athention.

B, Sop Tabke 3-18, Listen for alr lesks at induction intaks,
exhawsat, head gaske! and tming FSpeclion Mol

NOTE
If air Iz escaping through valves, check pust rod femglh,

9. Repeal procedure on rear cylinder.

CALUTION

After completing the compreaslon (s}, make sure that
the throttle plate is in the closed position before atarting
engine. Engine will start at an extremely high RPM If
throttle plate is left open.

Table 3-18. Air Leakage Test

AlR LEAK LOCATION POSSIBLE CAUSES

Induction Moduls intake
Exhaust pipe
ﬂming inspecth:n hole

Itk vahe leaking.

Exhaust vahe leaking.

Pigton rings leaking.
Wiorn or broken piston.
Warn cylindar.

| Leaking gaskst.

Head gasket

Diagnosing Smoking Engine or High Oil
Consumption

Pertorm COMPRESSION TEST PROCEDURE or Cylinder
Leakage Tesl as described previoushy:. If further iesting is
needed, remove suspect headis) and inspect the following:

& alve guide soeals,
# \alve guide-io-valve stem clearancs,

® Gasket surtace of both head and cylinder.
2003 Busell XB3R: Erglmne 37



%

i

1. Ignition coll 4. Ouygen sengor connaction [137] .
2. Coil connectlon [83] 5. Throtile cables
3. Cylinder head temperature sansor connection [$0] r
o Figure 3-2. Electrical Connectlons and Throtile Cables
8.

See Figure 3-2. Disconnect the ignition coil [33] and 9. Ses Figure 3-2. Disconnact the following sensors:

FEITIONE.

i, Temperaturs sensor [B0],
b Owmygen sensor [137].
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1. Clamp, Torca
2. Front muffler strap fastener
3.  Muffler strap, front

Flgure 3-3. Muffler and Mounting System

10. Disconnect and remove air scoops, right and left sides. 14. Sas Figure 3-3. Remove muftler:

11. Remove complete chin fairing. i.  Famove front muffler strap.

12. Remove tranamission aprocket side cover. b. Remove rear mutier straps,

13, Remove rear bell and idler pullsy. 526 1.9 DRIVE BELT c. Loossn Torca clamp and remove mufier.

SYSTEM and 2.13 REAR BRAKE MASTER CYLINDER.
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1. Feed oil line from il pump to oll cooler
2. Beturn oll line for oil cooler to crankcase

Figure 3-4. 0il Line Connectlons at Oll Cooler

— 16, See Figure 3-4. Digconnect oil linea at oil cooler onhy.
16. Remove laft side rider foolnest and support plate.

W\

Figure 3-5, Clutch Cable Retdining Clamps

17. Bee Figure 3-5. Disconnect clutch cable.
2. Removs retaining clamps.
b, Pull clulch Ccabie dowvm.
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Frame assembly

“\™ bracket

Fasteners for “V*" bracket (3)

Izolator assembly, front

Fastenars for front isolator (2)

Bolt, frant isalator

Tie bar assambly, front
Fasteners for front tle bar assembly (2)

. Mount, center te bar
. Fasteners for center tie bar mount (2)

el LIS L

== =

Hut for one fastensr for front tle bar assembly

Wasghers for center tle bar mount (2)
Tie bar assembly, center

Fasteners for center tie bar assambly (2)
Washers for center tie bar assembly (2)
Cable, negative battery

lzolator asgsembly, rear

Fasteners for rear isolator azsembly (4)
Washera for rear isolator assembly (4)
Bolt, rear isolator

Tle bar assembly, rear

Fasteners for rear tie bar assembly (2)

Figure 3-8, Engine Mounting System
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18. Support engine with wide scissors jack.
19, See Figure 3-6. Remove front “V" bracket with o cooler
Troarm i Irarme:
8. Hemowe cable sirap securing the remoie idle adjusi-
! minl cable.

b. Remowe the three cable straps holding regulator wir-
ing hamess in onder o extend the harmess to

ramove “Y" brackst.

¢ Unplug requiator hamess, (2) plugs.

d. Remowve front tie bar from engine.

@ Unboll v brackel rom main rame and remove
from left side.

20. Remowva center fis-bar from engine.

1. Rear isolator bolt
2. FRear tie bar

Figure 3-7. Rear Isolator Bolt and Rear Tie Bar

21. 5es Figure 3-7. Remove rear tie bar from frame.
22. Loosen rear [solator bolt. 0O NOT REMOVE.

Front isclator bolt
Front isclator mount

Ll ol

Front tle bar

Flgure 3-B. Front Izolator and Tie Bar Assemblies

23. See Figure 3-8, Remove front isolitor Dolt
24. Remove front isolator mount from engine.
25. Rolale engine down.
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REASSEMBLY

NOTE
] axfiaus! Boader was removed during senvice it must be
;grrmadwfﬁumeanguhe rofated in the down posiion, If 5
not possitde fo reach fslenaers on the rear exhaust af the
head with engine rotated in the wp position.

& Tighten haader nuis gredually, altermeafing baliweon silads
I ingure that exhaust nings are flush with engins. Tighfsn
faztenars fo 72-05 in-lbs (8. 1-10.8 Nm).

1. When repairs haws bean completed, rotate engine Dack
up info frame.

NOTE
Whan inztalimg and tghiening isolafor bolt it is imporfand (o
keap lnad off of sofalor boll for instalation purposses. Alter-
nate hemween tightening izolator bolf and mising enging wilh

b e

/)

e gl =

Figure 3-8, Lubrication Points on Front Isalator Bolt

NOTE
See Figure 3-8, Always coaf shaft and threads of (o SobE-
for boll with anti-seize before installing.

314 2003 Buell XBO9A: Englne

Front Isolator bolt

Front isolator mount

Front isclator mount fasteners ()
Front tle bar

- Figura 3=10. Front Isolater and Tie Bar Assemblles

f

See Figure 3-10. Insert front isolator bolt (1) through
front isolator (2) and loosely thresd info frame. Do mot
tighten at this point.

Se=a Figure 3-10. Install isolator mounling lasleners (3)
and tighten to 49-51 ft-lbs (B6-65 Mmi).

Tightan front sclalor bolt to 48-51 fi-ibs (S6-69 Nm).

Sea Figure 3-8. Torgue rear isolalor boll 1o 49-51 fi-lbs
(B6.4-68.1 Nm).

Ses Figurs 3-6. Install rear tie bar to frarne and ghben 1o
25-Z7 -Ibs (33.9-36.56 Nmj.

See Figure 3-B. Install cenler tie bar 1o engine and
tighten to 25-27 fi-lba (33.9-36.6 Nm).

See Figure 3-6. Inatall front “V™ bracket with oil cooler o
miain Frarms,

g Insfall *v™ brackel bo mssin frame from the left side of
e vehidcle and tighten o 120-144 in-lbs {13.6-16.3
Nm).

b. Figure 3-10. Install front te-bar to engime and
tighben lo 25-27 M-1bs (33.9-36.6 Mm).

c. Afttach regulator wiring harmess o brackel mylon
cabla straps.



10. S=e Figure 3-11. Pull cluich cable bewk wp mlo bhe

proper position.

i GConnegd clulch cabde to handlebars and edjust to
specifications.

b Install retalining clamps.

NOTE
Whean fonguing the feed ol line from the pump fio the ol cooer
it is necessary o lorgue the fiting af the oif pump first.
11. Ses Figure 3-12, Install oll cooler ol feed line firat and
tighten to 15-17 fi-lbs (20.3-23 MNm).

NOTE
When instaling the ol coolar relurn oif fne # 5 NECERsaNY o
instal e o &f the crankcase first.

12. Sss Figurs 3-12. Install the of coolar return il line and
tighten to 15-17 fi-bs (20.3-23 Nm).

Flgure 3-11. Clutch Cable Retaining Clamps

e

1. Werify that the clutch cable and feed ling have a clearance of 1738 to 14 in. {3.175-6.35 mm) bebwean them.
2. Verify that oil lines have a minimum clearance of 1/8 in. (3.175 mm) bebween them.

Figure 3-12. Oil Cooler Feed and Return il Line Orientation and Clearances
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{
1
Clamp, torca 5. Rear muffler bracket
Front muffler mount G, Rear muffler strap fastensr p
Fraent muffler strap fastensar 7. Mufiler strap, rear (2)
Muffler strep, front 8. Mufflar

Flgure 3-13. Muffler and Mounting System

15. See Figure 3-13. Inatall mufiler with new torca clamp but 14. Tighten front muffler mount o 22-25 R-bs (29.8-33.9
do not tighten: Mmj.

3-18

a.

Imatall rear mufiler straps and sliematety tighten rear
e SR e e

Iresiall front muffler strap fastener (7) and lighten to it Iz important that the front muifler mount s tightened

T N last in order to snsure proper alignment of the exhaust
Thghten torca clamp fo 40-45 fi-lbs (S4.2-61 Nm). aystem.
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1.
2,
E: §

16

17

Igniticn caoll ] 4.  Qxygen senzor connection [137) .
Coil connaction [83] 5. Throttle cables :

Cylinder head temperature sensor connection [90]

Figure 3-14, Electrical Connections and Throttle Cables

Sea Figure 3-14, Connect throtile cables from induction
mzdulefthrotts body.

Disconnect the following sensors:
& Temperaters ssnsor [90].

b.-  Cogygen sensor [137).

See Figure 3-14, Install the ignition coil and connect [83]
and tighten fasteners fo 120-144 in-Ib% (13.6-16.3 Nm).
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1. Fusl ling connaction
Connection for throttle position sensor [88]

3. Connectlons for fuei Injectors [84 & 85

i

CAUTHOMN

Remowe shop towel from entrance of throttle body to
ensure proper operation of induction module,

18. See Figure 3-15. Connect throtile position sensor [38].
19, Connect fuel injector leads [84 & 85]

20. Connect fusl lines.

21. Inztell throtile body velocity stack (tightsn).

22 Install airbox assembly and inlake cover and Gighten fas-
tenars to S4-120 in-lba (9.5-13.6 Nm.

23. Install rear belt and idler pullsy. See 1.9 DRIVE BELT
SYSTEM and 2.13 REAR BRAKE MASTER CYLIMDER.

24. Instzll left aside rder footrest and support plate and
fighien tastenars to 120-144 In lbs (13.56-16.27 Mm).

25, Install sprocket cover and tightan fasteners and washoers
o 12-35 In-lbs (1-4 Mm),
26. Install chim fziring. S=e 2,353 CHIM FAIRING.

Z7. Install gir scoops. nght and-left sides. 5= 2.35 AIR
BLOOPS, &

318 2003 Buell XB9R: Engine

Figure 3-15. Fuel Line and DDF] Electrical Connections

28. Connsct fusl pump.
NOTE

The connsction for fusl pump is just abovs the pump located
af the rear of he el fank on the laff side of the vehicle.

AhwarNNG

Always connect positive battery cable first, i the positive
cable should contact ground with the negative cable
Installed, the resulting sparks may cause a batiery explo-
sion which could result in death or serious injury.

28. Connect negative ground cable 1o battary and install ssat
{tiggibesn).

Awarning

Pull up on seat to verity that it |3 properly secured, fromt
and rear. A loose sest may shift during vehicle operation
and startle the rider, possibly causing loss of wehlcle
control resulting in death or serious injury.



STRIPPING MOTORCYCLE FOR ENGINE SERVICE

3.4

\DISASSEMBLY

NOTE

Wehicle should be placed onfo the BT willh rear tire in the
witead wise in onder fo successfully parform ifis procodine.

1. Disconnect fuel pump and run vehicls until il i out of
fuel. Sea 4 .40 FUEL PUMP.

NOTES
® Thiz step iz always performed it orger fo punge fuel fimes.
# The connection for fusl pump is jusl above the pump

located af the rear of the fual fank an the left side of he
wshicla,

2. Drain oil lank.

AAWARNING

To protect sagainet shock and accidental start-up of vehl-
cle, disconnect the negative baltery cable before pro-
ceeding. Inadequete safety precautions could resull in
death or serious injury.
3. Bemove seat and disconnect batieny
4.  Remove intake cover and airbox assamibhe
5. Remove throttle body walocily stack.

NOTE
tnstall shop lowed & enfrance fo throttle body o prevent
olyectz from faling info the induwclion o
6. See Figure 3-16. Disconnact fusl Ena.
7. Disconnect throltle position sensor [B8].
8. Disconnect fuel Injector leads [84 & 85]

TG
6. Fuel linge connection
7. Connection for throttle pesition sensor [B8]

&. Connections for fuel injectors [B4 & B5]

— Figure 3-16. Fuel Line and DDFI Electrical Connections

£,
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Ignition coil

Coll connectlon [B3]

Cylinder head temperature sensor connection [90]
Oxygen sengor connection [137]

Throttle cables

P L i, e

Figure 3-17. Electrical Connectlons and Thratile Cables

8. See Figurs 3-17. Disconnect the ignition coil (Z) and
LEpe e

10. Dizconnect the following sensors:
c. Temperature senaor [S0].
d. Omygen sansor [137].

11. Disconnect throttle cables from induction modulethrottle
by,

4
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Nmn e

Clamp, Torca 8. Muffler strap, front

Muffier mount, fromt 8. Muffler bracket, rear

Screw, front muffler mount (1) 10. Screw, rear muffler bracket (2)
Bushings, front muffler mount (2) 11. Flat washer, rear mutfler bracket (2)
Flat washer, tront muffler mount (1) 12. Rear muffler strap fastener

Mut, front muffler mount (1) 13, Muffler strap, rear (2}

Front muffier strap faatensr 14. Mufflar

12.
13,
14,
15.

Figurs 3-18. Muffler and Mounting System

Disconnacl and remove air scoope, right and lefl sides, 16. Ses Figure 3-18. Remows mulller:

Bemowe complete chin fairing, {7) bolts, g Remove ront muffler strap fastener (7). Front sirap
Remave ransmission sprocket slde cover, will not be removed.

Ramove rear belt angd idier pulley. Sea 1.9 DRIVE BELT b.  Alternately loosen rear sirap fasteners (12) and
SYSTEM and 2.13 R BRAKE MASTER CYLINDER. remove rear muffler straps.

c. Loosen Torca clamp and remows mistfher,
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1.  Swingarm/Oll reservolr 7. Ol tank drain plug

2. Vent oil line &. il Filter

3. Feed oll line 9. Front mutfler mount
| 4. Return gil line 10. Rear muffler bracket
| 5. Feed oll line from oll pump to oll cooler 11. Oll cooler

G, Feed oil line from oil cooler to crankcase

Figura 3-19. 0il Linas and Connectlions

17, Bl Figurg 3-19. Remowa il filtar. 19, Ramove front and rear mufiler bracksts.
18. Remaove all oil lines (including lines fo oll cooler).

c
(41
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20. Remowe left and right side rider foolrests and suppor
plates. See 229 FOOTPEG, HEEL GUARD AND
BCHIMT.

NOTE
When removing the right side rider footres! and support pate,
also remove rear brake pedal azsembly and remole resenoir
and secure fowards rear of vahicle,

Figure 3-22. Sldestand Switch

22. Ses Figure 3-21, Cut cable strap securing hamess.

23. See Figure 3-22. Remove sidestand switch, leaving wire
attached, and pull switch sssembly and wité hamess
{hrgagh to right side of wvahiclo.

24. Remove sidestand assembly.

[ °

Flgure 3-20. Clutch Cable Retalning Clamps$

21. See Figure 3-20. Disconnect cluich cable from handle-
bars.
a. HRemove retainmg clamps.
b. Pull clutch cable down.
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1. Frame assembly 12. Washers for center tis bar mount [2)

2. “V® bracket 13. Tie bar assembly, center

3. Fasteners for “V" bracket (3) 14. Fasteners for center tie bar assemibly (2)
4. Isolater assembly, front 15. Washers for center tie bar assembly (2}
5. Fasteners for front isclator (2) 16. Cable, negative battery

6. Bolt, front isolator g 17. Isolator essembly, rear

7. Tie bar assembly, frant 18. Fasteners for rear isolator assembly (4)
8. Fastenars for front tie bar assembly (2) 18. Washers for rear isolator assembly (4)
9. Nut for one fastener for front tie bar assembly 20. Bolt, rear Izolator

10. Mount, center tie bar 21. Tie bar sssembly, rear

11. Festeners for center tie bar mount (2) 22. Fasteners for rear tle bar assembly (2)

Figure 3-23. Engine Mounting System
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05, Suppor engine with wide scissors jack.

7. See Figure 3-23. Remove front “V brackel with ol cogser
from maln frame.

.

o

oos W

b

1.

Neutral switch [131]
2. Spesdometer sensor connection [85]
. | 3, Cam position sensor connectlon [14]

Remaove cable sirap securing the remote idle adjust-
meant cakile

Razrmove the thres cable strags holding reguiator wir-
ing harmess in order to exiend the hamess o
remowe V" bracket

See Figure 3-24. Unplug regulator harmess, (2)
plugs

Slfternakor [46].

Wioltage regulator [77].

Remove front tke-bar from engine.

Unbolt v bracket from main frame and removs
Irom Ieft side.

HEgBEN

33

See Figure 3-23. Remove center tie-bar from engine.
Remove rear fis bar from frame.

Lessean rear isoletor bolt,

Femows front isolator Bolt

Femove front isolator mount from angine.

%ee Figure 3-24. Disconnect electrical components:
Maulral switch [131].

Spesdometar sensor [65] (remove tie wrap).
Cam posilion sensor [14].

Positive battery cable at slarber.

Startar solanoid |128).

0l pressune switch [120].

Fotate engine down 1 remove exhaust header,

moan o

—h

L

4. Alternator connection [48]

-

i .

Violtage regulator connectlon [77]

Flgure 3-24. Electrical Connections

by
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CAUTION

See Flgure 3-25, At this point it is necessary to support
main frame with overhead hoist in order to remove rear
Izalator bolt. Failure to do this will result in main frams

dropping slighthy.

Flgure 3-27. Supporting the Swingarm

35. See Figure 3-27. Support awingarmyoll tank wilh woodan
blocks, jack, elc,

Figure 3-25. Supporting Vehicke for Dissssembly

34. See Figure 3-26. After rotating engine back up inlo
frarma, continus fo remowve:

a. Rear izolator bolt.
b Swingarrm pivod shafi.

Flgure 3-28, Transmission Vent Line

36. See Flgure 3-28, Cul the bwo fie wraps holding franamis-
sion went line and pull vent line out of frame beaving it
gttached to engine.

NOTE
The transmission venl ine nms up the left zige of the frams
ang galls inderneath fhe rear brake resenvoir snd hoss.

J7. Lower engins with sciesors lift all the way down.

38, Move the engine assembly from under the main frame to
the rigiht side of the lift

38, Remove engine.

Figure 3-26. Rear laoclstor Bolt and Swingarm Plvot Shaft

326 2003 Buell XB9R: Englne



Flgure 3-29. Center Tie Bar Mount

40. Once engine has been removed from wehicle finish
removing the following iems as required:

a. Shifter assemibh

b.  See Figure 3-29. Center tie bar rount.

Right Side

c. Sea Figure 3-30. Swingarm pivol shaft pinch bolt |
threaded insert. |

d. Ses Figure 3-31. Aluminum bushings from front |
exhaust mount, Figure 3-31. Front Exhaust Mount Bushings (2 pieca)

g.  TEmer COMEr.

a4

Flgure 3-30. Removing Threaded Insert
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NOTE
See Figune 3-34. Thiz sllows the vehicle to remain fogether
A% @ roiing chdssis and lo be removed fiom e i ang stored
if Mecessany:

44. Remove suppaort from under swingarmyoil tank.
45. Ramove ovarhead support.

Figure 3-32. Rear Igolator and Mounting Hardware

41, See Figure 3-32 If the crankcases are being seperated it
will b necessary fo remove rear Eodator assembly by
remaoving the forsand bwo tasteners first and then the two
rear festeners (re-inatall with new fzstenars).

Figure 3-33. Securing Vehicle for Relocation

42 5See Figurs 3-33. Place a block of wood between rear
escdabor mount on main frarme and swingarmmil ank.

43. Route & ratcheting tle down through the swingarm bear-
mige, up over the main frams, through the top stabilizer
area, Dack down o the rél’g\ﬂ rrechanisem and Secure
swingarm to main frame.

328 2003 Buell XB9R: Engins

Flgure 3-34. Rolling Chassis



ENGINE INSTALLATION 3.5

ASSEMBLY

Engine Prep for Re-installation

Instal components thal were removed from enging as werne
necessary for service prior fo instailing engine in frame.

NOTE

Figure 3-35, Aear Isolator and Mounting Hardware

1. See Figure 3-35. Install rear isolator assambly by install-
ing the two rear tasteners first and then the two Torward
lasteners (re-install wilh new fastenars). Tighlen to 25-27
fi-lbs (33.9-36.6 Mm).

Figure 3-38, Center Tie Bar Mount

2. Instafll ﬂ-pa following iteme on the engine assembly as Right Side
requined:
a. Shifler as:aemhf?
; 3 A o ——
b. See Figure 3-36. Canter tie Dar mount 25-27 ft-ibs Figure 3-38. Front Exhaust Mount Bushings (2 piece)

(43.0-36.6 Nm).

See Figure 3-37. Swingarm pivot shaft pinch bolt
thraaded msert.

See Figure 3-38. Aluminum bushings from front
ahiaust rrount
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Installing Engine In Frame

NOTE
Vohicle should be placed onto the Kt with rear fire in the
whaal viss in order to successiily perorm this procedunes,

Figure 3-41. Tranamiaslon Vent Line

NOTE

Sas Figure 342, At thiz point it i3 Neceasarny o SumParT mdain
frame with overoad hoisl in order fo install rear isolztor balt

Flgure 3-39, Supporting the Swingarm

1. Ses Figure 3-39. Instsll botle jack amd wooden Dlock
undier Swingarmiod tank to the rear of the oil line fittings.

2. Remowve ratcheting tic down and block of wood betwesan
s Eoklor mount on main frame and swingarmiioil res-
arvoir.

Figure 3-40. Aligning Swingarm to Crankcase for Pivot
Shaft Installation

See Figure 3-40. With engine on a flat scissors jack,
raiae engine and chassls untl swingarm and rear isolator
rnount align and pivot shaft can be inatalled.

S.'l

4. Torgue swingerm pivat shaft to 24-28 fi-lks
(32.5-35.2 Nm). -

S, Torgue Swingarm pivot shgﬁ‘- pinch bolt to 17-18 fi-lbe
(23-25.8 Nm) using LOCTITE 272,

6. See Figure 3-41, Route transméssion venl Ene up
through left side of frame exdting under the rear masler
cylinder under the rider's seat. Install two tie wraps 1o 7. 5ee Figure 3-43. Using the overhead hoist to align the
secure transmission vent line in place. Inspect vent line frame to e rear isolator, install rear jisolator bolt and
o vierity space batween vant Bne and rear exhauat. l=ave looae at this time
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Flgura 3-43. Installing Rear lzolator Bolt



Frame assembly

W7 bracket
Fasteners for “V" bracket (3)
Isolator essembdly, front
Fasteners for fro
Bolt, front lzola
Tie bar assembly,
Fasteners for front tie bar assembly (2)

. Mut for one fastenar for front tie bar assembly
0. Mount, center tie bar

11. Fasteners for center te bar mount (2)

BN g g e

Washers for center tie bar mount (2)

Tle bar azsembly, center

Fastenars for center tie bar assembly (2)
Washers for cenber the bar agsembly (2)
Cable, negative battery

. Isolator assembly, rear
Fasteners for rear lsolator assembly (4)

Washers for rear isolator assembly (4)
Bolt, rear lsolator

. Tie bar assembly, rear

Fasteners for rear tie bar assembly (2]

Figure 3-44. Engine Mounting System
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Fiotate enging down and Install exhaust headar only and
tighten fasteners to 72-96 in-ibs (8.1-10.8 Nm).

NOTES
Tighten haader nuts gradually, alternaling behveen sfuds
T irsune that exhaust ings are fush with engine.
Exhaust header must be forqued with the engine rofated
in the gown poesition. It is nod possible fo reach faslemers
an the rear exhaust af the head wilh engine rofated in the
When the exhaust header has besn torgued, rolate
anging back ug into frames.

NOTE

When tightening isolalor boit It i important to keep load off of

Iznlator boilt for inzfelation purposes. Alfernale belwaen Kght-
artirg isolalor boll and ralsing enging with scissors jack.

LRI A Erd ]

Figure 3-45. Lubrication Points on Front Isolator Bolt

NOTE

Ses Figure 3-45. Always coat shaft and Hreads of fronf izola-

for boit with anli-seize before instaling.
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1.

Front isolator

2. Front lzolator festeners (2)
3. Front isolator bolt

10.

11.

12
13

14.
15.

16.

17.

Flgure 3-46. Front leolator

See Figure 3-45, Ingert front isolator bolt (3) through
front izolator (1) &nd boosely thread o frame. Do not
tightan at this paint,

See Figure 3-48. Install isclator mounting fasiensrs (2)
and fighten to 49-51 fi-lba (66-50 Nm).

Tighten front isolator boll 1o 43-51 fi-Ibs (66-63 Mm).

Sea Figure 3-44, Torgue rear isolator bbit 1o 48-51 fi-lbs
(GE.4-59.1 Nm).

Ses Figure 3-44. Install rear e bar o frame and tghten
to 25-27 fi-lba (33.9-38.6 Nm).

See Figure 3-44, Install center tie bar to engine and
tightan to 35-27 fi-lbs (33.9-36.6 Nm),

See Figure 3-44, Install front “W™ bracket with oil cooler to
rri@in frame.

g Inatall "V~ brackst to main frame frorm the lefl side of
thex vehicle and tighten to 120-144 in-dbs (13.6-16.3
MNm).

b.  Install front tie-bar to engine and tighten to 25-27 -
Ibs {33.9-36.6 Nm).

¢, Attach regulstor wiring hamess to brackst mylon
cabls straps.

Ramove SCss0rs jack.




Flgure 3-47. Muffler Mounting System

18, See Figure 3-47. Install rear muffler bracket and torque NOTE
to 32-36 ft-lbs (43.4-48.8 Nm). mmfmmmmm.ﬂgmmmm#
19. Install front mufller mount and leave loose at this time. muffier mounts first in order to proparly install ol lines.
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CAUTION

At this point it will be necessary to install the oil lines. It
=1 rtant to follow this procedure to ensure correct
orientation of oil lines in order to establish the proper
clearances needed between the oil lines and varied cam-
ponents on the vehicla.

:\%ﬁ s e

! 1. Swingarm/Oll reservalr T.  Qil tank draln plug
| 2. Vent oil line 8. Gil Filter
| 3. Feed oil line 9, Front muffler mount
4. Retum oil line 10. Rear muffler bracket
5. Feed oll line from oll pump to oil cooler 11. Ol codler
6. Feed oil line from oil anlm' to crankcase
guire . il Lines an nec 5
oy Flgure 3-48. Oil Li d Connection
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SM8 - A/8 in. (8-9.53mm) 2, 37/64 - 45/64 in. (14.58-17.86mm) 3. 1/4 - 2364 in. (6mm - 9.13mmj)

b 1

Flgure 3-38. Oil Line Clearances and Torques

). See Figure 3-48. Install the returm, feed and vent oil WS 22. Torgue the feed oil line next making sure the dislance
gtarting &t the swingarmioll reservoir and working batween the feed line and the return ling is within specifi-

lowands the front of the vehicle, Leave all oil line fillings cations. 20-22 fl-lbs {27.1-29.8 Nm).

loose at this time. 23, Torgque the vent oil line nexl making sure the distances
NOTE betwaan lhe vent line and the feed line is within specifi-

Once the three main ol lines are aftached, it will be neces- cations. 14-16 fi-lbs (18-21.7 Nm).
sary to follow the proper torquing sequence. The three main
oil lines must be forqued at the swingarmyal resenair firsL
21. Ses Figure 3-49. Torque the return oil line first making
sure to maintain e proper clesrance betwesn the oil
lirse and the rear muffler bracked, 19-21 fi-lbs (25.8-28.5
Mm.}
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R g BT e

Figure 3-50. Approximate Sevgm O'Clock Orientation of Oll Feed Line and Ol Return Line at the Ol Pump
r

See Figure 3-50. Tha feed oil line at the rear of the of the
oil pump should be torqued 1o 18-20 fi-ibs (24.4-37.1
Nm). When the il line has besn properly torgued, the
arlentation of the line shouwld be approsimately 7 o'clock.

. Also forgus the reburn oil lins at the top front oil purmp fil-

3-38

ting 1o 18-20 fi-bs (24,4-27.1 Nm), When the oll line has
b=en properly torgued, the orientation of the line should

—_

M approcamaledy 7 o'clock.
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26 Torgque the vanl oil line al the gearcsse cover o 120-132
In-lbea (13.6-14.9 Nm).
NOTE
Wihen forguing the vent Mne, venty that the Nne does not haisf
down towards the muffier, but remains horizonta! and aligned
with the fead and return ines affer forguing.




L —

ril Figure 3-51. Clamp Orientation and Oil Line Spacing

CAUTION

The orientation of the oll lines |3 extremely important to
the relation of the oll lines and certain components on
the vehlcle,

*7. Ses Figure 3-51. Verily that both black plastic oil Ene
clamps are pargllel o the crenkcesss and thare is a
clearance of 516 in. (7.937% mm) between the bottom of
the crankeases and the oil lines.

NOTE :
The S5'16 in. clearance is bedween the crankcase and the
steal ol ng as stowr. Mot behween the crenkcese and the
clamp.

2013 Buell XBSR: Engine  3-37




15 Verify that the clutch cable and fead

line have & clearance of 1/8 to 14 In. (3.175-6.35 mm) between them.
2. Verity that oll llnes have & minlmum clearance of 1/8 in. (3.175 mm) between tham.

..........

''''''''''

Flgure 3-52. Ol Cooler Feed Gl Llne_ﬁrlenmtiun {Approximately 2 0'Clock) and il Line Clearances

-~
28. Loosely inatall the feed ol line 1hﬁ|i runs from the bower
fromt oil pump fitting to the rear fithrg on the oil cooler,
NOTE
Depanding on the fype of crowsiool baimg used o fongle the
ol ez it may be necessary fo remove the oll fitter in arder o
properly torgue cartain ol ine fittings.
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CAUTION

Zee Flgure 3-52. It |z Important to malntaln an orlentation
of approximately 2 o'clock with the rigid part of the feed
oll line running to the ol cooler. Also be aware of the 1/8-
1/4 {3.175-6.35 mm) clearance speclfled between the feed
oil line end the clutch cable at the front of the crenkcase.



NOTE
When lorguing the off cooler feed and refurn Knes to B of
cooler, verify that the ines do not twist while fonguing.

29, See Figure 3-54. When torquing the feed oil line from the

! pump 1o the oil cooler it is necessary o torgue the fitting
at the oil pump first, 18-20 fi-lbs (24.4-27.1 Nm), making
sure to center the oil ine between the ofl sending Switch
and the refurn qll Bne fitting on the crankcase.

30, See Figure 3-53. Torgue the feed ol line at the oil cooler
to 15-17 f-Ibs (20.3-23 Mmi).

NOTE
When insfaling the ol cooler refurn off fine i iz necessary 0
install the end at the crankcase first.

31, Install the oil cooler retwrn ol line that runs from the
crankcase fitting, which is located above and forward of
thee wil filter, to the frant liting on the oil cooler.

32. Torque the oil cooler return line fitting at the crankcass
first to 15-17 fi-lba (20.3-23 Mm).

NOTE
See Figure 3-54. The' orlentation of the oil cooier retum ol
[ine where it enters the crankease shoind be at spproximaiely
4 o'clock to aliow for proper alignment and ciearance of other
componanis on the vahicle.

33, Ses Figure 3-53, Finally torque the oil cooler ralurm line
fitting on the front of the oll cooler to 15-17 f-Ibs (20.3-23
Mmi).

1. Od uu-nhrhtddl ||I'I‘Ef'l"ﬂl'lttll| pump.
| 2. Ol cooler return oil line to crankcase

Flgure 3-53. 0il Cooler Oil Lines

Orientation of return line
should be approximately
4 o'clock

Flgure 3-54. Dil Cooler Feed and Return Qll Lines Location and Orientation
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|

| 1. MNeutral awitch [131] . 4. Alternator connection [46]
2. Speedometer sensor connection [B5] 5. Voltage regulator connection [77]
3. Cam positlon sensor connection [14]

Flgure 3-55. Electrical Connections

nemns:

Meutral swilch [131].

Speadometer senaor [B5] (inslall e wrap).
Cam pogsition sensor [14].

Alarnator [45].

Violtage regulator [77].

Positive battery cable al starter.

Starter solenoéd [128].

Oil pressure swibch [120].

3. See Figure 3-55. Connecl the following electrical compa- ‘

Te mpaDFw

ﬁ' Flgure 3-58, Correct Routing uﬁ'.l'lrlng Harmessas
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Figure 3-57. Sidestand Assembly and Switch with Cable
Strap

NOTE
35, Seo Flgure 3-57. Install sidestand assembly.
6. Pull wire hamess and sidestand switch through from
right side of wahicld.
37, Install sidestand switch to sidestand assembly and install
cable strap.

Figure 3-58. Clutch Cable Retaining Clamps

38 See Figure 3-58. Pull chulch cable back wp into the

proper position.

a. GConnect chutch cable to ha'l.r:-dlEDElrﬂ- and adjusl lo

apecificatons.
b. Inskal retgining clamps.

2003 Buell XBIR: Engine

31



Clamp, Torca

Muffler mount, fromt

Screw, front muifier mount (1)
Bushings, front muffler mount (2)
Flat washer, front muffler mount (1)
Hut, front muffler mount (1)

Front muffler strap fastensr

SR

8. Muffler strap, front

8.  Muffler bracket, rear

10. Screw, rear muffler bracket (2)

11. Flat washer, rear muffler bracket (2)
12. Rear mufiler strap featenar

13. Muffler strap, rear (2)

14, Muifier

Figure 3-58. Muffler and Mounting System

38, Sea Figure 3-58. Insiall muffler with Torce clamp but do
ned tighten: r}"

. Imstall rear mufiler straps and-Lrtamataly tighrten rear
strap fastensrs (12) untd properly torqued o 48-60
In-ibg (5.4-6.8 Mm),

b, Install Tronl mulller strap fastenar (7) and forgus to
108-120 In-lbg {12.2-13.6 Nm).

¢ Tighten Torca clamp to 40-45 fi-lbs (54.2-61 Nr).

d.  Tighlen frant muffler mount fo 22-25 fi-lbs (29.8-33.9
Mmj).
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CAUTION

it is important that the front muffler mount s tightened
last in order to engure proper alignment of the exhaust
system.



—

4.

41.

42,

Ll

Ignition coil
Coll connectlon [83]
Cylinder head temperature sensor connection [90]

4. DOxygen sensor connection [13

5. Throttle cables

Flgure 3-60. Electrical Connections and Throttle Cables

See Figura 3-80, Connect throttle cables 1o Induction
maulethrotths body.

Caonnect the following Sensors:
g. Temperabure sensor [S50].
b, Owygen sensor [137] (Install wire tire on harmess).

See Figure 3-80. Install the ignition coil and spark plug
wires and connect [B3], Tighten ignition coil fasleners to
120-144 in<bs [13.68-16.3 Nm).

7]

r
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1. Fuel line connection
2. Connection for throttle position sensor (B8]

3. Connections for fuel Injectors [84 & 85]

r

Figure 3-61. Fuel Line and I:II:;FI E-h:!-mﬂml Emnentlnht

CAUTION

Remowe shop towsl from entrance of throttle body to
ensure proper operation of Induction module.

43. 5Ses Figure 3-61. Connect throtile position sensor [BE].
44 Connect fuel injector leads [84 & 85].
45, Gonnecl fuel ling

46. Instell throttle body velocity stack and tighten to 12-36 in-
Ibs [1.356-4.084 Nm).

47. Install alr box cower and assembdy. Tighten fasteners o
4120 in=lbs (9.49-13.58 Mm).

48. Fill oil tank.

49, Connect fuel purmp,

50, Inztzll rear belt and idler pulley. 1.8 DRIVE BELT
SYSTEM and 2.13 REAR BRAKE MASTER CYLINDER.

51, Install left and right sice rider 2qig and support
plates and torque to 108-132 in-lbs (12.20-14.91 mm).

NOTE
Whan re-instaling the nght side rider fooiresf and support
piata, alzo install ear brake pedal aszembly and remofs res-
arviair.

52. Install sprocket covar and lighlen Eslanars and washers
to 12-36 In-lbe (1-4 Nm).
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53. Install chin fairng. See 233 CHIM FAIRING.

54_ Install air scoops, rnght and left sides. Ses 2.35 AIR
SC00PS,

NOTE

The comnaciion for i plmp 5 just above the pump lcahed
al the rear of the fus! lank on the laft side of the wahicls.

BAWARNING

Always connect positive battery cable first. If the positive
cable should contact ground with the negative cable
Installed, the resulting sparks may cause a battery explo-
sion which could result in death or'serious injury.

55, Connecd nagative ground cabls to battery and install seal
(tighten].

AR WARMING

Pull up on saat to varify that it is properly sscured, front
and rear, A loose seat may shift during wehicle oparation
and startle the rider, possibly causing loss of vehicle
control resulting in death or serious injury. )



CYLINDER HEAD

CAUTION

All washers and fasteners used In the engine are hard-
gned. Do not mix or replace hardened washera and fas-
teners with unhardened parts. Do not reuse fiber cover

geals. Engine damage may resull

3.6

REMOVAL

Before removing the cylinder head assembly, it is necessary
o redale engine down ss described in 3.3 ENGINE ROTA-
TION FOR SEBRVICE. The rocker arm covers and intarnal
components mest be removed before removing cylinder
heads.

Crankcase breather
Grommet
Screw (1)
Wagher (4)
Gasket (4)
Rocker cover (top)
Bolt (3)
Washer (3)
Gasket (inner)
10. Gasket (lower)
11. Rocker arm shafts
12. Baolt (2)
13. washer (2)
14. Rocker cover (lower)
15. Rocker arm (2}
16. Buszhing {rocker arm - 4)
17. Gasket (lower rocker cover)
1B. Hydreulic lifter
19, Screw, tappet anti-rotation (2)
20. Gasket (push rod cover)
21. Pushrod cover
| 22 Screw (d)
23. O-ring (push rod cover - 2)
24. Push rod
25, Washer (4)
26. Bolt(4)

B ge N
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Figure 3-62. Rocker Arm and Pushrod Cover Assamblies
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Rocker Box Assemblies

1. Remowe spark pluge.

2. See Figure 3-62, Removwe screws wilh washers and liber
cover seals. Discard fiber seals.

3. Femove 0P rocker covers.

4. Remove and dizcard gaskets.
FRolale crankshaft until both vahes are closed on head
being removed.

B. See Flgune 3-83. Remove handware holding lower rocker
cover to cylindsr head in the following order.
d, RAomove lwo screws and washars (1),
b. Remove three Dolts and washers [2).

z. Loosan the four rocker arm fastensrs (3) in 1/4-1/2
wrn increments using A cross patiemn 0 ogder bo
redieve walve spring pressure on the lower rocksr
b

7. ‘Ges Figure 3-62. Remove lower rocker cover.

NOTE
Roemove lower rocksr box a5 an assembiy; then disassembis
as requirad.

CAUTION

Mark rocker arm shafis for reassembly in their original
posltlons. Valve traln components must be relnstalled In
their ariginal positions to prevent accelerated wear and
increased valve train nolse.

B. See Figure 3-64, Roermowe rocker arm shafts by lapping
{hem owt using & hammer and 8 soft metal punch.

8. Remove rocker arms; mark them for reassembly in
theeir original bocations.

10. Mark the location and onentation (fopbottom) of sach
push rod. Remove push rods.

ey
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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 head screws are not loos-
ened (or tightened) graduslly in the sequence shown,
11. See Figure 3-65. Loosen each head screw 1/8-tum fol-
levevinng thie seguence showr.
g. Continug boosening in 1/8-tum  Increments  wntil
sorews are bose. Hemove head screws.
b. Remove cylinder head, head gaskel, and O-ringa.
12. Discard head gasksl.
13, See Figure 3-62. Remove push rod cover, gaskel and
vahme tappsis.

DISASSEMBLY

1. Sea Figure 3-66,,Clamp VALVE SPRING COMPRES-
S0OR TOOL (Part Mo. HD-34736B) in vise.

2. Bew Figure 3-88. Compress vahe spring with VALVE
SPRING COMPRESSOR.

3. Sew Figure 3-87. Remove valve keepers, upper collar
and valve apring. Mark valve keepers for reassembly in
their onginal locations.

4, Use a fine tooth file to remove any burrs on the valve
stem af the keeper groove.

5. Mark valve to ensure thal it will b reassembled in the
sarme head. Remove valve, valve stem ssal and lower
collar assembly by hand. Mo special tools are required fo
resmone vabee siem s=al and lowsar collar assambly,

& FRepest the sbove procedurs for the olher valwes.

ey

Hesd Screw LooseningTightening Seguence

Figure 3-85, Head Screw Lmuenlngfﬂghtm;i.ng Seguenca

Figure 3-B6. Valve Spring I.':_a:-nmrem
(Part No. HD-34736E)
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7.
B.
8.
10.
1.
12
13.
14,
15.
16.
| 17

oy leei e ]

Screw
Screw
Valve collar retainer
Upper valve spring collar
Valve apring

. Valve seal and lower valve spring

collar aszembly

Valve guide intake & exhaust (2)
Cylinder head

Exhaust port stud g
Cylinder head gashet

Cylinder O-ring (4)

Cylinder Ingert -

Cylinder wipiston & rings
Cylinder base gasket

Cylinder base stud

Exheust valve

Exhaust valve saal

3-48
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Figure 3-67. Cylinder Head, Cylinder and Piston Assembly



CLEANING AND INSPECTION

Cylinder Heads

B

Low pressure compressed air can blow debris Inlo your

face and eyes. Always wear éye protection or a face
shield when using pressurized air. Failure 1o take ade-
quate safely precautions could result in death or sericus

Injury.

1.

Bead blast or scrape carbon from head, top of cylinder
and vahe ports. Be careful ko awokd scraiching or nicking
cylinder head and cylinder joint faces. Blow off lposened
caron or dirt with compressed alr.

Soak cyfinder head in an aluminum-compatible cleaner
aobvent to loosen carbon deposits.

Wash all parts in non-flammeble solvent, followed by a
thorough washing with hol, soapy water. Blow out oil
passages in head. Be sure they are free of shudge and
carbon particles. Remove loosensd caron from vahe
head and stem using a8 wire wheel. Mever uss a file or
othar hardened tool which could scratch or nick valve.
Polish vake stem with very fine eamary clolh of sleel
wizal.

ey

Flgure 3-68. Checking Gasket Surface

4, See Figure 3-88. Check head gasket surface on head for

flainess. Maching of replace any head which excesds
SERVICE WEAR LIMIT of 0L006 in. (0,152 mim).
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Rocker Arm Assemblies

1, OCheck each rocker arm, at pad end and push rod end, for
unerson wesaEr oF pitting. Beplace rocker arm i either con-

d:l'.rtil:ln exists.

Figure 3-59. Messuring Rocker Arm Shaft Diameter
{Frocker Cover Position)

" Figure 3-70. Measuring Rocker Arm Shaft Diameter
{Rocker Arm Bushing Position)

2. Measure and recond rocker &rm shaft dismetar.

8. 5Ses Figure 3-69. Measure whire shall fits In ower

FOCker amm oover.

b. See Figure 3-70. Measura where rocker arm bush-

ngs ride.

5
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Figure 3-71. Measuring Rocker Arm Shaft Bore Diameter

in Lower Rocker Cover

Figure 3-T2. Measuring Rocker Arm Bushing
inner Diameter

Mezsure and record rockar arm shafi bore diameler,

8. Ses Figure 3-71. Measure bore of lower rocker
COVET.

b. Ses Figure 3-72. Measure rocker arm bushing inner
diarmeter,

Check the messuremenis obfained in Sleps 5-6 agalnat

vz SERVICE WEAR LIMITS. Repseir or replace paris

excasding limits.

Ascemiple rocker arme 2nd rocker arm shafis into ower

rocker Cover.

Check end play of rocker arm with feeler gauge.

Replace rocker arm or lower cover or both il end play

axceeds 0025 in. (L35 mm).



Valves Valve Guides

1. Clean valve guides by lightly honing with VALVE GUIDE

1. Feplace the vahlve i thers is cwidence of bumming or HONE {Psrt No, HO-34723)

cracking.
i 2. Scrub guides wilh VALVE GUIDE BRUEH (Fart Mo, HD-
%2, Ingpect the end of the valve stem for pitting or uneven 34751) and hot soapy waler, Measure valve stem outer
wear. Replkce the vahe if sither of thess conditiona are dizuneder and vahe guids inner diameler. Gheck mea-
found. surements against 3.1 SPECIFICATIONS.

3. Inzpect for burrs around the vahe stem keaper groove.
Ramoye burrs with a fine tooth file if found. Valve EPTII'I'QS
1.  Inspect vahe springs for broken or discolored cols.

Valve Seats NOTE
: The XBOR wtiizes a single valve spring for saach vahe. The
NOTE inmar and outer springs ane combined into one fapered Spring
Valve seafs are also subject fo wear. Resurface valve seafs  that is progressively wound.
whenever vilves arg refinishedal

1. Inzpect seats for cracking, chipping or burning. Replace
seals il any evidence of these conditions are found.

Figure 3-74. Checking Spring Free Length

2. Sew Figure 3-74. Check fres length and compression
force of sach spring, Compare with 3.1 SPECIFIGA-
TIONS. If apring length is shorler than spectfication or i
spring compression force is below specification, replace
Spring.

Spark Plug Threads

Inapect apark phug threads for damage. if threads in head are

s . darmaged, a special plug type insert can be installed using a
Figure 3-T3. Measuring Valve Stem Protrusion 12 mam spark plug repair kit

2. See Figure 3-73. Check seats for recession by measur-  Push Rods

ing valve siem profrusion. Examine push rods, particularly the ball ends. Replace any
a. Wipe valve seats and valve faces clean, roda that are bent. worn, discolored or broken.

L

b, Measure vabee stem TUSIon.

c. Il vale stem p des more than 2.031 in.
[51.587 mmi, replace vahwe seat or cylinder ead.

NOTE

Repiacing a vahe seal s a complex apsmation requiring spe-
cial equiprment, If the seat ia loose or is nof fully seated in the
head, then seaf movemant will prevent the proper transfer of
heat from the valve. The seat sunface musf be fusth with (o
beldow) the head surface. Ses 2.1 SPECIFICATIONS for valve
spat-fo-cyilinder haad fif.
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Replacing Rocker Arm Bushings

1. See Figure 3-75. To replace worm bushings, press or

drive: e Irom e rocker arm. If bushing ie difficult to

, turn a 16-18 tap inko bushing, From oppoaite

side of rocksr arm, preas out bushing and fap wsing a
discarded rocker arm shaft.

2. Press replacement bushing into rockss arm, flush with
arm end, and split portion of bughing towards top of arm.

3. Using remabning obd bushing as & pilot, line ream new
bushing with ROCKER ARM BUSHING REAMER (Part
Mo, HD-84804-57).

4. Repsal for cdher end O rockers anm.
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Figure 3-75. Replacing Rocker Arm Bushings
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Replacing Valve Guides

Valve guide replacement, if necessary, must be done before
valve seal is ground. I is he vahe stem hole in valve guide
,that determines eeat grinding location. Valve slem-to-vahe
uide clearances are listed in Teble 3-18. K valve stems and’
or guides are worn beyond limils, install new parts.

Table 3-19. Valve Stem Clearances
and Service Wear Limits

| SERVICEWEAR | (- 1
VALVE CLEARANCE | ke
Exhaust 0.001-0.003in. | 0.0035 in.
[0,025-0.076 mm) i (00835 mm)
Intaks 0.001-0.003in. | 0,0035 In.
(0.025-0.076 mm) | {(0.0885 mm)

1. To remove shoulderess guides, press or tap guides
toward combustibn chamber using VALVE GUIDE
REMOVERAMSTALLER (Part Mo. B-45524).

2. Clean and measurs valve guids bora in haad.

3. Measure outer diameter of a new standard vale guide.
The guide diameter should be 0.0020-0.0033 in. |
(0.0505-0.0838 mm). larger than Bore in head. if it is not,
select one of the following oversizes: +0.007 in. (+0.025
), +0.002 in, (00051 mm) or +00003 in. (0076 mm)
(intake and exhaust). : ey

4 See Figure 376 Install shoulderless guides using | 1+ Valve guide removerinstalier (Part No. B-45524)
WALVE GUIDE REMOVER/INSTALLER TOOL (Part N, | & Cylinder head stand {Part No. HD-35782)
B-45524). Press or drive guide wntil the tool touches the P o
machined surface surrounding the guide. Al this point, Flgure 3-76. Installing Shouldefless Valve Guide
e corect guide height hes been reached.

5. Resm guides to final size or wilhin 0.0010 in.
(0.0254 mm) of final size using VALVE GUIDE REAMER
(Part Mo. B-45523). Use REAMER LUBRICAMNT (Part
Mo, HD=-39964) or liberal amounts of suitabls cutting wil
to prevent reamer chatis:

NOTE
The hone Iz nof infended to remove matenial

6. Apply the proper surface finish to the valve guide bores
uging the VALWVE GUIDE HONE (Part Mo, B-45525).
Lubricate hone with honing oil, Driving hone with an
electric drill, work for 2 croeshatch patiern wilh an anghs
of approximalely 607,

1. Valve guide brush {Part No. HD-34751)
2. Cylinder head holding flxture
{Part No. HD-38788)

Iy

Figure 3-T7. Cleaning Valve Guidas

7. See Figure 3-77. Thoroughty clean valve guide bores
uging VALVE GUIDE BRUSH (Part Mo, HD-34751) and
hot soapy water.
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PROCEDURE FOR USING THE
NEWAY VALVE SEAT CUTTER

Table 3-20. Neway Valve Seat Cutter
PART NO. SPECIALTY TOOL

HDO-35758A Mewsy valve seat cutter
| HD-29788 Cylinder head holding fixture

Figure 3-T8. Neway Valve Seat Cutter

NOTE

o Loy comaet valve sfem fo vahe guide clesrance befarg
refacing. See Table 3-19. If new guides must be
installed, complete that task before refacing vahves and
SEls,

# This procedurs is nof basad on the lapping of vahes. Tha
e rasuit & an inferference O bedween e wvalve of 457
arnd the varlhve seal witich will be 467

1.  Bacure cylinder haad for servica.

a. Thread 12 mm and of CYLINDER HEAD HOLDING
FIXTURE (Part No. HD-30788) into cylinder head
spark plug hols.

b. Clamp tool in vise and further tighien cylindsr hesao
anto the fidbere o prevent any movemesnt during

_ Operation.

. Place cylinder head at a 45" angle or one thal ollers
a comfortable working position.

q
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Cblain the NEWAY VALVE SEAT CUTTER SET (HD-
A5758A) and cut valve seat angle to 46°. Do not remove
any more metal than s necessany 1o clean up the ssat
[that is, to provida a umiform finieh and remove piting).

In arcer o determing e cormect locabion of the 467 vahe
seat in the head, measure the width of the vahwe to be
usad and subtract 0.080" (2,032 mm) from that numbes.

St vour didl calpar to the lesser measurement and lock
down for quick reference. This is the location of your
il Soal.

Use a permanent magic marker 1o highlight the valve
saat arsa that is going 1o be cut and be sure to highlight
all 3 angles. Allow marker o dry betore proceeding.

NOTE
Always ormsure culfler blades and cutfer pilot are clean
before beginning the cuthing process. The comect clean-
ing brush is supplied with the Neway fool saf.
Also ensure the ingide of fhe valve guide s cean by
wesirg Kenl-Moore cleaning brush (Fard No. HD-34757).

Choose the cutter pilet that fits properly nto the vahe
guide hole and sascurely seat the pilot by pushing down
and turning wsing e inslaiton ool supplied in the tool
aei.

Chooss the proper 46° cutter (intzke or exhaust) and
genithy slage the culler onlo the pilot being carsful not to
drop the cutter onto the seat.

While apphing a constant and consistent pressure,
reimiow jusst enough matenial o show a complete clean-
up on the 46° angle.

NOTES

If the width of the clean-up angle iz greater on one sidp
of the zeat than the offer, the guide fnay noed fo be
replaced due bo improper instaliation.

After making the 46° cut, if you discover 8 groowve cint
compietely around the seal his means the blades of the
cutfer are in alignment and meed fo be staggersd. This iz
Accomplizhad by loeseming al of the ladas from the cut-
ter body and moving each blade slghtly in ite cradle in
opposite direclons on the cufter. The ool necoed fo
Ipceen e ades is supphed in the tool 52t A parma-
nemt magic marker mark svery 80° will hailp in defermin-
Ing where New angies are.

A



——

10.

11.

Mext, with your dial caliper locked to the predetermined
salling, measure the 46° cut at the ouler most edge at
the widest point of the circle fo determine what cul needs
by b ke Mg,

a. If the 467 cut & to high (towards the combuslion
chamber), use the 317 cutter o lower the vahe seat
closar io e port.

b If the 46° cut is too bow, use the BO° cutter io raise
the valve seat or move it away from the port.

NOTE
Dwe ko using the fop measurement of our vahe seal as 8
reference point it will usualy be necessary to use the 31°
cutter following the initial 46 cutl.

Amwmmmmmmmmme
magic marker i order to ensure the iocation of the 46°
wiblvi seat

If the locafion of the valve seat is not cormacl, repest
staps B and 9.

When you accomplish a complete clean-up of the 458°
angle and the width is at leasL.082 in. (1.575 mmy}, pro-
cead to the noxd slep.

12,

13

18B.

Sebect the proper 60° cutter and genlly slicde the cuiter
down e cutter pllot to the valve seat

Bemove just encugh meterial o providse an oven vahe
paat width of 040,062 in, (1.016-1.575 mm).

Bemove cuther piot and wash head thoroughly and dry
complaialy.

Fepesal the process on any valve seat that needs ser-
vice.

Insert valve to be used in the valwe guide and botiom on
the wake seat. Positioning the cylindsr head porl
upwarde and with shighl thismby pressure against the
vale, completely fill the port with solvenl 1o verify proper
seal batwaen the valve and the valve seat.

NOTE

Huoid pressure against the valve for 2 minimum of 10 Seconds.
If any leakage occurs, examing e valve seaf for imeguiarities
oF gefects and i mecessary repeat the above Culling process.

[= Lo

Intake & Exhaust Valve and Seat

Min. 0.040 in. %1 016 mm)
Max. 0.062 in. (1.575 mm)

Flgure 3-T9. Valve and Seat Dimensions
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[ LT

Screw

Serew '
Valve collar retalner s,
Upper valve spring collar

Valve spring Q/_____

LR S

Valve seal and lower valve spring
_ collar assembly
7. Valve guide intake & exhaust (2)
8. Cylinder head
9. Exhaust port stud
10. Cylinder head gasket
11. Cylinder O-ring (4) B
| 12. Cylinder insert A
13. Cylinder wipiston & rings
14. Cylinder base gaskat
15. Cylinder base stud
16. Exhaust valve
17. Exhaust valve sest

 Figure 3-80. Cylinder Head, Cylinder and Pistan Assembly
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ASSEMBLY

1. Wash oyvlinder head and valves in warm, soapy waler 1
remove all debris from culting valve seats.

. Serub valve guide bores with VALVE GUIDE BRUSH
{Part Mo, HD-34751) and hot, soapy waber,

Low pressure compressed air can blow debris into your

tace and eyes. Always wear eye protection or a face

shield when uszing pressurized air. Failure to take ade-

quate safety precautions could result in death or serlous

injury.

3. Blow dry with compressed air.

4, Apply a liberal amount of engine oil to the vakve slem.

5. See Figure 3-80. Insert vahe into valve guide and bottom
vatheg on vahe seat.

 Figure 3-81, Valve Guide Seal Protector Sleeve

8. See Figure 3-81. Place a profective sleave over Ihe vale
stem kiEper gQroove.

Fallure to use a protective zlesve on the valve stem
keeper groove when Installing the valve stem seal and
collar azsembly will result in damage to the seal causing
leakage around the valve atem, excessive ol consump-
tion and valve sticking.

Flgure 3-82. Valve Seal and Lower Collar Assambly
{seal and lower collar replaced as assembly only)
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Figure 3-83. Valve Seal and Lower Collar Assembly
Installation

7. Soe Figure 3-83. Coat the sleeve with oll and place a
new seal and lowsr collar assembly ower the valee stem

and onto valve guide.
NOTE Figura 3-84. Valve Spring Compressor
® Ses Figurs 3-82. The valve seal is now incorporated into {Part No, HD-34T36E)
. e lower collar and is insfalled by hand. NO SPECIAL
TOOLS ARE RECUTRED. 8. Install valve spring and upper collar.
® The seal is completely installed when the lower cofler 9. See Figure 3-B4. Compress spring with VALVE SPRING
ol S i i ol Bt COMPRESSOR (Part No. HD-347368),

NOTE
The XBYR whiizez & single valve spnng for 2ach vahe. The
inmer and outer springs are combined info one Epared spnng
Do not remove velve after seal is installed. Dtherwise,  thar = progressively woundl
e i ol s b 10, Insert valve keepers info upper collar, faking sure they
angage grooves in vake stem. The kesper gaps should
be equsal.
11. Raleass and removs from VALVE SPRING COMPRES-
sr'-'m' o
12. Repeat Steps 4-11 for the remaining vahe.
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PUSH ROD COVER INSTALLATION —
L I S PLE __.-_'-\._
.I'i'l_ __.--_"'M.-I.--"I
-. NOTE II- II- o f,a*’
Push rod covers must be instalied prior to instaling cylinder I
heaas. I| I|I II I|I
I [ TR
] 'I |I ___.'-_-\_\_2 F
{4 |
(G
: f’f f’l"-":
@ F
= .'I
[N
|“'|- .__.—._1
I|:| '\-____r I|‘
il it gl
III| I.' i I ."'I‘-"".-..-.
Figure 3-85. Push Rod Locatlons f_-' | f N |
| ¥
] / | "
1. Ses Figure 3-B8. Install push rod covers. 1‘\\‘ ’ ' _x'g "
| : __j';l' ___.-"x___.-"
a. Install new o-rings (2) on top of each pushrod cover . W Iy
() | ,f’
ol ] -
Wi Ny / 4
b, Instal new push rod cover gaskel (5) onto bottorn of "{-;H Eﬁ%f,\b'l J,,f”
each push rod cover. . %"I'*-.-g;} A
c. Install each push rod cover assembly and start the I '
fasteners (4) securing the boftom of sach cover To
the crankcass. 1. Push Rod (2)
2. O-ring (2)
d. Tighten fasteners to 30-40 In Iba (3.4-4.5 Nm]. 3. Push Rod Cover
4. Screws (4) [
2, See Table 3-21. |dentify push rod color coding. lenglh 5§, Push Red Cover gasket i
and respective push rod positions in engine. Place intake !
and exhausl push rods onto sast at top of tappet, Figure 3-B6. Push Rods and Push Rod Cover Assembly
Table 3-21. Push Rod Selection
! COLOR
POSITION | CODES LEMGTH PART MO,
Exhaust 1 Bandg- | 10,780 in.
Pink/Purple | {274.320 mm) T
Intake 1 Bang- 10.726in. |
1790
Drange/Brown | (272,848 mm) -

CAUTION

After head(s) have been Installed do not turn englne over
until both push rods can be turned with fingers. Other-
wise, damage to push rods or rocker arms may result.
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CYLINDER HEAD INSTALLATION

Thoroughly clean and lubricate the threads of the cylin-
der head screws befors installation. Frictlon caused by
dirt and grime will result in a false borgue Indication.

1. Thoroughly clean and dry e gaskel Surices of cylin-
ders and cylinder heads.

e

Install mew O-rings cear b ring dowels af the top of the
cylinder. Apply a wery thin film of clean H-D 20WSs0
angine oil o O-rings Delone nsdalkation.

CAUTION

To ensure proper head gasket alignment, inatall new O-
rings over cylinder ring dowels before installing the head
gasket. Improper head gasket alignment will cause leaks.

3. Inztell 2 new head gasket to cylinder.

4, Carsfully kwer cylinder head over studs and position on
dowels., Use great care 0 a5 not to disturb head gaskat.

5. Lightly coat the threeds and bottom face of the cylinder

head bolts in clean H-O 20050 engine oil. Wipss ofl any
exness ol

CAUTION

The procedure for tlghtening the head screws is critical
to proper distributlon of pressure over gasket area. It
prevents gasket leaks, stud feilure, and head and cylin-
der digtortion.

&, Start the cylinder head screws onto the cylinder studs,
two shorl bolts on the ke side of the engine, two kong
bl o e Figiht.

=

See Figure 3-87. For each cylinder head, start with
screw numbered one, 23 shown. In increasing numsarical
soquence (e —1, 2, 3 and 4]

i Tighten bolts o 96-120 In-lbg (11-14 KNm).
b. Tighten bolis to 13-15 ft-los (18-20 Nm).

‘c. Loosen all screws.

=]

After screws are loossned from initial borgues, tighten
head s=crews in three stzges. Tighten fastensss
increasing nemerical sequence (i&-1, 2, 3 and 4).

f.  Tighten esch acrew to 86-120'in-lba (11-14 Mm).
b.  Tighten each screw to 13-15 ft-lbs {18-20 Mm).

. See Figure 3-88. Mark cylinder hesd and head
screw shoulder with a lins as shown (View &)

d.  Tumn all bolts an additional 85= -85~ .
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Front Cylinder

Head Screw LooseningTightening Sequence

|
‘

Figure 3-87. Head Screw LooseningTightening
Sequence

[T

View View
&

—

b

—-— -

i T

| i
1 ]
- Qe
Tighten head screws 1/4-tum in
thie third stage of Installatlon

Figure 3-88, Tightening Head Screws



WENEm mw

23

. Gasket (lower)

- Rocker Arm Shafts
. Balt (2)

. washer (2)

. Rocker Cover (lower)
- Rocker Arm (2)
. Bushing [rocker arm - 4)
. Gasket (lower rocker cowver)
. Hydraulic lifer -
. Screw, tappet anti =11

| Gasket (push sod coven

. Push Rod cover
. Screw (4)

24. Push Rod
25.
26. Bokt (4)

Crankcase Breather
Grommeat

Screw (4)

Washer (4)
Gasket (4)
Rocker Cover (top)
Bolt {3)

Washer (3)

Gasket (inner)

O-ring (push rod cover - 2)

Waszher (4)

|

ﬁhgum 3-88. Rocker Arm and Pushrod Cover Assamblies
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Ses Figure 3-90. Instzll mew gaskets with the besd fec-
ing up. Place lower rocker box assembly (with rocker
arms and shafts) into position. Place push rods in rockar
R sockets.

Figure 3-80. Lower Rocker Box Fasteners

o See Figure 3-20. Instell hardware attaching lower rocker

vl 1o cylinder hosd in the Tollowing order, Alter loosely
installing all fasteners, use a cross paftern on the four
lerge bols that fzsten the lower rocker box to head to
ligilen and then lorque 1o specificalions. This will blead
the tappets. Finish tightening remaining fastensrs. Fas-
{enar sequences, sizes and forgue specifications ars
Eated in Table 3-22.
a, Tighlen bolls (1) o 18-22 f-lbs (24-30 Nm).
b. Tighten bolts (2) to 135-155 In-lba (15-18 Mm).
¢, Tighten bolls (3) ko 135-155 in-lbs (15-18 Mm),
11. Zee Figure 3-89, Install upper rocker covers,
8 Place = mew inner gasksts on bowsr rocksr box
Assemiblies.
Place a new lower gaskets on lower rocksr cover.
Inatall upper rocker cover using screws with washers

and rew fiber seals. Tighten screws to 10-14 fi-lbs
[13.6-19 Nmj.
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Table 3-22. Lower Rocker Box Hardware

ITEM SIZE TORQUE
(1 i 18-22 ft-hhs
Baolt wiwashear i (2430 Mrm})
{E] 11-13 fi-ihs
1/4-20 % 1-1/4
Bolt wiwasher (1518 Nm) |
3) 135=155 in=-lbs
1/4-20 X 1-1/2
Sorew wiwashar (15-18 Wm




CYLINDER AND PISTON

REMOVAL/DISASSEMBLY

1. Strip motorcycle as described under 3.4 STRIPPING
MOTORCYCLE FOR ENGINE SERVICE.

2. FRemove cylinder head. See 3.6 CYLINDER HEALL.

3. Clean crankcase around cylinder base to prevent dirt
and debqis Irom entering crankcase whils removing cylin-
der.

4.  Soo Figure 3-91. Tum engine over untll piston of Gylinder
baing removed is al botbom of its siroke.

5. Carefully ralge cylinder just enough to permil placing

clean towel under pision lo prevent any foresgn matter
from falling info crankcase.

NOTE
if cplinger does nof come looss. Ightly fap a plashic AEmmer
perpandicular to the cplinger fins. Mever fry fo pry a cylinder
up.
G Carefully §ift cylinder over piston and cylinder suds, Do
not allow piston to &l against cylinder steds. Discard cyl-
indar bevsd greskic,

CAUTION

With cylinder removed, be careful not to bend the cylin-
der studs. The slightest bend could cause B stress riser
and lead to atud feilura.

7. Install & & in. (152 mm) length of 1/2 In. {12.7 mm} ID
plastic or rubber hose over each cylinder stud. Thes will
protect the sluds and the plston.

AAWARNING

Retaining rings are highly compressed in the ring groove
and may “fly out” with considerable force when pried out.
Always wear safety glasses or goggles when removing
or installing retaining rings. Fallure to wear safety
glasses or goggles could result in death or serlous

injury.

CAUTION

DO NOT re-uze plston pin retaining rings. Removal may
waaken retaining rings and they may break or dislodge if
_ reinstalled resulting in engine damage.

2
1

3.7

1
2
3
4.
a.
G
7
a.

i }

Hing st

Piston

Piston pin
Retaining ring (2)
Diovwrel and o-ring
Cylindar

Base gasket
Cylinder situd (4)
Connecting rod
Piston pin bushing

' Flgure 3-91. Cylinder and Piston
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CAUTHOM

Handle the piston with extreme care. The alloy used In
these plstons is wery hard. Any scratches, gouges or
other marks in the plston could score the cylinder during
engine operation and cause engine damage.

1. Piston pin retaining ring
2. Piston pin retaining ring Instalier
{Part No. HD-34623C)

Flgure 3-92. Removing Piston Pin Clrellp

B. See Figure 3-02. Remove the piston pin circlip as fol-
ks

s, Insert the PISTOM PN CIRCLIF REMOVERS
INSTALLER [Part Mo, HD-34823C) inlo the piston
pin bore until claw on ool is posiioned in glot of pis-
fon (direclly under clrclip).

b Squeeze the handies of the fool logether and pull
from b, In the event that the circlip shouwld fly out,
hold & shop towel over the bore during removal.
Hemowe circlip from claw and discard.
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NOTES
® It iz mof necessary o remove both piston pin circlips dur-
ing pigfon removal. Leave the second circlip in the pin
bora.

® Since the pisfon pin is a loose I in the plston, the pin will
casily alide o, The pin has fapered ends o hedp seal

the round relaining Aings.
| BT
.-'""::*.
Y =
W, |
IIIII.'M___ e
o
\-groove b
I.I \‘.
.-._!:__... -___.-I
(o,
| LT 1 T
"Q:_—-’I o 11T

Figure 3-83. Piston Pin and Plston identification

NOTE
Ses Figure 3-83. The arrow af the fop of piatonz must always
peint toward the front of the engime.

Figure 3-94. Removing Plston Rings

8. Seo Figure 3-94. To remove piston rings spread oubward
uritil they clear grooves in piston and lift off.



CLEANING AND INSPECTION

AR WARMING

H'Lcm pressure compressed alr can blow debris into your
face and eyes Always wear eye protectlon or a face
shisld when using pressurized air. Failure to take ade-
guate safety precautions could result in death or ssrious
imjury.

1. Soak cylindsr and piston in an sluminum-compatible
cleanartsohenl until deposils ane safl, then clean with a
brush. Blow off loosened carbon and dirt particles and
wiash In sohent.

2. Clean oil passage in cylindsr with compresssd air

3. Clean piston ring grooves with a plece of compression
ring ground fo & chiael shaps.

4. Examine piston pin to see that it is not pitted or scored.
Check pislon pin Dushing o see thal it 15 not loose in
connecting rod, gr?:'ead. pitted or scorad.

a. A plsion pin properly fitted to upper connecting rod
bushing has a 0.00125-0.00175 in. (003175
0.04445 mm) clearance in bushing.

b. See Connecting Rod Bushing section. K piston pin-
to-bushing clearance excesds 000200 in. (0.05080
mim), replace worm parts.

Claan pisbon pin rakining remg groowes

Examing piston and cylindsr for crecke, burmt spots,

groowas and gouges.

B. Check connecting rod for up and down play in lower
bearings. When up and down play is detected, lowdr
bearng shoukd be refitted. This reqguires remowing and
dississembling engine crankcss,

Checking Gasket Surface

CAUTION

it cylinder gagkel surface does nol meet Nlatness specifi-
cations, replace cylinder and piston. Proper tolerances
will extend component life and prevent leaks.

"

.

Flgure 3-95. Checking Gaskel Surfaces

1.  See Figure 3-05. Check cylinder head gasket surdace for
flainess.
A Lay & siraighledge sonoss lr'rﬁ:suﬂana.
b Try to insart a fesler gaugs between the streighi-
edge and the gaskel surlace,
c. I cylinder head gaskst surface i not flat within
0,006 In. (0152 mmj, replace cylingsr and piston,
2. Gheck cylinder base gashst surface for flatness.
i Lay a stmightedgs across the surfacs.
b. Try to ingert a feebsr gauge betweesn the stralghi-
edge and the gaskel surfce,

c. | cylinder bass gaskst surface is not flat within
0,008 in. (0.203 mm), replace cylinder and peston.
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Measuring Cylinder Bore

1.  Remove any burrs from the cylinder gasket surfaces.

2.  See Figure 3-96. Install a head gaske!, base gasket and
Onrings, and CYLINDER TORQUEPLATES (Part No.
HD-334468) and XL EVOLUTION TORCUE PLATE
BOLTS (Part Mo, HD-23446-86). Tighien the bolts using
the same melhod used when installing the cylinder head
sorews. Ses 3.6 CYLINDER HEAD.

NOTE
Torgue piates, propery tightened and instafied with gaskets,
simuwlate sngine operaling condiions. Measurements will ey
as misch az 0.007 in. (0,025 mwit) without torgue plates.

Figure 3-96. Measuring Cylinder Bore Using Torque
Plates (Part No. HD-334468)

3. See Figure 3-96. Take cylinder bore meaguramsant in ring
path, starting about 0.50 in. (12.7 mm) from top of cylin-
der, measuring from front o rear and then side to side,
Record readings.

4, Repeat measurement at cenler and then at bottom of
ring path. Record readings. Thie process will dabermine If
eylinder is out-of-round and will also show any cylindsr
tapar or bulge,

5. See Table 3-23. i cylinder iz not scuffed or scored and |5
wilhin service limif, see next section, DEGLAZING CYL-
INDER.

NOTE
if piston clegrance excesds service woar imit, cylinders and
pistons should be replaced with new components. Soe A7
SPECIFICATIONS.
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Table 3-23. Cylinder Bore

Service Wear Limit
BORE SIZES | IN. | MM
Standsard Bors 3.5008 ‘ 88,9203
Deglazing Cylinder
NOTE

Degiazing removes wear pafferns, mingr scuff marks and
scrafches williow! emlanging the bors diameler.

Lightly swab the cylinder bore with a cloth dipped in
clean engine oil.

Dolain a 240 grit flexible ball-type deglazing tool with &
bristle tip or finishing slone arrangement able to produce
a 80" cross hatch pattarn.

Install the deglazing ool In & slow-speed drill. The speed
at which the tool rotates delermines the speed at which it
must be slroked up &nd down the bore to produce the
desired crosa hatch patiern.

Starting &t the botiom of the cylinder, maove the deglazing
tool up and down the entire length of the cylinder Dorg for
10 12 12 complete strokes.

Stop to examing the cylinder bore andior take measure-
mients. & precies 607 cross halch pattern in the piston fravel
ared 5 e most Important.

CAUTHOM

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
regult in insufficient oil retentlon and possible piston sel-
zure and/or high oll consumption.

CAUTION

Fallure to remove all abrasive particles may reault in pre-
mature cylinder, plston and ring wear and possible
engine fallure.

5. Thoroughly wash the cylinder bore with lguid dishwash-
ing soap and warm water to remove all abrasive particies
and rasidual grit. Confinue cleaning until 2 clean cloth
st no evidence or dirt or dabris,

Hot rinse the cylinder and dry with moisture free Com-
pressed air.

Immediately apply a thin film of clean engine oil to a
chean white paper owel and thoroughly wipe the inside
of the cylinder,

-

pa

L

]

-

NOTE .
Aller wiping the cylinder with a clean, ofed paper fowsl, the
fowwsd wall be dark with comntamination. repeal this process
using & new lightly oiled paper towel each fime until the fows!
remains whits. The cylinder s now clean.
g, With the cylinder al reom temperature, check the piston

clearance in the cylinder in which the piston will run, See
3.1 SPECIFICATIONMS.



Fitting Piston Rings

iz

1. Top compression ring — Inatall either side up
2. Second compression ring — Install dot toward top
3

Oil control rlngta

Flgure 3-97. Piston Rings

See Figure 3-97, Piston rings are of two types: compression
and oil control. The two compression rings are positionsd in
the two wpper pislon fing groowes, The dot on the second
compregsion ring must face upward. Ring s8is are availaks:
1o fit standard and oversize pistons.

Figure 3-88. Measuring Ring End Gap

Pigton ring sets must be properly fitted to piston and cylinder:

1. Bea Figure 3-38. Inserl the new ring into the cylingar,
square it in the bore using the top of the piston and mea-
gyre the ring end gap with & feeler gauge. Do not use the
ring if the end gap does not fzll within the following spec-
ilicalions, Soa Table 3-24,

Table 3-24. Piston Ring End Gap

Ring Type [ Ring End Gap
| | inches ta .Fr'n_. —F T
| Top compression ring | 0.010-0.020 | 0.25-0.51
2nd compression ring | 0014 - 0024 0.35 - 0.61
Oil control ring rails | 0.010 - 0.050 | 0.25- 1.27
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NOTE
The zame pisfon may be wsed # cyiinder bore was ol
changed, umless il s sciffed or grooved. If re-using pisfon,
repiace piaton rings and hone [he cylinder walls with a No.
240 grif flexible home lo faciiitate ring seating.

Figure 3-89, Installing Piston Rings Transmission Shaft
Retaining Fing Pilers (Part No. J-5586)

2. See Figure 3-00. Apply enging oll to piston grooves. Lse
TRAMNSMISSION SHAFT RETAIMING RING PLIERS
(Part Mo. J-5586) to slip compression ringa over piston
inko their respective grooves. Be extremely careful not to
over axpand, lwist rings or damage piston surface when
installing rings.

NOTE
Install second comprassion ring with dof fowards top.

masic Pagitlon ring end gaps at arrows

1

Flgure 3-100. Ring End Gap Posgitlon

4. See Figurs 3-100, Install rings =0 end gaps of adjacent
rings are & minimum of 90° aparl. Ring gaps are not to
be within 107 of he thrust fece centerline.
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Figure 3-101. Measuring Ring Clearance In Groove

4. Ses Figure 3-101. Check for proper side clearandce with
Ihickness gawge, as shown, See 3,1 SPECIFICATIONS.

NOTE
If the ring grooves are clean and the side play i sl nof cor-

rect, replace the rings, the pislon o both.




ASSEMBLY/INSTALLATION

1. See Figure 3-106. Place PISTOM SUPPORT PLATE
(Part Mo, HD=42322) in position a5 shown.
!

Flgure 3-106. Plston Support Plats
(Part No. HD-42322)

2. Install piston assembly over connecting rod.

| e Thie

Flgure 3-107. Plston Fin and Piston Identification

NOTE
See Figure 3-107. Piston must be insfalled wilth the amow, &t
the top of the pisfon, poinding fowards the front of the engine.

3. Iresball pislon pan,
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CAUTIOM

Always uss new retaining ring. Make sure retaining ring
groove Is clean and that ring seats firmly in groowve. If it
does not, discard the ring. Never install a used retaining
ring of 8 new one i It has been installed and then
removed for any reason. A loosely Installed ring will
come out of the piston groove and damage cylinder and
piston beyond repalr.

1. Pizston pin retalning ring
2. Piston pin retaining ring installer
(Part Mo. HD-34623C)

Figure 3-108, Installing Piston Pin Circllp

4. See Figure 3-108, Instal new pision pin retaining rings
{1} using PISTOM PIN RETAINING RING INSTALLER
{2} [Parl No. HD-345230C). Place new refaining ring on
ool with gap pointing up.

NOTE
Make sure e ring groove is clpan, Ring must be iy seafed
in the groove with the gap away from the siof af the bolfor,



[ aototea Position ring end gapsa at arrows—
minimum of 0" apart

o R
rl"f

-]

Figure 3-109. Ring End Gap Positlon

5, See Figure 3-108. Make sure the piston ring end gaps
ana property puamgnad as shown.

Figure 3-110. Piston Support Plate

f. See Figure 3-110, Turn engine until piston is resting on
top of PISTON SUPPORT PLATE (Part Mo, HD-42322).

7. Lubricate cylinder wall, piston, pin and rod bushing with
engine oil

#. Remove protective sleeves from cylinder studs. Install &
new cylinder base gasket, Make sure the pision does not
bump the studs or crankcasa.

SN

1.
1.
12

13,

Plston ring compressor (Part No. HD-86333-51C)

Flgure 3-111. Compressing Piston Rings

See Figure 3-111. Compress the plston ringe using PIS-
TOM RIMNG COMPRESSOR (Parl Mow HD-26333-51C).

Install cylinder ower piston.
Remove PISTON RING COMPRESSOR.

Assomble and mstall cylinder head, See 3.5 CYLINDER
HEAD.

Install assembled engine. Sea 3.4 STRIPPING MOTOR-
CYCLE FOR ENGINE SERVICE.
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LUBRICATION SYSTEM

3.8

CHECKING AND ADDING OIL

Check engine il level In ofl reservoir at least once every S00
miles (B0 km). Check level more freguently if engine uses
mare il than normal or il vehicle i operated under harsh
conditions. Check oil when engine is warmed up io operating
temperature (see Hot Check).

CHANGING OIL AND FILTER

After & new engine has run its first 1000 miles (1800 km) and
&t 5000 miles (8000 km) intervals or annually thereafier, corm-
pletely drain oil resenoir of used oil. If riding habits include
severe dusl conditione, operation at temperature above 80° F,
axlensive idling, speeds in excess of 65 mph and for exten-
give two up riding ar similar loads the oil should be chamgead
at 2500 mile (4000 ko intervals. Refill with fresh o, Always
change oll filter when changing engine oil.

NOTE
Sas 1.5 ENGINE LUBRICATION SYSTEM for more iniorma-
tion on chacking ol kevel and changing o and filter,

WINTER LUBRICATION

Mormal fusl combustion in & gasoline enging producas water
vapor and carbon dioxide along with other gases and particu-
lates. When firsl slarting and warming an enging, some of the
waler vapor that gets into the engine crankcase condenses io
form liquid water. If the engine is drivén long enough o thor-
oughly warm the crankcase, mast of this liquid water is again
vaporized and exhausted through the crankcase breather
Eysta,

A moderately driven wehicle making short runs may not be
able o vacate water vapors allowing liguid water to accumu-
late in the oil reservoir. This is especially true if the vehicle is
oparated in cold weather. In freezing weather, an accumula-
lion of water in tha engine oil may become slush or ice. which
can block oil lines and lead to severe engine damage. Watar
remaining in the engine oil for long periods of time can lorm
an acidic sludge that is comosive 1o metal engine parts and
causas accelerated wear of moving componeants.

In winler the oil change interval should be shorter than nor-
rnal. The colder the weather, the shorler the recommended ol
change inlerval, A vehicle used only for short runs In cold
weather must have the engine oil drained Tresquenthy.
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OIL HOSE ROUTING AND OIL RESERVOIR

3.9

GENERAL

Se Figure 3-112. Engine il reng through the Swinganm
which serves as the oil resarvoir. From the front of the reser-
woir, the vent hose, the retum hose and the feed hose run
downwand balow lhe crankcases. Two rubberized clamps
secure the hoses in place.

The feed ine exite the front of the oil pump and routes across

the front of the engine to the oll cooler on the left froml side of
the crankcasses. The feed line then exits the od cooler and
connects to the oil filter kousing on the rght front side of the
CrankCases,

The vent hose continues upward from under the vehicle fo
connect to an slbow fitting at the rear of the gearcase cover.

1.  Swingarm/Dil resarvoir
2. Vent oll line
3. Feed il line
4. Return oil line
b
[

Feed all ling from oil pump to oil coolar
Return ofl line from oll cooler 1o crankcase

= s G =
il

il tank drein plug

il filer

Front muffler mount
. Rear muitier bracket
. il cooler

Flgure 3-112. Oll Lines and Connectlons
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OIL PRESSURE INDICATOR SWITCH

3.10

GENERAL

The oll pregsure indicator switch is a pressure-aciuated dia-
phragm-type switch. When oil ia not circulating through the
system or when ofl pressurg is low, spring tension holds the
switch contacls ciosed, thereby completing the signal ight
circiit and causing the indicator larmp 0 Bpminate.

OIL PRESSURE
SIGNAL LIGHT

The oil pressure signal ligivt turns ON when:

® Ignition switch is turned on prior io starting engine.
o Oilis not circulﬂtin; through the running engine.

& Ol pressure is abnormally bow in the running engine.
® Enging is idling below 1000 BF.

The oil pressure signal light tuma OFF when:

% Of Is circulating with adeguate pressure through the
engine running al 1000 FPM or greater.

Troubleshooting informalion |5 lsted in Table 3-25.

NOTE

If the igrition is fwmed back on immediately after ihe enging
iz stopped, the ol Tght may not lurn on right away because of
oil pressure relained in the fiter housing.

OIL PRESSURE

See Figure 3-113. The oil pump is non regulatory and deliv-
ers it2 entire wolume of oil under pressure to the oil fler
miount. When an enging is cold, the engine oil will be more
visools (ie., thickesr).

When an engine is operated at high speeds, the volums of oil
circulabed through the oiling system increases, resulting in
" higher oil pressure. As engine speed is reduced, the volume
of oil pumped |s also reduced. resulling in kewer ol prassurs.

To check ol pressure, u=e OIL PRESSURE GAUGE (Part No.
HO-26921-528) and OIL PRESSURE GAUGE ADAFTER
(Part Mo, HD-96340-58), Remove oil pressure indicator
swilch and Insert preasure gawge fitling.

Ride motorcycle at beast 20 mikes (32 km) at or above
50 MPH (80 KMH) unlil engine ail reaches normal operating
temperature. Al 2500 RPM, oil pressure will vary from 10-
12 psi (69-83 KPa). At idle speed (950-1050 RPM), odl pres-
sura will vary from 6-8 psi (42-55 KPa).

hElls

A
Figure 3-113. Oll Pressure Indicator Switch
Table 3-25. Troubleshooting Oll
Pressure SignaIJnght
PRESSURE |
SIGMAL PROBABLE CAUSES
LIGHT
Stays on al & Empity oil resaneoir.
speeds above | o Clogged feed fine (ice and siudge,
idls. | freazing temperaturss).
| @ Air-bouwnd il ling,
& Grounded oil switch wins.
& Malunciioning signal switch,
#  Diluted oil.
& Mallunctiondng check wvahve (see
3.14 QIL FILTER MOUMNT).
Flickers atidle. | @ Incomact idle speed. Malfunction-
{ ing or improperly installed check
valve (ses 314 OiL FILTER
MOUNT),
Does nol giow | & Malfunctioning signal swilch,
I when ignition | g Malfunction in wiring.
= 1!‘“&': o & Burmed-out signal bulb.
iprior to opar-
ating engine). | ® Dead battery (see NOTE).
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CRANKCASE BREATHING SYSTEM 3.1

GENERAL

2 B
&

Figure 3-114. Reed Valve Assembly in Gearcase

Ses Figure 3-114. Pressure crealed in the flywheel ares on
plston downsiroke ks released through the reed vahve into the
gearcase. From there 8 midurs of crankcase air and oil mist
i wenbed up the pashn rod covers io the upper rocker Do

See Figure 3-115. Air is alowed to escape the rocker bomes
by exiting the posithve crankcase went (PCV) vales (4]
locabed on top of lhe rocker Doxes, From the PCY vahes the
air enters the crankcase breather hossa (2 & 3). The crank-
cass braather hoses rouls throwgh the air cleansr basa plale
{1} o the air box where it iz directed inside the air filker sle-

1. Base plate, air box
mant and back nlo the angims, 2. Bmaﬂl:ur hose, rear
The oil mist collects and eventually returne to the crankcase 3. Breather hose, front
throwgh ol passageways in the cylinder head, 4. PCV Valves (2)

5. Grommet

6. Rocker cover, top (2)

Figure 3-115, Crankcase Breathing System,
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Reed Valve Replacement

2. Reed valve

Figure 3-116. Reed Valve Assembly

2. FRead valve

Figure 3-117. Reed Valve Stop and Reed Valve

MNOTE
See Figure 3-117. Whenever the gearcase cover is removed,
the reed valve should always be inspected for cracks, chips
and breakage. The read valve (2) iz what moves out with fhe
downstroke and in with the upstroke of the pistons. The reed
valve stop (1) limits the the reed vahe (2). See
3.11 CRANKCASE BREATHING SYSTEM.

Fasteners should be tightened to 30-40 in-ibs (3.4-4.5 Nm).




OILING SYSTEM

3.12

GENERAL

1.

il is gravity-fed from the oil mservoir to the genotor-slyle
oll pump through 2 feed hose. Oil enters the feed section
and fills & cavily bocabed wndor e Teed pumg,

NOTE

See 3,13 OIL PUMP for 3 complete explanstion of the gerofor
puUmp S&is.

2

10.

The feed pump transiare oil from the inkst cavity throwgh
e extemal steel line to the oll cooler.

From the oil coolar cil flows o the oil filter mount.
Thirough the fller mownl cavity o flows to the ol fitter.
Ol enters the perpheral cavity of the o filter, passss
through the filkering medium into the central cavity of thea
oil filer, and flows into the filler adapter (fitting which
connacts filter to filker maunt).

Adeguste oil presaurs in the filker mount cavity actvates
the ol pressure signal lighl switch and shuts off the oll
pressure gignal light.

il flowing from the filter adapter opens the check ball,
The check ball opans al 4-8 psi (28-41 kKPa) oil pressune.
‘With the check bell open, oil flows info the crankcass
feed gabey.

il antars an intersecting passages in the gearcase cowver
and flow iz then routed to the pinion bushing.

il enters a hole in tha end of the pinion gear shafl and
travels 1o the right fhywheel where It 15 routed through the

fhywihesl to the crankpin. Oil is foreed through the crank-
pim to properly lubricate the rod bearing ssasmbly.
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11.

12.
13

14.

15
16,
17.

18.

19.

il flow then continues throwgh the gearcass cover to the
main feed galley al the lop of the geancase cover, Drilled
passages in the crankcase intersect the main feed galley
and carmy oll to all hydraulic liftsre and piston jeis.

Ol flows up passageas in the push rods i the rocker am
shafts and bushimngs.

The wvalve stems are lubricated by oil supplied through
drilled oll holes In e [pcker Arms.

il collected in the push rod areas of the cylinder heads
Mowes dowwn the push mod cover, theough drain holes: In the
tappst blocks and into the gearcass, Aler prowiding
lubrication to the gearcase components ol returmes o the
scavangse section of the oil pump lhrough a passage
located In the top of the pump. Qil is then retumed o tha
oil tank.

Foxd oil bo the rocker area is relurned 1o e crankcase
through & passage in the head and cylindsr.

Ol pollectsd n the sump ks splash-fed 1o the pistona, oyl-
inder walls and flywhesl componants.

A pair of piston ol jets cools the bottom of the plston with
& apray of oil.

0il collected in the sump area returns to the scavengs
gaction of the oll pump through 2 passage located in the
rizar secon of W surmg, Ol Flow 1o e pump s accom-
plished by the scavenging effect of the pump and by the
pressure crested by the downward siroke of the pistons.
Return oil fills & cavity sbowe the pump's return gears.
The: return gears purmp oll back to the I:I? TESETVOEr,



OIL PUMP

GENERAL

See Figure 3-118. The ol pump consists of two gerolor gear
sats, fead and relurn, housed in one pump body. The feed sel
digfributes oil to the engine, the scavenge sef refumns o o
the lankdrarmo resenolr,

& gerotor-type gear set has two parls — an inner and an
outer gerotor. Tha inner gerclor has one less tooth than the
ouler gerotor. Both gerotars have fixed centers which are off-
sat to sach other.

In & gerotor gear i, oil i transferred from inket to outlet as 1t
ia trapped bebween the robaling innes and outer gerotore.

Gravity-fed oil from the oil resensair enfers the pump through
the fecd Bne connecior. It ia forced by the gerotor Teod et
through & line io the of filker. Relum ol from the fywhesl
compartment = drawn, back into the pump and B el Dy
the geralor scavenge set back to the of reasnvoir.

The all pump s=ldom nesds servicing. Bafore you disassem-
ble an ol pump suspected of not producing adequate oil
prassune, be sure that all possible related malfunclions have
been eliminated:

1. Make sure all ol ine connections are tight and that lines
ars not pinched or damaged.

2. Check level and condition of ol in ressrsin‘ssingrm,
Presaure will be afiected i oil is diluted. In freezing
weather, proper circulation of oil can be effectad if the I:!ll
feed line becomes clogged with e o sludge.

3. Check for a grounded of pressune switch wire or faulty
ewitch if oil indicator light fails to go oul with engine run-
i,

" 18 TORX screw (2)
| 15. Rear connector fitting

N Ha

PR NP Ew N
o
=9
B

Figure 3-118. Oil Pump
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REMOVAL/DISASSEMBLY

NOTE
i p can be remaoved with engine in frame and without

rEMoYing gearcase Cover,

e

| 1.

| 2. Cover TORX screw (2) 8.
3. Return line T
4. Ol pump

Fetd ling connsct 5

o i e A R T

Mounting screw and wesher (2)
Steel line connection to oil cooler
Connection from oll cooler to ofl filter housing

Figure 3-119. Oll Pump Hardware

1. Drain @il reservoir. See 1.5 EMGINE LUBRICATION 6.

SYSTEM.

2. Rermove and descand oil fter. B.

3. See Figure 3-119. Disconnect feed Bne connections (1 &

&) on both sides of lhe ol pamg. =

Distach refurn ne connection (3).

Carelully ramove mounting screws (5] and washers anly.
Pump will drop with screws remowved. Dsscard mounting

paskst.

LY
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Ramove cover TORX screws (2). Lift cowver off bodhy.
Aemove and descard O-1ing.

Slide both pieces of gerotor feed aet, separator plate and
both pieces of gerotor scavengs set off gaar shaft
Femove and discard retaining ring. Remowe thrust
wearsher i gadar shall



GLEANEHG AND INSPECTION
1. Glaan all parts in -l:iaanlng solvent. Blow out holes and ail
passages with compressed air.

BTl eSS

1. Outer gerotor

2. Inmer gerotor
3. 'Wear limit

Figure 3-120. Gerotor Wear Limits

2, Ses Figure 3-1200 Inapect both gerotor ssts for wedar,
g Mash piecas of aach sl logether &5 shown.
b Use afesler gauge lo determine clearance.
c. The SERVICE WEAR LIMIT bebween gersiors s

0.004 in (0,102 mm), Replace geroiors as a set i
cleprance excesds this dimeansion.

d.  Maasure thickness of feed genators with 8 microme-
ter. Replace gerciors as a sel il they are not the
same thickmness.

3. See Figure 3-118. Check gear shaift testh kor damage or
waar, Raplace i necessany

ASSEMBLY/INSTALLATION

NOTE

i iheraily coaf all mowving parts with clsan sngine off o ansure
sasy assarmbly and smocl operafian §f slarm-up

1. Sea Figura 3-118. Inslall gear shaft through body. Posl-
tlon thrust washer over end of shaft. Install new retaining

rimg it groove in shall

2. Inser inner gerolor of the gorotor scavenge set over
gear shaft.

3. Place outer gerotor over innar gerabor [0 comphate scaw-
enge set.

Gerotor separator plate
Slot on separator plate
Tab on oil pump body

Bt

Q-rimg
Figure 3-121. Separator Plate Slots

4. SHee Figure 3-121. Inztall gerctor esparator plate by lining
up shobs on perimeter with fabs ingide oll pump body.

5. Install 2 mew O-ring into groove in pump body.
6. See Figure 3-118. Place gerotor feed 581 over gear shaft

7. Place cover onto pump body. Install cover TORX screws.
Tightan o 70-B0 in-lbs (8-3 Nm).

8. Place new mounting gaskst in positon.

NOTE

If fittings were removed, use TEFLOMNE PIPE SEALANT ar
HYLOMAR® on fitting threada.

8. Secure pump 0 crankcase with mounting screws.
Tighten to 125-150 indba (14-17 Nm).

10. See Figure 3-119. Attach retum line connaction.

11. Attach feed line connections to both sides of the od
pump.

12, Inslall mew il Nilter and 1 ol regensolr with proper oil.
See 1.5 ENGIMNE LUBRICATION SYSTEM.
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OIL FILTER MOUNT

3.14

GENERAL

See Figure 3-122. Ol is pressung-lid rom the oll pumg fo the
oil cooler wia an external stesl Ene. From the oil cooler, o
fies: 1o the oll fiter mownt. OF travels through the filker mount
into the filkar through the outar filler hobas.

Adeguate ol pressure aclivates the oil presswre indicator
swilch in the fiter mount, which tums off the oil pressure indi-
cator lamp.

The check ball i the filler adapter opens at 4-6 pal (28-41
kPa) oil pressuwre. Filtersd oil leaves the filter, flowing past ha
gk Dall.

DISASSEMBLY

1. Remove chin Biring. Sea 2.33 CHIN FAIRIMNG.

2. Draimn oll reserdoir and remowe filter. See 1.5 ENGINE
LUBRICATION SYSTEM.

3. Ses Figure 3-122. Remova filler adapber (8) from fiker
miount (3). Remove check ball (5) and spring (4).

4,  Detach ndicator Emp wire (2) from il pressure indicator
switch (1). Remows swilch using OIL PRESSURE
SEMDING UNIT WRENCH [Part Mo. HD-41675).

CLEANING AND INSPECTION

Thoroughly clean all parts in cleaning sohent. Blow oui holes
and passages using compressed alr.

ASSEMBLY

NOTE
Lisg TEFLON FIPE SEALANT or HYLOMAR an a0 fithings
instaed fo o filfer mownt.

1.  See Figurs 3-122. Install of pressure indicator switch (1)
uging OlL PRESSURE SENDING UNIT WRENCH {Part
Moo HO-41675). Tighten to 50-70 in-lbs (&-8 Nm).

2. Attach indicator lamp wire (2.

NOTE
The fifter adspier has idenfical ends; sither and may bg
instaied indo the er mound.

3. Apply several drops of LOCTI TE® thread locker 243
{mhue) to last few threads on that end of the filkar =dapter
which is installed into fitter mount Do nod apply LOC-
TITE o adapter threads on filter element side,

4, Inskall fiker maunt Components,

a. Place spring (4) and check ball (5) into threaded
huod At cenber of mount.

b Push threaded end of filter adapter (8) (with LOC-
TITE} againgt check ball to comprees epring.

¢ Screw adapler inko threaded hole. Tighten to 8-12 fi-
bz {11-16 Mm).

5, Install a new fitker and il oll reservolr with proper oil. See
1.5 ENGIME LUBRICATION 5¥STEM.
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6.

Irestall chin fairing. Sec 2.33 CHIMN FAIRING.

LR o

Qil pressure indicabor l'n'm:h

Indicator lamp wire

Qi fiter mount (part of ﬂghl crankcase half)
Spring

Check ball

Filter adapter

Flgure 3-122. Oll Fllter Mount Assembly



HYDRAULIC LIFTER

3.15

 GENERAL

fLE ]

P
L

Ol

Piston

ol

Check valve
Rollar

I e 4 3

Flgure 3-123. Lifter Assembly (Typical)

See Figure 3-123. The lifter assamibly consists of a hydraulic
litter &nd roller. The lifter and roller, under comprassion force
from vahe spring, follow the surace of the revolving cam. The
up-and-down molion produced is transmitted 1o the vahe by
the push rod and rocker arm, The lifter contains a piston (o
plunger) and cylingder; it also contains a chick valve, which
allyws the unit to fill with engine oll, thereby reducing clear-
ance in the valva lrain,

When a fler is functioning properly, the assembly operales
with minimal lifter clearance. The unit automabically compen-
sales for heat expansion b maintain & no-clearance
condition.

It is normal for lifters to click when engine is started after
standing for some time. Hydraull: lifiers have a definite leak-
down rate which permits the oil in the Eters lo escape. This is
necassary o allow units to compensate for various expansion
conditions of parts and still maintain correct clearance opera-
fican, Lifters are funclioning propery i they become quiel afler
& few minutes of engine operation.

e

REMOVAL

1. Clean all dirt from around crankcese. Blow loose parti-
cles from area with compressed alr.

2. Pull each push rod upward through top of cylinder head.
Sess 1.6 CYLIMDER HEAD.

3. Remove oylinder head assemblies. See 3.6 CYLINDER
HEAD.

4, SBee Figure 3-125. Remove push rod covers.

a, Femove screws.

b Remove push rod covers.

c. Remove gaskets and o-rings. Discard parts.
5. Remowve valve mydrawulic #ters.

A, FRemove ant-rotation scraws.

b Remove lifters from crankcase bore using a thin-
bladed screwdriver. Mark the localion and orenta-
tion (frontback) of each lifter.

CLEANING AND INSPECTION

Low pressure compréssed alr can blow debris into your

face and eyes. Alweys wear eye protection or & face

ghleld when using pressurized alr. Failure to take ade-

quate safety precautions could result in death or serlous

Injury.

1. Clean all parts, except rollerfifier assembly, thoroughly
in solvent. Blow dry with compreased air.

NOTE

Inside and owside micrometers wsed for measwing fappets
and tapped guides must be calibrated fo enswe accurate

resdimgs.

?. Inspect vale lifters for excessive clearance in guids.
Accuralely measure lifter bore inner diameter with a
QaLge.

a. Clearance should be -wilhin  0.0008-0.0020 in.
{0.0203-0.0508 mam).

b, Fit a mew lifter andior replace crankecasss if clear
ance exceeds SERVICE WEAR LINIT of 000030 in.
(0.076 rm).
3.  Check lifter roller freeplay.
a. Roller clearance on pin should be within 0U0006-
00010 in. (0004 52-000254 mm).
b. Replace lifters i clearance excesds SERVICE
WEAR LT of 0.0015 in. (0.0381 mm).
4. Check Fter roller end clearance.
a. Emd clearance should be within 0.008-0.022 In.
{0, 2053-0.55% mim).
b. Replace Wfers if clearance exceeds SERVICE
WEAR LIMIT of 0,028 In. (0660 mm).

£, Soak lfters in clean engine oil. Keep covered until
mEgambly ’
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INSTALLATION

1.

2.

3.

4,

5.

b7 |

Base u'r;:le {lowest pozltion) |
Cam lobe (maximum lift) f

Figure 3-124. Base Circle

e Figure 3-124. Rotate engine so that both lifters from
the cylinder will be installed on the base circle of the
CAMm.

Apply a libsaral amount of engine oil to each lifter aszem-

bly (eapecially the roller needies) for smoolh inifial opera-

thoin,

See Figure 3-125. Insert lifter into bore In crankcase,

Rotate lifter 5o that flals al upper end of Bier face the

fromt and rear of the engine. if the liter iz installed Incor-

rectly, antl-rotation screws cannod be inseried.

Sacure lifters in place,

i Imstall anti-rotation screws with washers in the holes
in lifter block.

b, Tighten anti-rotabon screws to 55-65 in-lba (6-7
Nm).

S Figure 3-125. Install push rod cover.

&. Place new pushrod cover gasket over boftom of
push rod cowver.

b Position push rod cover onlo crankcase.

¢, Install screws throwgh holes in push rod cover Info
tapped holes in crankcase. Tighten screws evenly fo
30-40 in-lbs (3-5 Nm).

d. Placs néew o-rings on top of push rod cover.

B  Install push rods, cylinder head, lower and upper rocker

7.

covers, Sea 3.6 CYLINDER HEAD.
Flepeat process for remaining cylinder hesad,
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Push Rod {sxhauat)

O-ring

Push Rod Cover

Screws (4) i
Push Rod Cowver

Push Rod Cover gasket

Hydraulic Lifter (tappet)

Anti- Rotatlon Screw

Figure 3-125. Valve Lifter Service



GEARCASE COVER AND CAM GEARS 3.16

1lGEM ERAL For the gearcase componants to operate al their optimum,

Raad the complete gearcase secton carsfully bedore you

componenis must be properly fitted and matched. Changing
ane componant can affiect many others. I & impodtant fo
know and undersland all Inspection procedures and how

A S COMponenis interact.

| 1. Screw (7) 9.
2. Sesl il
3. Fitting, oil vent lIne 11.
4. Gear Cover 12.
5. (Gear cover gasket 13
& Bushing, outer, Intake camshaft gear 14,
7. “E" Cam gear sat 15.
8. Right crankcase half 16.

Dowal pin

Buszhing, Inner, camshaft gear (4)
Bushing, uuhr: camshaft gear (3)
Ky

Ol pump drive gear

Finion gear

Murt

bushing, gear shaft- pinlon

Figure 3-126. Gearcase Cover & Cam Assembly
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REMOVAL/DISASSEMBLY

Low Elrmum 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 serious

Imjury.

1. Boee Figurs 3-126. Thomughly clean arsa around gear-
case cover and tappets. Blow loose dirt from crankcase
with compresssd air.

Z  Remove any parts that will interfere with gearcass dizas-
sembly,

Remows push rods. See 3.6 CYLINDER HEAD.

4. Remove hydraulic Biers. See 3.15 HYDRAULIC LIFT-
ERS.

Check for minimum cam.gear end play. Record readings.

(4]
h

_Front exhaust cam gear
Front intake cam gear
Rear Intake cam gear

W pe

%, Remove cam position sensor and rofor from gearcase
cover. See 430 CAM POSITIOM SENSOR AMD
ROTOR.

7. Place a pan under gearcase to collact oil. Remove cover
screws. Carefully remove gearcase cover, Discard okd
gaskst.

NOTE

If cover does naf come oose an removal of serews, lap Kohtly
wilhi & plasiic hammer. Never pry cover off

B. See Figure 3-127, Remove cam gears (1, 2, 3 & 4).

NOTE
At is sacured by LOCTITE 282 (reg) an fhwe nul threads,

9. Remowe pinion nul (8). Shide pinion gear (5} and oil
pump drive gear () off pinion shaft.
NOTE

e Figure 3-127. The XBOR uses new siyle timing marks on
tha frant intake cam assembly (2), Please nole e V™ ivdrk-

ngs.

-

4, Rear exhaust cam gear
5. Pinlon gear
8. Pinion nut

Figure 3-127. Cam and Pinion Gear Location and Timing Mark Indexing
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CLEANING AND INSPECTION

1. Thorowghly clean gearcase ©COMGBAAMEnt, Jsarcase
cover and gears in solvent to remove oil and carbon
\ deposis.

=

AhWaRMING

Low pressure compréssed alr can blow debris into your
face and eyes. Ahways wear eye prolectlon or & face
shiald when using pressurized air. Failure to take ade-
guate safety precautions could result In death or serious
injury.

2 Blow oul all oover oil passages and bushings with com-
presaed air.
3, Clean old gesket material from gearcase and crankcase.

Cam and Pinlon Gear Identification,
Inspection and Selection

ik

Figure 3-128. Cam ldentification Stamp

Ses Figure 3-128. Camn lobes are stamped with a number (1,
2, 3 or 4) followed by a lelier [“E7). The numbers identify the
cam lecationfdunction and the letter “E”) indicates model year
application:

Table 3-26.
Stamp Lecation/Function \
1E Fromt Exhaust
2F Front Inlake '
3E | Fizar Intake
I — - | —t
| 4E i Fiear Exhaust
NOUTE

Prior fo changing any cam gears, check gear shaft fit within
corresponding bushings. Worn bushings can cause exces-
sive backiasit

-

GEAR CORRECT
SHAFT CLEARAMNGE LIMIT
Cam 0.0007-0.0022 in. 0,003 in.
{0.01 TH-0.0558 mm) {0,076 mmj)
Pinion | 0.0023-0.0043In, | 00054 in.
| (0.0s84-0.1082 mm) | (01270 mm)

Bushing Inspection

1. Bushings are press fil in gearcase oover and crankcase.
Inspect each bushing egainst its comesponding cam
gear shall or pinion gear shafl. See Table 3-27.

NOTE
IF Service Wear Limits ane excesded, replacs crankcass soi
Sndior JEErCass CowWEr 8% reduirsd

Table 3-27. Gear Shaft Specifications

SERVICE WEAR
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ASSEMBLY/INSTALLATION

1.

Ses Figure 3-1249. Ingtall oil pump drive gear and pinion

gear on pinlon shall,

g Inatall shaft key into pinion shaft shot,

b. Slide oil pump drve gear ower pinion shaft. Drive
gear must slign with shaft key.

. Align kesywsry in 1D of pinion gear with shaft key,
Slide pinion gesr over shaft key and againat od
s cifive cpesr.

Lee Figure 3-126. Install pinlon nut,

a. Clean threads on pimion sheft and nut.

b, Ses Figure 3-130, Inslall CRANKSHAFT LOCKING
T2OL (Part Mo, HD-43484) o gearcase with “Side
B frcing out, over pinlon shalt, wilh two scraws.

c. Apply several drops of LOCTITE 262 (red) 1o last
Tow Ihreads of nut.

d.  Install nut to pinion shall, Tighten nut to 19-21 f-lbs
[26-29 Nm) plus an E\de'rtiunal 15" to 18° rotation.

See Figure 3-126. Uberally apply engine of 1o bushings,

shalls, and gears. Install all cam gears into bushings of

right crankcase half, properly aligning timing marks of

Cam gears and pindon gear.

NOTE

The XB9R wses new siyle timing marks on the fromt

intake cam assembly Fiease nofe tha “V™ design

Bacguse of the larger diameter agolfonal gear (which
meshes with the piron gear) on e outboard and of the
cam, Hhe front exhiaust cam gear and the rear infake cam
qear mist be instated bafore the front imake cam gear is
instaied.

See Figure 3-128. Install & rnew seal and mew dry gear-
o skl on crankcass.
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Pinlen ghaft
Timing Mark on pinion gear
Keyway

Shaft key

il pump drive gear

L

Figure 3-129. Aligning Pinion Gear

Figure 3-130. Crankshaft Locking Tool
{Part No. HD-43984)



T

Ser Figure 3-131. Install gearcass cover ovar all gears

and onls rghl crankcase half. Secure cover to crankcase

half with 7 sockst head screws, Tighlen screws evenly 1o

B0-110 In-lbs (3-12 Nm). Uss torque sequents as

ghown in Figure 3-131.

See Figure 3-132. Check cam gear end play for each

cam gaar &8 follows:

a. Tum engine ower untl lobe of cam gear being
checked is pointing loward s respective tappet
quide hale.

b. Gently pry the cam géear loward the gearcass cover
using a fiat blade screwdriver.

¢ Measure gap betwsen bushing (in crankcase half)
and cam gear shaft thrust face (shoulder) usng a
fesler gauge. This is caum gear end play.

d. Compare cam gear end play messurements with
the SERVICE WEAR LIMITS. Make repairs as
required if emd play does not meet specifications.

Inslall  hydrawlic fers and push rods. See 3,15

HYDRALLIG LIFI'I%HE.

Iriztall cam position sensor and rotor in geancase cover.

Sea CAM POSITHON SEMSOR AND ROTOR section.

Install any components removed to gain access D gear-

case {i.e. exhaust system components, akr cleaner, etc.).

Torgue Saquence

Figure 3-132. Checking Cam Gear End Play
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CRANKCASE

GENERAL

When rod bearings, pinion shaft bearing, or sprocket shafl
bearing are in need of repair, the engine musi be removed
from the chassis; see 3.4 STRIPPING MOTORCYCLE FOR
ENGINE SERVICE in this section. It iz recommended proce-
dure to check and make repairs to cylinder heads, cylinders,
gear case and ransmission at the same time (perform anfire
engine overhaul).

Laying engine on primary side will damage clutch cable
egnd fitting. If fitting Iz damaged, clutch cable must be
replaced.

DISASSEMBLY -

Crankcase Halves
1. Remove cylinder heads. See 3.6 CYLINDER HEAD.

After removing cylinders, Install plastic or rubber hose
over cylinder studs. Lifting or moving crankcagse by
grasping studs will cause cylinder stud damage.

2, Bemove cylinders and pistons. Ses 3.7 CYLINDER AND
PISTON.

3. Rerove o pump. See 3.13 OIL PUMP.

4. Remove gearcase componenls, See 316 GEARCASE
COVER AND CAM GEARS.

5. Remove primary cover and primary drive/clutch compo-
nents. See 6.2 PRIMARY CHAIM.

6. Remove starter motor. See 5.7 STARTER
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Figure 3-133. Rear Isolator Assambly

7. See Figure 3-133. Remove rear isolator assambly Dy

resmcnving the forwand hwo tasteners first and then the two
rear fasteners (re-install with new faskenars),

B, See Figure 3-134. Hemove scfews securing crankcase

hahwea togethear.

9.  Tap crankcass with plastc malled 1o lo0sen and separate

thi hales,



Flgure 3-135. Piston Qil Jet Assemblies

1. See Figure 3-135. Remove two TORX screws from each
piston jet assembly to free piaton jeis from right crank-
s

2. FRemove piaton jet gaskets from right crankcase.

bl DrncEa
i
' One Behind Shifter Mechanism
(@) —ndicates Bolt Pattarn Location
= :
Figure 3-134. Crankcase Fasteners i
PISTON JETS Installation
Removal CAUTION
B Gaskets that are missing, distorted, pinched or other-
wise damaged will result in either oil leakage or low oil
| B3 preasura.
NOTE
&= A Gaskel & parf of the piston jet assembiy. Gaskel not zoid

separataly
1. Install new piston oil jet assemblics in fght crankcase.

3. Apply Loctita Low Strength Threadiocksr 222 (purple) 1o
threads of TORYX ecrews.

3. With the jel pointed upward, install TORX screws to
secyre piston jet fo crankcase. Tighten screws to 25-35
in-lbs (2.8=4.0 Bim).
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4.

5

Figure 3-136. Remaving Flywheels from Left Crankcase

See Figura 3-135. Remdove the fywheel assembly from
hatt crankcass half.

NOTE

Flywhes! assembly siides owt of the left main bearimg by
hamd, No foals gre requived for this operation.

NOTE

Spe Figure 3-137. If it Is necessary fo remaove either the pin-
jan shaft bearing or sprockst shaft beaning, procsed as= fol-
ows!

See Figurs 3-137. Gear shaft bsaring (11) will remam an
fiywhesl pinion shafi. Remove relaining ring (12) and
bearing can be shipped off pinion shafll,

1. Spacer, sprocket shaft B.
| 2. Ol seal )
3. Thrust washar 0.
4. Crankcase half 1.
| 5. Bearing 12.
: 8. Relaining ring 13.
[ 7

Inner race, left main bearing 14,

Thrust washear

Connecting rod and flywheel agsembly
Inner rece .

Gear shaft bearing

Retaining ring

Owter bearing racs

Crankshaft cage
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Figure 3-137. Crankcase and Flywheel Assembly



a700 FE

ko

B.

Lelt g bedrivng mver race does nol heed fo be ground

Flgure 3-138. Remoying Sprocket smﬁ Inner Bearing “

Race

See Figure 3-138. Place Mywheol assembly In FLY-
WHEEL SUPPORT FIXTURE (Part Mo. HD-44385). Pull
sprocket shaft bearing inner race with WEDGE ATTACH-
MENT for CLAW PULLER (Part Mo. HD-95637-46A) with
BEARING RACE REMOVER/INSTALLER (Parl No. HD-
340028) and END CAP (Part Mo, HD-34902-7).

See Figure 3-137. Remove laft main oil sol (2) from
crankcase using Snap-On Tool (Fert Mo, CJ 114, Body
Dent Puller) )
Remowe outer thrust washer [3) next to beft main bearing
(5]

NOTE

once it i installed on the sprocist shaff.

-

Figure 3-138. Removing Left Main Bearing Retaining Ring

9. 5Ses Figurs 3-138. Remowe left main bearing retaining
ring from the inside of the left crankcase halt.

Figure 3-140. Remaving Left Maln Bearlng from
Crankcase

10. See Figure 3-140. Using CHANKCASE BEARING
REMOVERAMNSTALLER (Pert Mo, B-15655 and HD-
42T20-2) prass left main beading oul of the el crank-
case half.

NOTE
The bearing presses to the inside. Theare iS5 & sfowdor incoor
parated info the left crankcase half which alows the bearing
to be removed in one direction oniy.
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FITTING PINION BEARINGS ==
Sea Figure 3-137. A pressed-in I:l.m in tnn nmt crank-
ciase hall is the oubar race (14). The nner race (10) is pressed
onio the pinion shaft.
g :LE Paint Dot
* Paint dot on end of apline
SERVICE WEAR LIMIT: 1.2482 in. (31.7297 mm)

Figure 3-142. Factory Inner Race Sizes

12. 5aa Figure 3-142. Installed inmer races are identified at
the factory & shown. Ses Table 3-28.

1. Bearing rece remover/installer Table 3-28. Paint Dot Specifications

{Part No, HD-349028) : bl
2. End cap (Part No. HD-34902-7 RACE OD CLASS | IDENTIFICATION®
3. Wedge attachment for claw puller ey | =

Mo. H 2 2500 In. f
(Part D-95837-464) 1 . | (31.7449-31.7500 mm) A Whita
Figure 3-141, Removing Pinion Bearing Inner Race 1.2486-1.2498 In. E' -
{31,7398-31,7449 mm) R

11. See Figure 3-141. To mermave pindon shall inner race, wse i
WEDGE ATTACHMENT for CLAW PULLER (Part MNo.
HO-95637-46A) with BEARING RACE REMOVERS 3
INSTALLER (Part Mo. HD-34902B) and END CAF (Part
Mo, HD-34902-7). Apply heat to raee W aid remosal, .

NOTE
Finigey fecining seleciion at the factory, during engine build, or
replacemeart of cramkcase sef or Mywhes! assembily & basod
on e @nges! measwred oulside diametar (O0] of the inner
raze and the emalisst measwned inzige dlameter (I0) of the
MAder race (crankcase bushingl. A running clsamnce of
O.0002-0.0008 in. (0.0057-0.0203 mm) iz estabiizhed ouwing

cranwcase sef or Mywhensl assembly replacemsmt and snging
retnwid.
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SERVICE WEAR LIMIT: 1.5672 in. (39.8068 mm)

Flgure 3-"3.F-:tuqrnut-ernunn5izaﬂ

Table 3-29. Stamp Specifications

JE48-1.5648 In. 1 1

(30.7408-30.7458 mm)
1.5648-1.5650 in. 2 3

{30.7458-39.7510 mmj) .

—

1.5650-1.5852 in. . . -

(30.7510-30.7561 mm) |

13, Ses Table 3-29, Quter races are identified at the factory
&s shown.

MNOTE
The different sizes of crankcass seis and fywhes! assenm-
hifes will pol have separate part numbers. That ia, 2 replace-
mert crankcase set mely have a clgs 1, 2 or 3 pinlon oufer
race. Heplecament fhywhesl sssemblies will have either a
class A or B inner raee,

alri ey

l 5 & - Roller OD cannot be
measured to required

| Refer to color chart In

! Table 3-15.

Figure 3-144, Bearing Identiflcation

Bl

Whits (Gray)

Smallast r Green

14, See Figure 3-144. Pinlon bearings are identified as
ehown.
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BEARING SELECTION

S=e Table 3-31. Selact bearings using the identification infor-
mation given for Inner and outer races and bearngs.

Table 3-31. Pinion Shaft Bearing Selection

TORY
STAMP
ED
MNLIK-
BER

OUTER RACE 1D

BEARING SIZE AS IDENTIFIED BY COLOR CODING

over 1.5672 .
| 39,807 mm

ESarvice Wear Limit Excesded — Replace Outer Race and Resizs

1.5670-1.5672 in.
F0.802-30.807 mm
1.5668-1.5670 in,
3070730802 mm

Blue

1.5666-1 5668 in.
J0.792-39.797 mm

\Gray

39.7ET-39.792 mm

1.5662-1.5864 in,
30 781-30-TE7 mm

1.56884-1 5666 in.

Red

Red

Blus

White-

ey

White- |Green

Green

1.5660-1 5662 in.
39.776-30.781 mm

'Red

Blue

Gray

White-

| Green |

1.5658-1 5660 in.
S9.F71-39.7768 mim

11.5856-1.26858 In.
A0 TEE-30.771 mm

Fed

Red

Blus

Giray

White-
Giray

Green |

Gresn |

1.5654-1.5656 in.
J0.761-30, 766 mim

| Red

1.5652-1. 5654 in.
30.756-38. 761 mm

Blus

¥While-
Gray

¥hite-
Gray
G

Graan

1.5650-1.5652 In.
39.751-39.758 mm

White-
Gray

Gresn

1.5648-1.5650 in.
39.746-39.751 mm
1.6646-1 5648 In.
39.741-28.746 mm

Giray

White=
Gray
White- | Gresn

Graan

INMER

RACE QD (in}

|1.2498

1.2406- | 1.24088-
1.2500

im. in

1.2500

| 1.2502

1.2502

1.2504

FACTORY COLOR CODE

31.740
31.745
rmrm

A1.745
31.750

Whilte

.750

I1.755
M

31.755

31780
i
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1.2504-
1.2508
i

31.760-
31765
i

1.2506

1.2508

1.2508

12510 |1.2512

L8

lin.

1.2510 | 1.2512

1.2514
in,

1.2514

1.2516

1.2516 (12518
in. in.

31,765

31770

37T (31775

31.755 | 31.780

hj U]

" {mm

31.780

31.786
i

1.786 |3.T9-
- 81,796

791 (mm




NOTE
I aither innor o outer fAce show wearn, measure both races o
confirm correct beanng HiL
1. Use a dial bore gawge 1o measure and record 1D of outer
v race. Take four measurements on [ where bearing roll-

S5 ride.

a.  ihe largest measurement ia larger than 1.5672 in.
(308068 mm) or the requised lapping 10 remove
wear marks would enlargs bors beyond 1.5672 in.,
cantinue al Step 5.

b. I largest messurement is 1.5672 in. (39,8063 mm)
or e, cover the cam bearings with masking tape io
prevent debriz from entering bearings. Assemble
crankoass habhms,

MNOTE
The mext step nequires lspping the owler mace. To koop
sprocket shaft and pinion shall bearings aligned the lap must
b supported by an adsptor or pilot in the leff crankcase hall,
2. Ses LAPPING EMNGINE RIGHT MAIN BEARING RACE.
Lap race until all wear marks ars removed.
3. Measure and record 1D of race al lur places.

4,  Gheck messurements againat the specfications lisled in
Table 3-32.

Table 3-32. Quter Pinion Race Service
Wear Limits

Largest ID 15672 in. (39 2068 mm} or less
measured . )
Roundneas of | within 0.0002 in. (020051 mm)

1§]

Taper within 0.0002 in. (0.0051) ]

a. I lapping incressed bore 10 to karger than 1.5672 in.
(398068 mm). go 1o Step 5.

v I roindness or taper do not mest specificalions,
comtinug |lapping until specilications ane met.

c. I afl specifications are met, continue at Step T o
remove and size innsr mce.

5. Press e ouler race from the right crankcese. Press
new outer race into crankcase flush with inside edge of
casl-in insert,

MNOTE

See Flgure 3-145. Dimensions are shown for abvication of

tools wsed i pressing the outer riaes info or out of crankcase.

0 Doz

Y
I/_. A il

AT | i \ O i
—_ . |
s i

Lt Pinion inner race
bt Ingtaliation
T
|
! TN
| T
| et |
et 4
L1 - R ___.- e - T -~
e -
PR | R
|- xf". .-___.-"'
|
1 BT [N By
1T L
1 T P | =
Dk

Flgure 3-145. Pinion Shaft Bearing Tools

6. The new outer rece must be lapped slightly to trus and
align with lefl ¢ase bearing and fo meet the following
gpecifications in Table 3-33. Ses LAPFING EMNGIME
BIGHT MAIN BEARIMG RACE.

Table 3-33. New Component Specifications

1656845 - 15652 In. (39.7408 - 30.7561
T

within 0.0002 in. (020051 mm)
witin 00002 in. (020051 mm

Quter Race ID

Roundness

Taper
Surface finish | 16 BMS
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T.

See Figure 3-141. Pull inner race from panion shaft using
WEDGE ATTACHMENT for CLAW PULLER (Parl MNo.
HD-95637-464) wilth BEARING RACE REMOVERS
IMSTALLER (Part No. HD-343028) and END CAF (Part
|-4|5., HD-34802-7). Apply heat to race to aid removal.

NOTE

Far necessany dimensions for constructing a press-on fool far
the piricn bearing inner race see Figura 3-145.

1.145 In. {29,083 mm)-
1.135 im. (28,829 mm)
b
A '-.I. 1. Pinion Shaft
R oy b Inner Race
ol =;‘ 2. Flywheel
[ ) (gear side)
5
| ]
. ) |
_
RSN | "\ 2
.-"-.. h .'.-"'--. |
1 - ! AlEH e

Figure 3-148, Inner Race Locatlon

See Figure 3-146. Prass new inner race on pinion shaft
&% shown. When the tool bottoms against the Theahesl,
corrac] inmer mace location iz automaticelly established.
The mew inner race must be ground by & competent
machinist to 00D dimension range for the finished apped
ID of the ouler race. See Table 3-31, The finlzhed innar
race must meet the specifications in Table 3-34.

Table 3-34. Pinion Inner Race Fitment
Specifications

Roundness

within 0.0002 In. (0.0051 mm)

| Taper
| Surface finlzh

within 0.0002 in. (0.0051 mm)

16 RMS
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NOTES
Have machinist grind inmer race o center o middke of
revpared OO range in Table 3-31. This will present grivid-
ing ouler race whdersize and ghes a more easily
achisved folsrance angs.

if you are unable fo perform this opevation, Hadey-David-

son Mofor Company provides a fiywhee! rafurbishimg

program a8 outlined in Tech Tip £38.

Always ze the amaiieat outer racs 1D measurarmean and

the largest OO inner race measurement whan sslaching

———

The folipwing example illustrates how io determing he

required inmer race OO

a.  Bee Table 3-31, For example purposss, supposs the
smallest outer race ID measurement 5 1.5651 in.
(39,754 ). This requirea an inner race 00D range
of 1.2496-1.2504 in. (31.740 - 31.760 mm).

b Grind inmer race, Messure OD et four places. Check
that apecifications in Step 8 ars mal.

c. For example purposes, suppose the largeat mner
race 00 messurement after grinding s 1.2499 in.
(31,747 mm} D0

d.  With a 1.5651 in. (39.754 mm) ID} ouler race and a
1.2433 in. (31.747 mm) 0D Inner race, a blue bear-
ing k= required.

s



Lapping Engine Right Mailn Bearing Race

1. Secure right and left crankcase halves with thres crank-
case stud bolts (lop center and boltorn left and right).
The sprocket shaft bearing outer races and langs spacer
miuet be instzlled in left crankess.

2. Ses Figure 3-147, Obtain CRANKCASE MAIN BEAR-
ING LAPPING TOOL (Part Mo. HD-96710-208). Azsam-
ble CRAMKCASE MAIN BEARING LAP (Part Mo, HID-
96718-87) io lapping handke, Assemble guide sleeve to
gprocke! shaft bearing bushing. Sleeves, or use with
tapered bearing, are assembled to case with bearings
and emall spacer collar. Finger-tightlen the sleeve parts.

3. Imsert lap shaft wilh arbor assembled through pinion
bearing bushing and into guide sleswe. Tighlon arbor
axpansion collars using a length of 0,156 in. (3.962 mm)
rod &5 spanner until arbor begins io drag. Do not adjust
arbor snug in bushing or bushing will develop a condition
where hole k2 larger at ends than it is in the center.

4. Withdraw arbor far encagh to coal lightly with 220 grit
lapping compound. Do not apply & haavy coal. Reposh
tion kap in bushiry and turn handle af moderate hand
speed. Work lap back and forth in bushing, as it Is
revohved, to avoid grooving and fapering.

Al Treguent intereals, remove |lap from crankcasa, wash amnd

inapect bushing. Lapping is completed when entire bushing

surface has a dudl, satin finish rather than a glossy, smoath
appearance. f necessary, flush off kap in cheaning schent, air
dry and apply fresh, Bght coat of fine lapping compound.

Checking Connecting Rod Side Play

1. See Figure 3-148. Check connecting rod side play w'rrhla
thickness gauge as shown.
2. If side play measurement is greater than senvice wear

limit Ested below, replace flywheebiconnecting rod
assambly. Service wear limil, 0,036 in. (0.8 mm)

Figure 3-147. Lapping Pinion Shaft Maln Bearing with
Crankcase Mein Bearing Lapping Tool
{Part Mo, HD-96710-40E)

Figure 3-148. Checking Connecting Rod Side Play
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ASSEMBLY

Crankcase Halves

\ NOTE
Lubricate ail parfs with Hariey-Davidson 20W50 angine o,
ad proceed as follows:

3. Thrust washer 8. Retalning ring

' Figure 3-149. Left Main Bearing Assembily

3-100 2003 Buell XB9R: Engine

s



1. Shoulder for left main to press agalnst

2. Crankcase bearing removerfinstaller tool
[Part No. B-45655 and HD-42720-2)

3. Left main bearing retaining ring

Flgure 3-150. Lett Main Bearing Installation

1. Sse Figure 3-130. Using CRANKCASE BEARING
' REMOVER/INSTALLER (Part Noo B-45655 and HD-
42720-2), install left main bearing into left crankcass half

fram he inside,

MNOTE
Make sure that the besnng assembly boftoms agains! (he
machined showldsr in the laft crankcase bl
2, Install bearing retaining ring in I2f crankcase half.

4. Incstall transmission. See 6.12 TRANSMISSION IMSTAL-
LATHOM.

. Figure 3-151. Installing Flywheal Assambly with

CRANESHAFT GUIDE (Part No. HD-42326)

See Figure 3-151, Aftach kefi crankcase half to engine
gtand.

Install ywheel assembly using CRANKSHAFT GUIDE
(Part No. HD-42326).

Figure 3-152. Pinlon Shaft Bearing

S Figure 3-152. Install pinion shaft bearing.

=)
b.
.

Lubricate pinion shaft bearing with engine oil,

Slip bearing on pinion shaft.

Inztzll mew retaining ring in groove of pineon Shall
besaarireg imwer race,
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b O EeZ

Figure 3-153. Crankcase Fastanars

7. See Figure 3-153. Assemble crankcase hahves together.

a.  Apply a thin coat of DOW CORMING SILASTIC
#7132 CLEAR sealant o crankcase oint faoes.

b, Slide outer race in right crankcase over pinion shaft
and bearing asssmihy

. Tighten fagteners o 15-19 ft-lbe (20-26 Nmi.

NOTE
Accoerding fo mamufaciunng, thems is no fomgue seguencs o
follow when Fphlening crankcase fastensrs.
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See Figure 3-149. Install thrust washer (3) from the oul-
zide against the lefl main bearing.

Install mew spacer (1) n Seal 1D With the thin {lipped)
side facing outward, center seal'spacer assembly Over
hearing bore.

Figure 3-154. Sprocket Shaft Seal'Spacer Installer
(Part Mo, HD-42679 and B-45676)

CAUTION

Do not remove the spacer after installation or the new
geal will have to be discarded and the procedurs

ripeated.

10. See Figure 3-154. Usa SPROCKET SHAFT SEAL
INSTALLER (Part Mo. B-45676) to install sprocked shall
gaal.

a. Imatall bearing seal and spacer.

b. Center sealspacer driver over seal, so that the
gleeve (amaller O0) $eats bebween seal wall and
garter spring-

¢,  Sparingly apply graphite lubricant to threads of pilot
shaft fo ansure smooth operation.

d.  Shide sleeve over pilol unlil sleeve contacts the oil
aeal. Install handle on top of sleave,

g. Rolate handle clockwise unlil tool bottoms on crank-
cass lip. Remove ool from eprocked shafl,
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Head Screw with ball Inslde
Cylinder stud

Shoulder on cylinder atud
Alr gun

ol o L

Flgure 3-155. Cylinder Studs

11. See Figure 3-155, Install cylingder shuds.
a2  Pack cl=an towels into crankcase opening.
b, Place a stesl ball into a head scraw.

c. The cylinder studs have a shoulder al the lower @nd.
Place the end of the sbud without the shoulder into
the hesd screw.

d. Install the sted in the crankcese with the shouldsr
end down. Use an alr gun to drive the stud unitll the
shoulder reaches the crankcasse.

=, Remove =ir gun. Use a torque wrench o tighten
Slwd o 10-20 f-lbs (14-27 Nm).

2104 2003 Buell XBAR: Engina

12, Install pislon and cylinder. See 3.7 CYLINDER AND PIS-
TOM.

13, Inatall oil pump. See 3.13 OIL PUMP.

14, Install cam gRars, gearcase covar, lifter guides and lift-
ars. Ses 3.16 GEARCASE COVER AND CAM GEARS.

15, Install cylindar head. See 3.8 CYLINDER HEAD.

16. Instzll sterter. See 5.7 STARTER.

17, Insladl shift linkage.
18. Inetall all primary drive components, This includes

oenging sprockal, primary chain, complets cutch aesem-
bly, engine sprocket nut and mainshaft nut. Ses 6.4 PRI-
MARY DRIVECCLUTCH,

149, Install primary cover. See 6.2 PRIMARY CHAIN.

NOTE
Ba sure to refill transmission to proper level with fresh lubri-
cant. See 1.10 WPRIMARY CHAIN.

20. See 3.6 CYLINDER HEAD and psrform the applicabls
stepa.

21. To reinslall engine in frame ses 3.5 ENGINE IMSTALLA-
THOM.
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SPECIFICATIONS 4.1
Table 4-1. Fuel System Specifications Table 4-2. Fuel Tank Specifications
FUEL SYSTEM TYPE FUEL TANK CAPACITY | GALLONS | LITERS
Intake 45 mm aowndraft manifold, ram air] “Tatal {including reserve) 37 14.0
Fuel Delivery DOF! tuel injection | Reserve/Low Fuel Indicatorat | 0.7 27
Fuel Prassung 45-53 Psl (317-365 kPa}
Recommanded Fusl 31 Qctans

Table 4-3. Idle Speed Specifications

. IDLE SPEED ADJUSTMENT
[ Normal idle Speed 1050 -1150 RPM
Torque Values
N e
ITEM TORQUE NOTES
Airbox baseplale fasteners B4-120indbs | 9.5-136Nm | page 4-120
X i =
Bank angle sensor mounting fas- |, op 1 ng | 14-41 Nm | page 4-100
tenar
Battery terminal hardwans 60-95 in-lbs 7-11 Nm page 4-110
Cooling fan fasteners 12-36 In-lbs 1441 Nm | page 4-103
Engine temperature sensor 10-14 fi-lbs 14-19 Nm page 4-99 f
Fuseld cap relalning ring fastenars 17-T0in-lb% 1.8-7.9 MNm page 4-111
Fusl pump drain plug B4-108 in-lbs 0.5-12.2 Nm | page 4-104
| Fuel pump harmess fastaner 16-22 In-lbs 20-25HNm | page4-108
Fuel pump screws 48-51 In-lbs 5.4-5.8 Nm page £-109
| Fuel pump wire hamess fastenar | 18-22 in-lba 20-25Nm | page4-108
Fuel rail lasteners sso8inibe | 27-3.2Nm LOCTITE THREADLOCKER 222 (purpe), page 4-
114, page 4-115
Fued supply line banjo fitting 10-12 M-ps | 13.6-16.3Nm | page 4-109
Fusl tank vent valve fasteners 30-41in-lbs | 4.4-46Nm | page4-110
Ignition cod mounting acrews 144-168 in<bs | 16.3-10.0 Nm | page 4-86
| Ignition rotor meunting bolt 43-53 In-lbs s6Nm | LOCTITE THREADLOCKER 243 (blus), page 4-94
| Inrzr timer cover scraws 12-20 In-ibs 1-2 Mm page 2-54
Itarke: Mange screws 6-10 Ft-is 8-14 Nm pags 4-116
Creygen sensor 40-45 fi-lbs 54-51 Nm | LOCTITE ANTI-SEIZE, page 4-87
: ; |
Fear shack ahaorher resernvor 1012 flbs | 13E-163Nm | page 4122
clamp rear
Theotile poaition sensor .0 il LES.S Nm I1.DGEGTITE THREADLOCKER 222 (purple), page 4-
Timer plate studs 15-30 in-lbs 2-3 Nm page 4-34
Upper tig bar 9597 f-bs | 33.0-36.6 Nm | page 4-89
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DYNAMIC DIGITAL FUEL INJECTION (DDFI)

4.2

INTRODUCTION

GENERAL

Thee Buedl Dynamic Digital Fuel Injection (DDFI) System pro-
vides microprocessor-based electronic engine managemsent
for the 38400 high performance engine. The DOFI system has
thee following festuras:

# Independenthy mapped spark and fusl conlrol.

Engine and air temperature compensated fusl dalivery.
Engine load measurement through throftle posilion,
Single point spark delivery (no waste spark).
Seaquential port indirsct (manifiold) Twel mjection.
Open'Closed-loop ainTuel comtrol.

Automalic enmchment &t start-up.

Electric cooling fan for improved thermal mansgement.

Engine speed and posilion determined using a single
sansor (Cam Position Senaor).

Full diagnostic capability compatible with the DIGITAL
TECHNICIAM (Parl Mo, HD-44750).

# FBetumiess fuel aystem (excess pressure relieved intank
by Fuel Pressure Regulator Vahe).

The DOFI systermn uses six senaors to monitor the operating
conditions of the engine and make decisions as to apark and
fuel defivery. Thase Sensons ara:

® Throftle position {TF) sensor.

Cam position (CMP) sensor.
Engine temperaiure (ET) sensor.
Intake alr temperaturs (JAT) ssnsor.
Croygen (02) sensor.

Bank Angle Senaor (BAS).

The DDFl systemn also analyzes how the engine performs
durirng & ride. 1T then storea this information infernally 2o it will
be svailable for the nax ride.

The Buell DDFI operates both a5 an open and closed 100D
syatem which allows it to adjust for all possible operating con-
difions, During open boop operation, the system ulilizes pro-
grammed fusl and spark maps in the ECM which provide
ease of cold starting and maximum power al wids open thinot-
the (WOT). The adaptive fuel value which is "learned” during
clozed loop operation is applied during open kbop operation to
adjust fuel and spark maps for optimum performance.

During cloaed loop operation, the syslem relles on Inpat from
the 02 sensor ko provide for the most efficient, stoichiometric
air fuel miviure (14.7:1) which resufls in reduced emissions,
good fuel econormy and power. In order for the system to
enter closed loop operation, the following conditions must e
met:

& 02 Sensor &t operating temperalure (Enging at normsal
operating emperature).

& Operstion sbove 5000 AFM wilh enging under normal,
steady load conditions.

By using both open and closed kop sysiems, engine perfor-
mance is continpously tuned to compensale for changing
conditions and provide meaxEmurm peionmance.

FOR MORE INFORMATION

To bsarm more about e Busll DOF system, reed the follow-
ing toplcs in this section. A system diab'dm G b aund on
the next page in Figure 4-1. -

Troubleshooting

® 4.3 DIAGNOSTIC INTRODUCTION.

4.4 CHECKING FOR TROUBLE CODES.
4.5 CHECK ENGIMNE LAMP DIAGNOSTICS.
4.8 INITIAL DIAGNOSTIC CHECK.

TABLE 4-7. TROUBLE CODES AND FALULT CONDI-
TIOMS.

Fuel Injectlon Components

4,29 ELECTRONIC CONTROL MODULE.
4.30 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

4.38 FUEL PUMP.

4.41 THROTTLE BODY.
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Figure 4-1. Buoll Dynamic Digitel Fuel Injection
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DIAGNOSTIC INTRODUCTION

SYSTEM PROBLEMS

Al system problema fall into at least one of threse general cat-
egories.
No Start

The engine cranks over fresly, but will not starl. This does not
inchede silualions where the engine will not crank, such as @
bad starter, dead battery, etc. This condilion assumes that all
obvious checks [luel in lank, efc.) have been made.

Poor Performance

The engine starls bul here are performance problems. These
problems may include poor fusl econormy, rough kdle, engine
misfira, engine hesitation, severe spark knock, etc.

Check Engine Lamp

Sea Figure 4-2, The check engine lamp indicates a faull con-
dition exists. There may also be starling of performance prob-
lems,

RESOLVING PROBLEMS

NOTE
The masf sophisticeted method of mesolving  problems
involves using a compuler bazed diagnostic package called
DIGITAL TECHNICIAN (Part No. HD-44750), 1

T resobee systemn problams, five basic steps are involved. In
order of occurmence, they are:

1. Check lor trouble codes by observing check engine
lamp. See 4.4 CHECKING FOR TROUBLE CODES.

2, Baolrieve trouble codes using check engine lamp diag-
nostics. See 4.5 CHECK ENGINE LAMP DIAGNOS-
TICE.

3. Disgnose system problems. This inmolves using special
bools and the diagnostic flow charts in this section.

4, Comect probéems through the replacement and’or repsalr
of the affected components,

5. After repairs are performed, the work must De validated.
This imealves clearing the trouble codss and confirming
proper vehicle operation as indicaled by the behavior of
bhve: check engine amp.

Low fuel lamp
Check engine lamp

Figure 4-2, Chack Engine Lamp
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CHECKING FOR TROUBLE CODES 4.4

CHECK ENGINE LAMP

T diagnoss system problems, start by obsarving tha baksy-
ior of the check angina Ewrmng.

MNOTE

& AN references o “Key ONT or “Tgnitfon Switch ON" reguine
that tha ignition key be in the ON posilion and the angine
shop swilch be sef fo RUN.

#  If the check engine famp & nof Muminated af Key ON or if
it fals fo fum QOFF after the initiel four secomd peniod,
than a problem exists in the lamp circwil, See 4.9 CHECK
ENGINE LAMP NOT ILLUMINATED AT KEY ON or 470
CHEGK ENGINE LAMFP ON CONTINUCQLUISLY for move
informatian.

1, ‘When the ignition awitch iz turned ON after baing OFF
for 2 seconds or more, the check angine kamp will llumi-
mate: for approximately four seconds and then turm off.

2. Ses Figure 4-5. Alter lamp furng off after being illumi-
nated for the first four second pericd, one of hnee Situa-
tions may o

a. The lamp remains off. This indicates thare @ane no
curren faull conditions or stored functional troubls
codes currenthy detectad by the ECGM.

b. The lamp staye off for only four seconds and hdn
comes back on tor an elght second period. This indi- |
cates a functional ermor cods is stored, bul no cur- | ]
rard trouble code exists. [ 1, ':FF pﬂihhﬂ

c. If the lamp remains on beyond the eighl secomd | 2. RUN position
period, then a current trouble code exists. Figure 4-4. Engine Stop Switch

3. Bes CODE TYPES for a complete description of troubls

code formsts.
|
—()— ON —4 Sec.—
| A \ ‘ Lamp OFF: no current trouble code
OFF =
® Key ON —|
Lamp ON B seconds:
O functional errar*
_E}_ 0OM 4 Bec.— 8 Sac.
I E ‘ . J . Lamp OFF
OFF =i -
¢ Key ON —|
| ' Lamp remains ON: current irouble code
PRI e
OFF 4 Sec.
¢ Key ON —|

Figure 4-5. Check Englne Lamp Operation
4-6 2003 Busll XBIR: Fuel System



CODETYPES

MULTIPLE TFID'I.IELE CODES

Theere are hwo types of trouble codes: currenl and historic.
Cartain codes are also called functional codes. Histonic
ycodes can be read using the check engine lamp diagnostics.

All trouble codes reside in the memory of the ECM untll the
code s cleared by DIGITAL TECHMICIAN (Part Moo HD-
A4TE0) or a tolal of 50 fps has elasped. A trip consists of a
gtart and run cycle, the run cycle lasling at least 30 seconds.
After the 50 trip retention peniod, the trouble code: i aubomset-
ically erased from memory providing thet no subsequent
faults of the same type are detectsd in thal period.

NOTE

Trowble codes relating to the fus! injscfors or the ignition coif
can anly be fully degnosed during aciuation. For exampis, a
probiem with the ignition coll wil be considered a currenl BT
gven after the problem is corrected, since the ECM will ot
krvow of il% resolution until after the coil is activaled by wehicle
starf zequence. In this manner, here may sometimes be a
faizs Inﬂf-:ﬂﬁ&nufﬂreqjm troubis cods.

Current

Current trouble codes are those which presently disrupl
motarcycle operation. Sea the appropriale flow charts for
solutions.

Historic

If & particular problemn hagpens fo resohe iself, the aclive
stalues probiem ks dropped and it becomes a historic tault
rathar cumant fault.

Historic Irouble codes are storsd for a length of lime 1o assist
in the disgnosis of intermitbent fauls. The check engine lamp
will not turn on during normal operation i only historic codes
are prasent.

It ks important to note that historic rouble codes may also be
prasent whenever the system indicates the existence of &
currant fault. See 4.4 CHECKING FOR TROUBLE CGODES i
miuitiphe troubls codses are found.

Functional

Trouble codes 52 through 56 are considersd 1o be funclional
codes. They indicate an inlermal probiem with the ECM (trou-
ple codes 52 through 55) or with the camshaft sensontiming
(trouble code 56).

RETRIEVING TROUBLE
CODES

The fugd injection system provides two levels of diagnostics.

& The most sophisticeted mode ermploys USing 3 computer
baead diagnostc package c:al&d DIGITAL TECHNIGIAMN
[Part Mo HD-24750).

# The other mode requires using the check engine lamp.
See 4.5 CHECK EMGIME L&MF DIAGMOSTICS for
mizre information,

The throlile position, cam position and bank angle sensors
are all connecled o the same reference line (S5v REF). I thes
line goes to ground or open, malliple rouble codes (codes 11
and 58) may be set.

Alza, the ECM, fusl pump, fusl m;::::mr*s and Ignition coil all
receive +12 volls from the ignition relay. If this line shouwld go
o ground the sgnition fuss will opsn.

Always start with the Irouble code having the lowest numeri-
cal value. See Table 4-7.

CHECK ENGINE LAMP BLINKS

In sddition to alerting the rder o rouble codes, the check
engine kumg will bink during operation o warn of potentizily
damaging engine operaling emperatures. If the key iz in the
on pasition and the check engine lamp is blinking, the engine
is &t a potentially damaging lemperatens, Whils this condition
i in efiect, the ECM will reduce engine power bo assis] in
cooling the engine down to a sala operafing temperature. The
check engineg lamp will bink until the engine has cooled o a
safe operating temperature. This will nod sel a irouble oode.

2003 Buell XB9R: Fuel System 4.7



CHECK ENGINE LAMP DIAGNOSTICS 4.5

RETRIEVING TROUBLE CODES

BOSEEd
Troubde codes may be retrieved without the use of the DIGI- ] 2 1
TAL TECHMICIAM {Part Mo, HD-44750). _,r"l 7 P,
Ky & i
1.  Remove proteclive cover from data link connector [91A]. _ / s / _
Data link connector is localed on left side of vehice L B — — 1

under fairng.

2. To activate the diagnostic lsalure of the check engine
lamp, proceed 38 follows:

a. Soo Flgure 4-6, Create disgnostic teat wire from 1. Part Number 72191-34 (2)

parta ghown. 2. 2.0In. (51 mm) 18 Gauge Wire

b. Ses Figure 4-7. Instal diagnostic test wire across Figure 4-8, Diagnostic Teat Wire
Terminal 1 and Tarminal 2 on the dala link connector
[91AL

%
. Tun the Ignitondight key switch OM and wait
spproximately eight seconds for the cheack anging
larmp Lo slart Nashing.

3. See Figure 4-8. All trouble codes are sant out as a series
of flashess, To rebricve the first diglt of the trouble cods
simphy obaerve the number of times the lamp fashas.

8. The transmission of a froubls code B always pre- i
coded by S rapid Hashes (about 3 per eecond).

b.  Thizs “mtermizaion” is followed by a 2 sscond pauss:
in which the lamp s off.

¢ The lamp will then flash one or more times o indi-
cate the first digil of the trouble code, The length of
time the lamp i illuminated and the length of tmes in
which it is off are each aboul 1 second in duration.

1. Terminal 1: Receive Data Line (Lt GN/R)
4 - P Bcond' dg Kbows: 2. Tarminal 2: Ground (BK)

a. Following transmission of the first digt, there is 3, Terminal 3: Transmit Data Line (V/R)

anather 2 second pause in which the lamp is off. 4. Terminal 4: Power (GY)
) ] o 5.  Protective Cap

b, The lamp will then flash one or more times o indi- :
cate the second digil of the rouble code, Count the Figure 4-7. installing Dlagnostic Test Wire
numiber of imes the lamp flashes to retrieve the sec-
ond digit. :

5. If more tham one trowbls cods is sant:

&  Following transmission of the second digit of the first
code, there is a third 2 second pause in which the
lamp iz off.

b.  After the pause comes the inlermission, which is fol-
lowed by franamizssion of the next recorded trouble
code.

¢ AN subsequent codes are gent in the same mannar,
each separated frgm the next by the inlsrmission,

6. Ones all codes have besn sant, the dala slring &
repeated. When you have recorded the same troubls
coie wice, it is &n indication that the transmission has
been restarted and that all froubls codes have Doen
ratrisved.
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1at Diglt

3 flashes Pause Pause
per second befora before
1st digit 2nd digit
NOTE

Lookimg at the above Iransmission, we can zee that the trouble
code s 13, The sownce of the faull condition is identified as the
oxygen sensor aceonding fo Table 4-7.

Figure 4-8. Check Engine Lamp Diagnostics

NOTE
i the lamp fRashes al a rafte fazter than normmal, then you arg
phserving the Tntermission” only, which means that no trou-
bile codes are prosent,
7. 'When examining frouble codes, write down all codes on
a piscg of paper,
a. If trouble codes are present, see Table 4-7. Follow
the applicable flow charts for each code. "
b. I trouble codes are MOT present, but starting or
driveabliity problems are evident, see charts under
4.8 INITIAL DIAGNDSTIC CHECK.
& Tum the igniticndight key switch OFF.
9. Remove diagnostic teat wire and install profective cover

owver data Enk conneclor, Befum data link to original posi-
tlan.

- [0 A._

Start of
2nd Digit Intermission

IMPORTANT NOTE
The engine may be started and run when the frouble

codes arg received using a8 lumper wire on Pins T and 2
of the dats link connector. However, if the [umper wire Iz
removed with the engine running, the check engine lamp
will continue to flash trouble codes. To stop check engine
lamp from flashing codes, turn engine stop awitch OFF.

CLEARING CODES

After correcting system problems, chear trouble codes. If the
Digital Technician (Part Mo, HD-44750) iz not svailable, per-
torrm 50 start and nen cycles. To execute one run cyche:

1. Siart the wehicle.

2. Letit um for at least 30 seconds.

3. Tum the engima off.
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BREAKOUT BOX

GENERAL

The BREAKOUT BOX (Fart Mo. HD-42682) aplices into the
main harness. Usad in conjunction with a CVOM, it allows cr-
cult diagnosls of wiring hamess and connections without hav-
ing to probe with sharp objects.

INSTALLATION

1. Remove ECM. See 4289 ELECTRONIC CONTROL
MODULE.
2. Dwprass latches on sach side of connectors [10] (black)
and [11] (gray) and detech connectors from the ECM.
3. Se0 Figure 410, Allach Breakoul Box (2) o Back con-
mecior [10].
A, Allach black conneglor from Breskoul Box 1o corre-
sponding black ECM connecion,
b. Afttach bleck connector from the wiring hamess to
black connactor on Broakoul Box,
4. Attach Breaskout Box to gray connector [11].

. Altach gray conmneclor Irom Breakoul Box Lo conme-
sponding gray ECM connecior.

b. Alach gray connector from the wiring hamess o
gray cannector an Breakout Box,

REMOVAL

1. 5es Figurs 4-10. Depress laiches on sach sids of con-
nectors [10] (black) and [11] (gray).

2. Detach Breskout Box connectors from ECM connectors.

Dstach Breakout Box conneciors from wiring harnsss.

4. Ingtzll ECM. See 429 ELECTRONIC COMTROL MOD-
LILE.

L
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1. ECM
2. Headlights

Figure 4-5, ECM

1. ECM
2. Breakout Box

Figure 4-10. Installed Breskout Box




WIGGLE TEST 4.7

WGENERAL

NOTE
DIGITAL TECHNICIAN (FParf No. HD-44750) can be used 2
perfonm wiggie (esl,
The wiggle test checks for the presence of intermillents ina
wilring harmeass.

PROCEDURE

1. See Figure 4-11. Connect DVOM (Part Mo, H-D-393978)
to wiring hamess between the suspecl Connections.
When diagnosing ECM connections. a BREAKOUT BOX
{Part Mo, HD-42682) may be used o simplify the proce-
dure. See 4.6 BREAKOUT BOX.

%
Sl DVOM to read voltags chanpes.
Start motorcycle engine and run al idbs,

Shake or wiggle harness o detect intermittents. |f inlor-
millbents are present, radical voltage changes will register
an the DWOM.

Figurs 4-11, Fluke 78 Multimeter (DVOM)
{Part No. HD-38978)

B
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INITIAL DIAGNOSTIC CHECK

GENERAL

To kocate Fully circuils of other system problems, follow the
dizgnostic flow chartie i this section. For a syslemalic
approach, always begin wilh INITIAL DIAGNOSTICS. Read
the general information and then work your way through the
flow charl box by box,

Diagnostic Notes

If & numbered circle appears adjzcent to a8 flow charl bos,
then maore information is offered in the diagnostic notes.
Many diagnostic notes contain supplemental information,
deacriptions of vanous disgnostic fools or refarences 1o olher
parts of the manual where Information on the location and
removal of componsnts may be oblainsd.

Circuit Diagram/Wire Harness

Connector Table

When working theough a flow chart, refer to the illustrationa,
the associsted circuit disgram and the wire hamess connesc-
tor table as necessany. The wire harness connector table for

each circuit diagram dentifes e connecior  number,
description, fype and general location.

Im order to perfiorm most diagnostc routines, a Braakout Box
and a DVOM are requined. See 4.6 BREAKOUT BOX.

T portarm the circuit checks with any degree of efficiency, a
familiarity with the various wire connecions B als0 Necessant

Job/Time Code Values

Dealership technicians Ming warranty claims should use the
jobfime code values printed in bold text undesmeath e

appropriale repair

INITIAL DIAGNOSTICS

General Information

The diagnostic check is an onganized approach to h:lEﬂJify'ing
& problem caused by an electronic control system malfunc-
lion,
IMPORTANT NOTE

The engine may be started and run when the trouble
codes are received using a jumper wire on Pins 1 and 2
of the data link connector. Howewver, if the jumper wire is
removed with the angine running, the check engineg amp
will continue to Mash trouble codea. To stop check sngine
lamp from flashing codes, turn engine $top switch OFF.

Diagnostic Notes

The refarence numbers Delow correlate with the circled num-
bers on the disgnostic check flow charts. See Diagnostic
Check (Part 1 of 2).
1. Compare engine behavior to ablas.
8. Starte hard. Ses Table 4-4. =
b. Hesitaies, stumblss, surges, misfires andor slug-
gish parformance. Saa Tabhk 4-5.

412 2003 Buell XBSR: Fuel System
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c. Engme exhausl emits black smoke of fouls plugs.

Ses Tabla 4-6.

2 Use HARMESS CONMECTOR TEST KIT (Parl Mo, HD-
41404), black socket probes and patch cord.

3. Connect BREAKOUT BOX (Part Mo, HD-42682) to ECM.
See 4.6 BREAKOUT BOX.

All diagnostc codes are listed in Table 4-7.

Table 4-4. Engine Starts Hard

CAUSE
Engine lemperature circult

SOLUTION
4.18 TROLUBLE CODE 14.

Improper fuel presgure

4.13 FUEL PRESSURE

| TEST.
Spark plugs andior wires | 4.15 MISFIRE.
Battery dischanged See charging system trouble-
shooting in Section 7.
Cam posilion sensor | 4.28 TROUBLE CODE 56.
hanifold leak Spray water around induction
. mirdule saals with anging
idling. f RPM changes,
{ | change seals.
“gnition ol | 4.15 MISFIRE. -
| Leaky Injectors Test fuel injeciors, See 4.41
THROTTLE BODY.
Valve sticking See Section 3.

Table 4-5. Engine Performance Problems

CAUSE SOLUTION
Engine lemperature circuit | 4.18 TROUBLE CODE 14.
Irnproper ignition tming 147 IGNITION TIMING.
Cam position sensor cincuit | 4.28 TROUBLE CODE 56.
Zpark plugs andfor wines 415 MISFIRE.

Imnproper fuel pressure

413 FUEL PRESSURE
TEST.

Improper throttle position’

Calibraie sansor using DIGH- |

sensor adjusiment | TAL TECHMICIAM (Part No.
HD-44750), _

Marnifold leak | See 4.42 INTAKE LEAK
TEST.

Throdtle plates not opening | 1.16 THROTTLE CAEBLE

fually AND IDLE SPEED
ADJUSTMENT.

EVAP hose disconnectsd | Comnect.

from induction module (GA) :




Table 4-5. Engine Performance Problems

CAUSE

SOLUTION

Water or dirl in fuel systam

Crranin and refill with fresh
| funed.

Cooling Fan Inoperative

4.25 TROUBLE GODE 36. |

Table 4-6. Engine Exhaust Emits
Black Smoke or Fouls Plugs

CAUSE

SOLUTION

Enging temperature Circust

4.18 TROUBLE CODE 14.

Clogged air filker

[1.15 AIR CLEAMER FILTER
Elamant.

Improper  throtile  posilion

| Callbrate sensor, See 4.38

senaor adgusirment THROTTLE POSITION
SENSOR.
' Leaky Injectors Test fusl injectors. See 4.41

THROTTLE BODY.

Impropar fusl pregsune

4.13 FUEL PRESSURE
TEST.

Table 4-7. Trouble Codes and Fault Conditlons

. copeNo. FAULT CONDITION | RELEVANT TOPIC
T Throttle position sensor | 4.16 TROUBLE CODE 11 :
13 Oxygen sensor 417 TROUBLE CODE 13
14 Engine temperatuns sensor 418 TROLIELE CODE 14
15 | Inake air temperature sensor 4.19 TROUBLE CGODE 15
B T 18 | Battery voltape 4.20 TROUBLE CODE 186
23 | Front fuel injector T |4.21 TROUBLE CODES 23 AND 32
B 24 Front Ignition coil 4,22 TROUBLE CODES 24 AND 25 =5
25 Biear ignition coil AMDDDESW ]
~ s | Bearfuel injector | 421 TROUBLE CODES 23 AND 32
_ 33 Fusl pump 4.23 TROUBLE CODE 33
35 Tachometer 474 TROUBLE CODE 35 |
36 Cooling fan 4.25 TROUBLE CODE 36
44 Bank angle sansor 4.26 TROUBLE CODE 44
52, 53, 64, 55 ECM iailurs 4.27 TROUBLE CODES 52, 53, 54 AND 55
56 Cam syne tallure 428 TROUBLE CODE 56 |

2003 Buell XB9R: Fuel System
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| m10B0mEx

i1
To
IGN
relay
— | ay, " LTGNR
. | BK
) O
I 1
L .
Connector [10] 1
_.r"r'r "-._III-
K Electronlc Control Module (ECM) \
ll('r - | I .-'_'\-.:.\‘I
NS ()
\ /
, I
\ !
¥
Figure 4-12. Dlagnostic Check
Table 4-8. Wire Harness Connectors in Figure 4-12.
NO. DESCRIPTION TYPE LOCATION
L ECM (biack) 12-place Deutsch in fairing
[11] ECM (gray) | Y2-place Doulsch in fairing
[91A] data link 4-place Deutsch beneath lefl side fairing
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Diagnostic Check (Part 1 of 2)

Tum ignitionshesdight ey swich OH. S
mgmmlﬂ RL. Do mot =tart
eniging, Doas check snging lamp Buminabe?

Dipas light go off atier
froar mmcgnds?

|:u:lz|

Zew 4.5 CHECK EMGINE
Lans= NOT ILLURIMATED AT
HEY OHL

YES
%

Docs
gl

E"‘:l

San 4,10 CHECK ENGINE
LAMP Of CONTINLIOUSLY.

YEE

Diwan chisck cngine g dis-

play igrition module data? See

4.4 CHECKING FOR TROU-
BLE CODES

\jﬂr[

S 411 EMGINE CRANKS
BLT WILL NOT STAHT.

Arw any wouble
codes dupkayed?

ETE

Bfer 1o applcabis moubic code Now ohet.
Slart with kovesst troubls ¢oda, All dagnoshc
podas are Eeiad on page 7-13 in Tabia &-7.

Fioor o disgnaosiic @

figrein redmind troubie

pods charl [eyen B
o code s sel).
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Diagnostic Check (Part 2 of 2)

“ @

Continuad from [iagnostic Check (Part 1 of 2L

ity 0 groundd?

Fiemoive ECM connactors [108] (BK) and [118]
{7, Checik For ety Do grogesd ol dala bnk
comnecior [214A) Tarminalks 1, 2 and 4. Conbnu-

Eltﬂ

s

Tieexl s Noupr bt Bink, connecion lemminals againss
ther ECM oonnoctor pins for cominuity.

®E

DATA LINK TERMIMAL | ECMTERMIMAL
Pin | WieColor | Pin | Cannactor
1 LL GHF 1 g

Z BE 11 [108]

3 WA 12 [118]

a GY 1 ﬁﬁé.}_i

bty proseed in all four circumestances ?

Rupkce CCM. Soe
429 ELECTRONIC

CONTROL MODULE
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CHECK ENGINE LAMP NOT ILLUMINATED AT KEY ON

GENERAL

If the angine stop switch is sai to ALUN with the engine off,
and the ignition key switch is wrned OM, the check engine
lamp should illuminate for four Seconds, See Figure 4-13.

Baftery voltage & supplicd to the lamp bulb. The lamp bulb is
grounded by the ECM through the BEY wire, A kck of power
to the ECM will cause the check engine lamp o ba inopéra-
tve &nd also create a no starl siluation.

DIAGNOSTICS

Diagnostic Tips
Check for the following condilions:

®  Check lor apen In BKY wire.
& Check for blown sccessory fuss.

Diagnostic Notes

The reference numbers below commelate with the circled num-
bars on the Test 4.9 flow chart.

1. Use HARNESS CONMNECTOR TEST KIT (Part No. HD-
41404), black pin probe and patch cord.

2. Sec Figure 4-14, Ingpect connector [10] (black) kor con-
tamination or comasion. i connection is good, replace
ECM. Sew: 4,29 ELECTRONIC CONTROL MODULE.,

3. Check continuity between instrument connector [38] Pin
T and ECM connecior [10] (black), Pin 4.

4.9

2. Check englne lamp

1. Low fusl lamp

Figure 4-13. Check Engine Lamp

1. ECM
2. Headlights

Figure 4-14. Electronic Control Module
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B0 b Spare
0] 21 [ O
) ignition Spars Dioda 2
-3 T
Emgty Brak=Morn
":“'"3:" E 05 @@
< EEE s G o EcM  Cooling Fan
B T E 08 0O ||
el Lights Ignition :
: PR N 6T 05 | |
_f u { R |
.. R é_\u ) Ky Switch Assapasey
"""[';:J““ Tobattery | (] O OX (E]
- 1]
| 2|
3
4]
I 5|
. oW |5
7]
1] . £l | Accessory
"= L e
T —
5 5 [ AiGy |
[ Check | El
| Engline T BEwW —
| Lamp B
' El
1 -
ﬁ 5 .4 L
i | ow )|
i T Switch
18 ERe v
iFi e R )
B
g
Instrumeant
Module [35]
Connector [10] Connector [11]
A
. Electronic Control Module "
18N (ECM) O
| f
\ f
Figure 4-15. Check Engine Lamp Circuit
Table 4-9. Wire Harness Connectors in Figure 4-15.
_ NO, DESCRIFTION TYPE LOCATION
; [10] ECM {black) 12-place Deutsch in fairing -
; [38] instrument module - 20-place Muhilock in fairing




Test 4.9

T ignifion key swich OM. Set engine slop
mwilcH o ALIN. Doas the anging sia?

!
YES I ML I
: Diid chesch, sngine kg &l fn shai
Bt angine stop swiich bo OFF. - a
Discormect FCM connacior [10§ and candiions oocur simianeso sy
connac Brasoul Bos.
Tum ignifion key wiich O Jumpar
Breakout Bax (BE] Pim 7 o ground.
Chech erging lamp showld be ON. Is 7
YES
M ECM poswer. Redar 1w 4.11 ENGINE
N, Radair o 4.12 HO CHANKS BUT WILL
ECMW POWER MIOT START tor no start
condition and Uuwsa ralpm
0 4.9 CHELK ENGIME
LAKIP BOT ILLLIMI-
Fepiacs ECM. Saa Disponresct nstruments connecion [39 HATED AT KEY OM 10
423 ELECTRORIC Fresniove BHY wies trom connecicr [39] and Teadhe N BNgInG
CONTROL MODULE. ground it. Ascormesd connecior [30]. check lamp.
==, Chadk enging lamp ON?

Ragalr apan on O
wire thal lesds Duls
oF OpEn on wie
Tricsieyi Evtily b ion-
neclon [35]

45
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CHECK ENGINE LAMP ON CONTINUOUSLY

GENERAL

I the engine stop swilch is sel 1o AUN with he anging o,
and the ignition key ewitch is wurned O, the check sngine
kzmip should lluminate for four seconds, See Figune 4-16.

Following the initial period of illuminstion, the lamp showld go
ol lor fowr seconds. L may then come back on for an aighd

sacond period (for 2 stored ermor) or remain on continuowshy
{current emor).

DIAGNOSTICS

Diagnostic Notes

The reference numbers Delow cormelate with the circled muam-
bars on tha Test 4.10 flow clart.

1. See Figure 4-17. If the lamp goes off when the black
ECM connector [10] is unplugged, the BESY wire is not
shorbed o ground.

420 2003 Buell XBOA: Fuel System

1. Low fuel lamp
2. Check engine lamp

Figure 4-16. Check Englne Lamp

= e

1. ECM
2. Headilghts

Figura 4-17. Electronic Conirol Moduls



I hHEIxda

Fuse Block
1 Top View
[ gy E [ ReY —
[ B
- - 'y .
< r ,|5\‘I\_E Loy -
Main Fusa
To
[54]
oW
1] -
2 R
3]
‘ | —
5| — RAGY
8 ———
T (e
8
k1
“ow {»
L} . : R

[10]
[39]

Figure 4-18. Check Engine Lamp Clrcuit

Fuse

[ e

Table 4-10. Wire Harness Connectors in Figure 4-18.

LOCATION .

—
DESCRIPTION | TYPE

ECM (black) 12-place Deutsch in fairing

instrumant module 2i-place Multiock | in fairing
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Test 4.10

Tum ignition key =wilch OFF, Discinmss!
biack ECM connedtor [ 10]. Tum igniion key
Saailbcsh Db, Chiack
g b DFF. I3 £

o]

With igniion key swfich OFF, reconnect
back ECM connecior [10]. With igniion ey
swiich ON, varty that thara I

Disconnact Instnumant connacior [259].
Frrea BESY wirg brom conmechon [304].
Beconnect [39]. Check engine lamp ONT

NOT & 4 g2 kg OFF parkod
|z tere a g OFF penod?

¥ES

Check sngne lamp Beplacs ECM. Sos Fapair e o griund
tunicinn OB Chiadk Tor 4 3 FALECTRONIG an B wine bofveoan
Ikl codes. See d.4 CONTROL MODULE. connecion [38] and

CHECHKMNGE FOR lamp in tachometer.

TROUELE CODES THY. —

4-22 2003 Buell XB9R: Fuel System

Repai sherl 10 groud
on BESY wing batwoan
conneclor [10L




ENGINE CRANKS BUT WILL NOT START

 GENERAL

If the starier will nod crank engine, the problem is nod ignaticn
related. See Section 5-Elsctric Starber,

IMPORTANT NOTE
The engine may be started and run when the trouble
codes are recelved using 8 jumper wire on Pinz 1 and 2
of the data link conmector. Howewer, if the jumper wire I3
removed with the engine running, the check engine [amp
will continue fo Mash trouble codea. To sfop check shging
famp from flashing codes, turn engine stop switch OFF.

DIAGNOSTICS

Diagnostic Notes

The refarencs numbers below correlate with the circled num-
bers on the Test 4.11 flow charts.

1. Connect BREAKOUT BOX (Part Moo HD-42882)
hetween harnese and ECM. Sas 4.6 BREAKOUT BOX.

2, Check battery condition. Perform a wollage fest and
recharge if beknw 12.80 volts. Check battery conneclions
and perform load test. Replacs the battery i necessary.

3. Bermove spark plug cable from spark plheg.
i Visualy check condition of plug.
b. See Figure 4-19. Aftach cable to SPARK PLUG

TESTER (Part Mo. HD-26732). Clip fester to cylin-
der head balt.

c.  While cranking starter, ook for spark. Repeat proce-
dure gn ather spark plug cabls.

AwarnNG

The gesoline in the fuel supply line downstream of the
fuel pump Is under high pressure (48 psi [338 kPa]). To
avoid an uncontrolled discharge or spray of gasoline,
always purge the system of high pressure gas before
gervicing the fusl system. Gasoline Iz extremely flamma-
bie and highly explosive. Inadequate safety precautions
could reault in death or serious injury.

4. Purge fuel ine of high pressure gascline. See 4,38 FLIEL
PLIMP.

4.11

| blsESmi

r

Figure 4-20. Test Lamp

Accass [ul injectons.

a. Femove right side air scoop. See 235 AR
SCOOPS.

k. HAemove airbox to access fuel injectors. Sea 4.43
AIRBC.

Uz fest lamp as shown in Figurs 4-20.

Use HARMESS COMMECTOR TEST KIT (Part Ma. HD-
41404) gray pin probe and patch cord. :

Table 4-11. Wire Harness Connectors in Figure 4-21.

NO. DESCRIPTION TYPE LOCATION

[10] ECM (black) 12-place Deutsch in talring

111] ECM {gray) 12-place Devtsch in fairing -
114] cam position Sensor | 3-place Deutsch under sprockst cover

[83] ignition coil 3-placs Amp beneath aifbox base
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L Le T Eit ] _:- =
. GY
VBE |

\

ATB[C]
— -”--—‘—'—Eﬂ .+ To Front
.__/’I I'x.l:_:'___.-"J Cylinder
Q) O
Igniticn Coll [83]
Cam Poslton
Sensor [14]
I !
)
G\
injscor \ Nl ¢ )
[B5] ) . i ]~
AlB ul::|
i Pl W o
5 g = m
. . -— o
¥
|
I Connector [10] Connector [11] ;
ff Electronic Contral Module \,
4 (ECM) ,
Illlrr_xl' f_“‘.-'l'l.
Figure 4-21. ignition Clreult .
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Test 4.11 (Part 1 of 3)

I I kewgh gacsolin In tank? |

Chicck for troubls codas. Sec 4.4 FHl tanik with
CHECHING FOR TROUBLE fressh gasning.
CODFS Codes found?

Connact Broaiout Bus. Maasra
wohsge bateman conmoctor 10 {BK)
pin 10 +) & pin 114 (-} Volage

shicuid be (0. 25-2 7 wolts (Run

Miodo). ks 1?7
YES
Rator o apphcatibs YES
uulHe codks chart
Shart with hrevsl
Chiock ballary conmsctions. Saa JI::::I'EF!TFMM
Chack hationy voltags. la wWoitagh
@ s 12B voks?
%

= =)

Do battery pass Facharge @
o ast?

= Ea

Placs ransmission in naural. Tum igniion

Hoplace
[y Eaviici OM ano s=1 ergine slop setich o
FUM. Digd fusd pamp run 2-3 secoreds and . haftany.
chicck angirss lamg Buminasc? -
| | Mz purm rasponse, but lght OF.
Mo | Zee 413 FUEL PRFSSUAE TEST.
Bho pusng) reaanss oF ight. M e
S 104, 12 NOH ECM POWER. L MO |

Pump 0K, bul r ght.
—] W }— %

S 4 5 CHECE ERNGINE LAMP NOT ILLL%-
Srort pumgp nesaponsa, gt DR

HATED AT KFY N
San 4.34 BANK ANGLE SENSOR. —IEI_

50

F

Inedadl Fusl Prossurs Gamps. Sae 4.13 HUEL PRES-
SURE TEST . Whiks cramiking anqgirs {107 mors Than
twia saconds bo erEue pERPAT Sysicm operston],
werily $l prassune nses 1o 48-51 PSI [355-352 k).
Adaquata pressue?

I‘r'EE | | MG t
Gy By Tiacs 4.11

Iicerect prassore. See 4,13
{Part 2 of 3L FUEL PRESSIURE TFAT.

TIBS
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Test 4.11 (Part 2 of 3)

{Check spark plug condiion. Replase § fouled. Gheok
@ spark af o pilgs whiks cranking. Spark prassnt?

Cordinuad Trom Tast 411 (Pad 1 ol 3)

[=]

Di=connedt fudd imecior conneoior and

F0} Crank eegine, D g Bash?

attach Fusl Injactor Tas! Lamp (HD-3473100-

Check angne Cormect problem

COMmprossion. Seo fowrd wnedkar 4.4
2.2 EMGEINE. Y TROUBLE GODES
p— 1 AND 2=
TG

[ o ]

®

Chack for haflany woltage &l Termivel B of
il Gomnecior [183] using DVOM. Povwar
present atior key ONT

YES

esconnect ooil connedior [83]. Cannact tast

Iamp fr eonmachor BRE] Teminal & {Tnool cyi-

imder] or Tesrmninal C {rear cylinder], Crank
enginc. Doos light Sash?

Cipan in QY wing
[etween splice for
fuc] pump wire and
Ignilion il Reger

Faulty ool pormaction, speek plog winss
or coil. Proceed e foliows:
= Cheok ool conmachion.
# Tast apark plig cable mamlancs Ses 415
MISFIRLC
* Chack ool Dy sunsitiiing o kmos b be
ol
0OR
Chiack: ool reslsbarcs. Saa 431 IEMITION
COIL.

T

T

Connect Brosiout Box. Chook
=t

@
®

Is E¥

il Tearmina] & of conde-
ke [63] e Bresshuul Box (BK) Pin 7.
Measur resistance botween igniion cal
Taminal G and FECM Pin & [108)
Mesilangcs should be lees than 1.0 ohm,

Q

Dizcomnec! cam pooiion ssrEor conmeciur
114]. With ignison 0N, measue

Btwnan Tarmiral & [+) and Teminal G =)
ol cormesclor [14E] k2 5 volts presosnl?

l

Poor cormicction at cormoctor | 108, |BS] or
opsan In hamsss hatwaan ool and
ECHN. Fepar apan.

g
g
¥

)

-
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L]
L]

Wifth igretion OFF, measure resistanco bebween
connector [14] Tamminal A ana Braskout Bo [GY)
Pirn 1. Alead Essibvessan) gt [14] Temminal C
[BEW wre) and CCM P B on cormmachor [ 118L IS

resisiancs graatar than 1.0 chm?

Chack for continuty beteeen Teor-
_IEI_ minai & ponnactor |148] and
groured. Contiruity pressni?

Rapalr opan -
pe—y YES
i ]

Fiapair shot Fisplace ECM, Ses

o ground. 4 23 ELECTROMIC

- CONTROL MODULE.

T2
T2




Test 4.11 (Part 3 of 3)

Continuad Trom Tast 4.11 (Part 2 of 3)

% Reconnact oam positon sensor corrscton [14]. Mizasure
waoltage beiwesn Fin 3 and P B of Bresioul Boex {EY).
wmﬂmmﬂﬂhmﬂlh
cranking
Does it?

Y] (%]

Frobicm may be imeemifient. VerTy that Discorrssct connachor [14]. Moasure nesi-
conmeciona [10], [11] and |14] are recon- : tarca between Taminal B and Conrssinr
Breshont B anid iy o [148] and Braakout Bax (GY) Fin 3.
shart vahicto. Will wehicle stel? b5 remistance greshes fan 1.0 ohms?
1
| ves |
With enging nueeing, wigghs cam Pinion Qasr kay Repair open Ramdwa cam timer
psiion sensor and wires o iden- tallurc, looss okl carrstion. o unirg 105 In.
Wy any loosa connects jengine i oF other dnil bit. Crank
misfires ar etals]) Ay fond? rrschanicad Talura. TR efarinr. Do nofoer
o rirlala?
T2EG
YES i
p 7]
St = -
pecesiiion sansor. Soo 4,30 Raplans cam position Mochanical failurs.
258 CAM POSITION SENBOR sanson, Sea 4.5 ircapiact for loaso
AMD BOTORA, CaM FOSITION SEN- ol cugs and
SOF AMD ROTOA. shaarcd pinion
— EE] T Y.
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- |

NO ECM POWER

412

GENERAL

A relay controlled by the engine stop switch supplies power to
te ECM. The relay roguires a ground o opsrate. 11 lhe
ground is not esteblished, the ECM will not receive power.
Grownds may be established thres WES,

& By placing the motorcycle In neutral and groending the
rezliny thirough the newlral seich, See Figure 4-22.

& By retracting the sidestsnd and grounding the relay
throwgh the sidestand swilch, See Figure 4-23.

® By dizengaging the clutch and grounding the relay
through the clutch switch. See Figure 4-24.
It thie ECM does nol appsar bo be receiving powsr, check the

ground souwrces. A blown ignition fuse can alzo dizable the
ECM.

DIAGNOSTICS

Diagnostic Notes

The reference numbers below comelate with the sircled niem-
bars on the Test 4.12 flow chart.

1. Connect BREAKDUT BCX [Parl Mo, HD-42682) o ECM,
Sas 4.6 BREAKOUT BOX.

'I. .'I;'ransmls.alun sprocket

2. Meutral switch

Figure 4-22_ Meutral Switch

4-28 2003 Buell XB9R: Fusl System

Figure 4-23. Sidestand Switch

Figure 4=24. Clutch Switch [viewed from underneath fair-
Ing)



; “Bpare Dhede 1
gl 7171
DHisde 2
Le1E]
BrakoiHom
=]
Coaling Fan{
5] [a7
Ignition
S [ ] L5l
BE ) —TeW -
L @ &
1
0, |i Side Stand |
W Swich (0] | H e
o |
[k | S— | I |
" B .
= 4| 1)
!I' ||I_- ol z:
[ F-o UWIBK ) 3
1l CaY o [4)06y 1
Right Handichar =
= § i
A L E
o (THaTGM___ | T Lo }E.
Ay B 2 b
- e | Koy Swich
Clubeh
———  fwilch L E gkh-
| - g s s
i I& L WIBK . TE -
' : THW Tl j
7l S et e
i ——t YR =1/ BTN _
= EE— (G ) 1 &7 |
LREE ;g (]
(BR —qe—{8S |
— S P e b
£ . a7a| ——
e —— [REE) i —| 8 ——
*ECM [10] Pin 1 also provides — LTGNR
power o fuel pamp, both fusd irjec- S
TBKE tors and el wm )
Ll i
- i1 P, :Iq|i|i :r|||1|w||l1 l:l
A Conmeetor [10] _
J,-"r ' Electranic Cantral Meduls (ECH} i N,
|'.-—-| -
Flgure 4-25. ECM Power Clroult
Table 4-12. Wire Harness Connectors In Figure 4-25.
HO. DESCRIPTION TYPE LOCATION
[10] ECM (black) ' 12-place Deutsch in fairing
2] right hand controls & 4-place Mullilock | beneath right side of fairing
[95] clutch switch 2-place Multilock | benesth fairing
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Mo ECM Power

CONDITION: Sidestand up, key OM and transmigaion in newtral

4 Cheok ignBon fusa.
|5 Tuss OHT

[ (o]
Aach Breakout Bax {HD-£25832) o Heplace fuse.
ECML Chaok for 12 wilis on FCM
porrnechor [10] Bin 1 {+) and Pin 2 (). T
Willags proseart?
Chack for continuity to
[EI geound on [10] Pin 2
Contruily presan!?

|_"|I'EE_|

Replace ECM. Sos
428 ELECTRONIC
CONTROL MODULE. Chack for 12 voks
on ignition nelay
- Terminal 87 {GY). S
Waollage prosoni?
Check for pomtinuity to
pEs Lk
Teeminal 35 (THAWL
Contrarty mroscrd?
I YES i
ECM and ignition railsy. EIHD
TiT:
Chiack for 12 volks
i igrition relay
Terrinal 30 &AL
‘Voltage present?

o6 -

circul. Saa 7.5 STARTER

INTERLOGE, arvd coptinus
uril problam s sofved.

2
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Chiack Tor 12 wolls Ficpadr o an
5 ignition nelay (G RO v
Temmnal 85 [WEBHK). bolween ignibon
VakAga preceni? resay and fusa
Ty
[ o]
Heplace igniticn milksy. Chack for 12 volks
5an 7.5 STARTER on ight handlabar con-
INTERLOCE. neciar [22A] GYAD wine.
Wollage prezent?
TErE
Check for 12 volt=:

Rapair apan on GYID

wire between connecior on rightt handiabar con-
|22] and kgnitian raley, niiar [2A] WIEE wira,
- — Wilkags presant?
[

Raplacs handlabar
switch assambly.

Repair open on \WEK
Wing Bsslwasan connecior
[22] and ignion relay




FUEL PRESSURETEST

4.13

=T e L=
INSPECTION
PART NO. SPECIALTY TOOL |
B-45522 Fual pressure gauge adaptar
HO-41 182 Fual pressure gauge

=

AAWARNING

The gasoline in the fuel supply line downstream of the
fuel pump I3 under high pressure (49 psl [338 kPa]). To
avoid an uncontrolled digcharge or spray of gasoline,
always purge the system of high pressure gas before
attaching fuel pressure gauge. Gasoline is extremely
flammable and highly, explosive, Inadequate safety pre-
cautions could result In death or sericus injury.

1. Femove airbox, See 4.43 AIRBOX.
2. Purge the fusl supply line of high pressure gasoline.
a. Ses Figure 4-26. Disconnect the 4-place fusl pump

connector [BE6]. The connector is acated inside the
left rear porlion of the fuel tankframs.

b With the motorcyche in metral, start the engine and
allow wehiche o un.

e When the engine stalls, press the starter button for 3
seconds to remaove any remaining fual from fuel line

AAWARNING

& small amount of gasocline will drain from the valve

when the gauge is installed, Theroughly wipe up any spilt

fuel immediately. Dispose of rags in a suitable manner.

Gasoline Iz extremely flammable and highly explosive.

Inadequate safety precautions could result in death or

serious Injury.

3. See Figure 4-27. Depress bullon (2) of fuel line connec-
tor and disconnect the fuel line (3] from throbike body inket
(1

4, See Figure 4-28. Attach FUEL PRESSURE GAUGE
ADAPTER (Part Mo, B-45522) (2) to throftle body inkst
{1}

5. Connect the fuel line (3) to fusl pressure gauge adapier,
NOTE

See Figure 4-29. Verify [hal fuel valve (2} and air bleed pet-
cock (5) on the gauge ane closed.

6. Atach FUEL PRESSURE GALGE (Part Mo, HD-41182)
{4} 1o fuel pressure gawge adapler (1),

Flgure 4-26. Fuel Pump connector [86] (ewing
removed for illustration)

BTz

/
1. Thraottle body inlet
2. Button
3. Fuel line
Flgure 4-27_ Fuel Lina
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7. See Figure 4-26. Attach fusl pump connecior [BE] to
rmalin wiring harness.

B, S Figune 4-29. Pressurioe (he fuel sysbem.
8. 5tart and idle engine to pressunze the fusl system.

. Open fuel valve (2) on fugl pressure gauge 1o allow
fusl fo flow down the gaugs hose.

Position the air bleed tube (3} into proper containar.
d.  Open and close the air bleed pelcock (5) o purge
the fuel pressure gauge and hoss of air. Repeat this

shep soveral times until only solid fued [wilhout bub-
bles) fiowsa from the air bleed tube.

e Close the air bheed petonck,

9.  Open throftle and increase engine speed to 2500-3000
RPM. Mote the reading on the pressune gauge.

a8 |f pressurs is 48-51 PS5l (338-352 kP=) then aysiem
I operating within Bmits,

b. |f pressure is not within limits, see Test 4.13 (Part 1
of 2) Bow chart afler disconnecling pressune gauge.

%

dAWARNING

& small amount of gesoline will draln from the wvalve
when the valve is removed. Thoroughly wipe up any spilt
fuel Immediately. Dispose of rags in a suitable manner.

Gasoline is extremely flammable and highly explosive.
Inadequate safety precautions could result in death or
serious injury.

10. Ses Figure 4-25. Turm engene off. Detach pressure gaugs
{4} from adapier (1)

a. Open the air blesd patcock (5) 1o relieve fusl aystem

pressure and purge the presswune gauge of gasoline.

b. Hamove pressure gauge from adsptar.
11. Detach adapter trom wehiche,
12. Connect fusl lins to throttle body inlet.

DIAGNOSTICS

Diagnostic Notes

The referance numbers below comalate with the circled num-
bers on the Test 4.13 flow charts.

1. U=se HARMESS COMMECTOR TEST KIT (Part Mo. HD-
41404), gray sockel probe and palch oond,

2. . Connect BREAKDUT BOX (Part Mo. HD-42682) to ECM.
See 4.6 BREAKOLUT BOX.
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1. Throttle body inlet

| 2. Fusl pressure gauge adapter

3. Fuel line

Flgure 4-28, Fusl Pressure Gauge Adaphar

1. Fuel preasure gauge adapter (B-45522)
2. Fusl valve (closed position)

3 Alr blead fube

4, Fuel pressure gaugs (HD-41183)

5. Air bleed petcock

Figure 4-29. Fuel Pressure Gauge (Part No. HD-41182)
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Empty  BrakwHom
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2| = (53] [14] 15 W] ECM  Cooling Fan
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Switch [22] ? ToStarts [ ABK _%_‘;
5 4 Interlock 2 TI ngnhinn
5 Circult al .| Fuse
08 -
Instrument g (a0 i
Moduls [38] |8 2
s~ L
i1 ™y ’E ::;
11 1
- A ; 2 16
1 et
51 T
-
Low Fuel ':_?l 1
5
R
BN
— o
E T e ;;H'__l
&
)
L ]
A Connectar [10]
-'I. ..
;o Electronic Control Module (ECM) | )
_ Figure 4-30. Fuel Pump Clrcult

Table 4-13. Wire Harness Connectors in Figure 4-30.

NO. DESCRIPTION TYPE LOCATION
0] ECM (black) - 12-place Deutsch infaiing ]
139] instrument module B 20-place Multilock in tairing

 |es) fuel pump 4-place Multilock | left side of rear shock absarber
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Test 4.13 (Part 1 of 2)

Hun heel presssrs iest =3 descrbed under

4.13 FUEL PREESURE TEST. Fual pras-

% sy shaibd memain sfesdy ot 45-51 PR
{30052 kPul. Digs 17

=0 PR T S T [ rihpromsre_ |

Mo et Chack vnRaga dmp hahwesn Crhas e ety sl
Trund. Fesyiew STOP bestfery prositeen (=) and Teomi- pump and replace.
SYTTROS. nal 0 {-) on pump scic of con Faa &3 FUFI
nacior [BO] during firal e PUMP.
T46E seconds after key OB k= vol-
Go o Test 4.13
Fart 2 of 2]. Age graatar than 1 WDOCT Ta5E
%
| YER |
Ml negalive (- probe o GY Chedk for restncted
wira on Terminai E7 of igniion i inded e B
rebry. Megaue woalags driryg porsan mestiched T
fr=t bwo seconds afier key ON.

Is voltage greater than 1 WOGT

£ &

YES I TE) I
Flush ot tual csll ior I'HIH'I'r fasd
T 438 FUEL
PUKP. Ean 4,34 FI..EL BLINE.
Wire negaiiva |-) pnobe b Locata and repair poor
A0 wire on Temsinal 30 ol worrrsclion Dubeaan igrilion TaE
ignition relay. Measure voltage relay and fuel pump.
during Trek o 2aenmis afiar
ksry L | widlage gresber TiGT
than | WDICT
EFIEI [ Mo |
Lecscabe g regepr proos Fispdacs gnibon relay. See logretion Ruky
conneohion botwoon - undier 7.5 STAHTER INTEHLOCK.
o] il rakiy.
Ty o] il raakiy —
TiGE
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Test 4.13 (Part 2 of 2)

Coninuod from Tost 4.13 (Part 1 of 2}

Check for batiery vollage al GY wins
Termirad O omn el Dump mlﬁq}
16 bitiary velluge prasant?

Einﬂ

II““H’_‘ﬂmF o
pokithe (4] rm.hm"f
et S

firss b 50 o) -
Dicses tast lamp lighe?

E]*”:|
and reper
apan In @Y win.

E’Fﬂ

Inspact fuel pump -
1s wiring m.,""'ﬂil

Fresiacs luel purrp
assembly. Sec 4.38
FLIFL PUIMP

q::ﬂ

Rapalr fual pump

7a82

ik

@ Connect Breakoud Box

I:u'ra

: %o ECM. Chack
corhnuity

minal B wins) and B0

corrector [10] fblack] Termi-
nal 3. s continuity

L

Aeplacs ECML. Soa

MODULE.

ELECTROMIC CONTADL

nain and repair open
WH-H.I'\'M




IDLE SPEED CONTROL

ADJUSTMENTS

CAUTION

Sefting the Idie below the recommended speed can
result in hard starting, especially In cold amblent temper-
atures.

See Figure 4-31. The idle speed control cable (1) s located
on the left side of the vehicke bebwesn the front cylinder head
and the ram sir ecoop assembly (2). Mo specds ane listed n
4.1 SPECIFICATIONS, A 316 in. allen wranch may be wsesd
to tumn edjuster knob.

Table 4-14. Engine Idle Speeds

MODEL N | REGULAR IDLE

XBSR | 1050-1150

Acamon

idie adjuster iz located near the engine and could be
extremely hol, Use suggested tool for adjusting the idle
speed. Failure to comply could result in minor or moder-
abe Injury.

The idle speed showld be sdjusted whan the enging is &t mnor-
mal operaling lempoeratune,

NOTE
An idie spead oo ow can cause poar thraffle responses. A
idie speed too high can cawse & siow refur fo fale.

Ses 1.16 THROTTLE CABLE AND IDLE SPEED ADJUST-
MEMT or mone information on idle speed adjustmeant.
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Ram air acoop

Figure 4-31. idle Adjustment Cable




MISFIRE

4.15

\GENERAL

Misfire At Idle or Under Load

Misfire comdilions may be caused by:

& Battery condition and connections.

& Fuol system problema. See tables under 4.8 INITIAL

DIAGMNOSTIC CHECK,

DIAGNOSTICS

Diagnostic Notas

The reference numbssrs elow correlate with the circled num-
bers an the Test 4,15 flow charis.

JAWARNING

Thoroughly wipe up any spilled fusl and dispose of rags
In a auitable manner. Any open apark around gasoling oF
other combustibles could result in fire or explosion
causing death or serious Injury.

1.

See Figure 4-32. A SPARK TESTER (Parl Ne. HD-
28792) must be used 1o verify adeguale secondary volt-
age (25,000 volis) al e spark phug.

a.  Turn ignition switch OFF.

Ir, Femove spark plug cable from spark plug. Visually
chack plug condtion.

¢, Aftach cable to SPARK TESTER. Clip teater to cylin-
der hesad Dall,

d. While cranking engine, watch for spark fo jump
tester gap on keads.

& Baeinstall and repeat procedurs on otfwr spark plug
cable.

Padorm spark plug cable resistancs tesl

a. FRemove spark plug cable from spark plug and igni-
tion coil. See 7.4 SPARK PLUG CABLES.

b. Using an ohmmeter, touch probes 1o terminals on
each end plug wire.

c. Compare resistance values to Table 4-15. Replace
cables not mesting specilications. Reinstall and
riepeal procedure on other spark plug cable.

| hnSRfeds
|

Flgure 4-32. Spark Tester (Part No, HD-26792)

Table 4-15. Spark Plug Cables

SPECIFICATION | FRONT & REAR
ay 5.75 g
Length-in. (mm) (148}
LHEFEiEtaI‘HJB -ohms 1.430-3,360

3

If carbon tracking |5 evident, replece ignifion coil and
Inspect spark pleg wires. Wires must be clean and tight
Excaesive wirs resislance or faulty comnections can
cause ool damage. See 4.31 IGNITION COIL.

This test cen akso be performed by substiding & known
good cofl for one causing the no spark condilion. The: coil
doss not require full installation to be functional. Verify
taulty ool by performing resistance lest, See 4.31 IGNI-
TIOM COIL

Usa HARMESS COMMECTOR TEST KIT (Parl Mo, HD-
41404) gray pin probe and palch cord.

2003 Buell XB9R: Fuel System  4-37



[T ErH | BED

— &Y
,L “vme :
To Rear et g To Front
Cylinder '/ x(j: Cylindar
LY
Q O]
Ignition Coil [83)
Cam Position
Front ‘ Rear
Injector | | Injector : ™,
[84] . [85] S, BTu Ignition
&Y Relay
A B [a]8] AN AlB|C
53 5|2 Sl)(x|
& = * Tl
Dyno Loop

V4 Connector [10] _
r
/ Electronic Control Module _ \“n‘
an (ECM)
({1 ()
Figure 4-33, lgnition Coll Circuit
Table 4-16. Wire Harness Connectors in Figure 4-33.
NO, !  DESCRIFTION i TYPE LOCATION
[10] | ECM (black) | 12-place Deutsch in fairing
[22] right hand conirols 4-phace Multilock bergath rght side of Eiring ]
[83) | ignition coil | 3-place Packard baeneath airbox base
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Test 4.15 (Part 1 of 2)

= Tyl cmbaminaind?

]

Drain and thush
L. Pl with
tresh tuel.

[ %o ]

Uss Sgeark Toster o chsck cablas.
Bax 4 11 EMGINE CRANKS BUT WILL
HOT START, Mid spsrk

jump gap an

both leads?

=1

Chedk for:

= Fiudty, waoem or crackad spark plugis).

= Plug fouling s o enging
machanical fut.

=Frugty oF r connacSion at plug.

©®

[ ]

Chech recisiancs of sach spark plug
cabie that did mot firs e Sgerk Testar.

Ak, ool Tor faulty plug wine conneclons
arvd wire bouls for carbon racking

Apw winen DET

[r=1]

ks, sihvouid b froc
of Gark radking
Ars Sy

[ra ]

faufy

Replacs

WANCEE.

[res ]

Srarich ol wilh und
nicawT B0 b good.
Parinm spank tast.

[d spark |UmE gap
during engirs crarking T

[

o ]

Ropiacs
igrilion el

T

[ves ]

4 to Taat 4.15
|5T":'Fl {Part 2 of 21,
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Test 4.15 (Part 2 of 2)

@ Dizconnedct cam posilion senadd Connachor [14]. Win
botwoen Temminal & ()
wrnd Termiced G (=) of connaciar [148]. 15 5 wolts
s ?

N, maaswm

Corgnued from Tost 415 {Part 1 of 2)

-5

Roconnect cam posbon screor connecior [14]. Meassry
metwwan Pin 3 and Fin A of Breakout Boor (G5 )
0 and S unlis whils

wnhaga
Wolimgs should alsmals belween
cranking
Doas EF

With ignition OFF, mes=urs esslancs betwoean
connaciar [14] Termiral A and Breakow Boo (5]
Fin 1. Az belwssn connacior | 14] Temninal G
(B wire) amd ECM Pin 8 on connecior [116]. k=
resklnoco groater Twan 1.0 afmy

YEE

Hepar open

oircufl.

ek for coaiinidty batwnan Tar-
mired A correclor [148] ard
ground. Conainufty prosoni?

Rapair short
1 g

T2

E-:‘E

Probdem may be edeemithent. Varly thal

conneciars [10], [11] and |14] are recon-

el Rernoie Brsakiout Box ard Sy fa
start vohicks. 'Will vehicls starf?

W RNgInG FuUnning. wigghe Cm
presilion sensor ard wings: 1o idan-
1y any locse commects (engine
misfires or sinlis. | Any found?

Preon gear key
Falligra, inosd robor
o or viher
modharscal fuhure.

Replass cam poabion sarsor.
S 400 CAM POSITION
SENE0R AND ROTOHR

TS
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CONTROL MODULE.
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Cisconnect corrector [14]. Mag=urs reas-
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Is resistance greater $an 1.0 ohms?

Fapuair cse

cunnechion.

ras

Hemowe cam timeor
exwt iging 148 in

starior. Dysss rofor

drill bit. Grank

o FritariaT
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e ey,
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TROUBLE CODE 11 4.16

GENERAL

Throttle Position Sensor

See Figure 4-34. The throttle position sensor (TP sensor) is
suppiied 5.0 volts from the ECM (Sv REF) and sends a signal
back to the ECM (TP sensor signal) which varies acconding 1o
throdtke position. The cutpul signal from the TP sensor varies
frovm:

&  0.5-1.5 volls at idle (closed throtie),
& 3.9-4.9vwolls &t wide open throttle.

A Code 11 will s& il the TP sensor signal voltage does not fall
withini the acceptable range.

NOTE

If the TP sensor is removed andior replaced, the sansor rmust
be calibrated using Digital Technician (Part No. HD-44750).
For raplacement of TP sansor ses 4.36 THROTTLE POSI
TION SENSOR.

DIAGNOSTICS

Diagnostic Tips

TP sensor voltage should increase at a steady rate as heotile
i& moved from idie ko wide open throtile. An open or short io
" ground in AW or BEW wires will also result in a Code 11.

Check for the following condions:

# Poor connection. Inspect ECM hamess connector for
backed out terminats, improper maling, broken locks
impropery formed or damaged terminals, poor berminal-
to-wire conngction and damaged harmess.

& Parform 4.7 WIGGLE TEST to locate intermithents. if
connections and harness check out OK, monitor TR san-
sor voltage using DVOM while moving related connec-
tors and wiring harness. If the failure is induced, the
DVOM display will change.

# TP sensor scallng. Observe the TP sensor voliage dis-
play while opening the throtte with engine stopped and
ignition switch ON. Display should vary from cloged throt-
the TP =ensor vollage (when throtile is closed) to greater
than 4.0 volts (when throttle is held wide open). As the
throttie |5 slowly mowed, the voltage should change
gradually wilhout spikea or low vollages being observed,

1. Throttle position #mﬁr and harmess
2. Throttle shatft

Figure 4-34, TP Sengor Assembly

/¢ (BK/W Wire)

B (V/Y Wirs)

A (R Wira

BRSNS edx

Figure 4-35. TP Sensor Terminals [B8A]

Diagnostic Notes

The refersnce numbers balow corralale with the circled num-
bszrs on the Code 11 flow charts.

1. Connect BREAKDUT BCX (Part Mo. HD-42682) o ECM.
Sae 4.5 BREAKOUT BOX.

2. Use HARMESS CONMECTOR TEST KIT (Parl M. HD-
41404}, black socket probe and paich cord.
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‘ E11T?edx

RW =5 Volt Reference
Wi = TP Sensor Signal
! BE/MW = Sensor Ground

Throttle
Pesition
Sensor [88]

AW = 5 Volt Reference
LLGN/GY = BAS Signal
BEMW = Sengor Ground

Senaor
[134]

Bank Angle

1 |: |a | a5 |a
|-'l|'li|ﬂ ;E: AlB|C
......... HHI
L3 o !
%-' - -f.-' T g |%I§
-
. - — .
E ! P ."E"H.
JE
E . EERE 2
| Connector [10] Connector [11] .
_-" 1
i
r Electronlc Control Module \\‘1
/ (ECM) *
o =
. I:_ J |
N 7
", Iy
"-._I- ;
by Jr.r.r"r
\'.
M, V.
Figure 4-36. Throttle Poaition Sensor Clrcult
Table 4-17. Wire Harness Connectors In Figure 4-36.
HO. DESCRIPTION TYPE - LOCATION
[10] ECM (Dilack) 12-place Daulsch | i fairing
1] | ECM {gray) . 12-place Deulsch in fasiring
— ¥ -
[14] cam paosition sensor | 3-place Deutach | umgder sprocket cower
[84] throttle position sensor | 3-place Packard right gide of engine between cylinders
[134] | bank angls sensor 6-placa Sumitomo in fairing

442
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Code 11 Test (Part 1 of 2)

Agtsch ECM o Bresfoout Bow (HO-E2682). Plug DOM nle P 2 (+)
and Pini 7 i~} of Breskoul Box connactar | 11]. With igmition O, gradu-
aly opan throtie while cheervirg wiiiage. Doas vollaga sicadty
ncres=e wilf) 0 apkRs oF e obmeraed from 005-1.5 wolla &1
iche [closed throwe) 1o 3.9-3,8 voils &1 wida open Theottic?

=

)

THAS

[ ]

At mome poind in e Now char you
* may be Instrucied to jump directly
1o & e boy with the bold asiorisi.
e ashariak (Gt not the
Instruction bax) if your noemal pro-
grassion through the chart brings

youl 1o this kecation,

Gheck anging lamp oo W vollage Grésier
tiruoushy 0N ard CODE tham 4.9 vois
11 anly codo set? *
L~
[res] I:""EI [ves ] G010 Carte 11 T
[Fart 2 of 2.
R .
Raplaca ECM. Sco4.29 Check for inbermitants by per Connecl Beeakoul Box B nat
ELECTROMIC CONTROL forming 4.7 WIGIGLE TEST. aircady connacted. Disconrecl
WMODULE. Irtermitcnis present? TP sansar connector |BE| and
ECM vormecton [11]. Massuna
A woltage at Pn 2 (+) and Pin 7 ().
Dvses wnlaga msasun: 5.0 vohs?
(e ] E‘EEI [ wo ]
I'o identity source of Reoainges TP sansor Locaie and repair
Indrmifianis, skarl af bax Fcplace TP senur {4.38 cormector [B6]. Massars st babwasaars VY winc:
marked by Bold Assar- THROTTLE FOSITION TP sorsor voitage = Exllery widiage.
ksk o right sida af fiow SENSOR). Claar codas witks o Hhenthis. 15
it Follow staps whila and roal tosi. Did dheck woltage greaber fhan TaTS
wiggiing hamess and eraging S Some on 5.0 vnksT
TnonRorireg DL and sot CODE 117
THED
i

Claar codas and condirm proper operation with né

check engane lamp,
[CHETAL TECHMICIAM {Part Mo, HD-#H750).

Codes can be cleared wsing
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Ireshall original TF sensor Bt Locale ard regen shoit Locate and repedr
i repdaia BOM [4.59 now JK. betweon FAWW wire and el Dalwesn VY
— ELEC TROMIC COk- natiany woitaga. ware ard FAW wirs,
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Code 11 Test (Part 2 of 2)

Gomtirucd from Code 11 Test (Part 1 of 2)

i Unplug TP sonsor conmecion [58] Mesauns sollags hateman
Taminal & (RN wire) (+) and C {BEAY wirg) (=) with igrition ON.

la widlage 5.0 +- 0257

Connicd Braaioyl Boy oot
already connecied. Cheds
recbstane# hatasan ECM Pin
2 o cormecior [11] 1 cheapes
ground. |s ressstance geoaier
than 1 magacheT

®

[ves ]

Chek: comtinuihy rom
Pin 2 ol orrecior [11]
o Terminadl B on
Caoniruily prossn(?

Find short 1o ground
o Y wina

o)

Replacs TP asnagr
See 436 THROTTLE
POSITION SENSOR.

Locata and rapair
open in WY wice,

TSE0

Clear codes and confirm proper opacalion wilh s
chook ongine lamp. Codes can be cleared using
DIGITAL TECHNICIAN [Part Mo, HO-44750)
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Cormoct Breakout Bax: if not aleady conmeclied.
Tum ignifon awiich OFF. Dieconnect FCM enn-
| niesctor [ 11]. Check for contirwrty Deteeen corrmesc-
for [RA] Tarminal & [F%W wire] and P 1 of

conrmsch [11] GOty prasent™

Tewrrinal B (WM wing)
= Pin 2 of cormscior
[11]. Gominty prosont?

Lomzsbs arvd rapair open
i HW winz.

[e]

o

Chack continalty Dateman oon.
rrsclr [88] Twrinal C [BEAY)
and Pin T of connedior [11].

«  Continuthy prasant?

Loaata and nepair opsn
i WY e

TeBl

EIEEl

Mrasurc resistance between connec-
Inr [EE] Tamminal A ard Taminal C. ks
ressislarcy greaher than 1 magashm?

Locaic and repair open
In BECAWY wilrsi.

™I

YES

Raplaca ECAM Sea 4 75
ELECTRONIC CONTRCL

Decorrsct bank angls sensom
connooior | 134). Moasuns nessiance

MOIOLLE. Detwnen connachor [BA] Terminal A
ard Temminal C. |s resstance grosis
TEE fhan 1 magashm?
[ %o |
D] {3 il soned
Hoolaoe HALS oonncotor [ 14]. Mozsune resstance
hestwissi connecton B8] Tarmined &
e and Terminal C. |5 ressiance greater
than 1 maganhm?
MO
Lot and rapsir shon
Aeplace cam position botwoen AW and BEW
EREL. wites, Fecormect [141
TR

—



TROUBLE CODE 13

GENERAL

Oxygen (02) Sensor

See Figure 4-37. The maygen (O2) sensor provides a signal to

the ECM which indicales whether the angine i running rich

of lesan,

® A low voltage signal (<0.41 V) indicales the engine is
runnirng lesan,

® A high voltage signal (=0.58 V) Indicates the engine ia
running rich.

When the aiffuel mixiurs is ideal, approximatsty 14.7 parts

air to 1 part fusl, the voltage will be approxirmately 048 W

DIAGNOSTICS

Diagnostic Tips

The DWVOM displays the signal from the O2 sensor in voits.
This voltage will have an average value fending towards lean,
rich or ideal value depending on operating temparature of the
engine, engine speed and throttle posifion. An open/shorl 1o
voltage or short to ground in the VIGY wire will cause the
enging to run rich (hort to ground) or kean (short 1o voltage)
undil Tault i detected. Onee fault ks detected, wehicle will run
in open loop. The engine must be running below 5000 RPM
for the ECM to detect an 02 sensor failure.

Check tor the following condifions:

# Poor connection, [nspect the ECM harmess connector
[11], Fuel injector conmectors [84, B5] and O2 sensor con-
mector wiring lor backed out erminals, impropar mating,
proken locks, improperly tormed or damaged ferminals,
poor tarminalk-to-wire connection and damaged hamess.

# Dirty/stuck open injectors. The motorcycie may run
lean (dirtyiclogged injectors) or rich (Stuck open injec-
tors) if there is an injector problern. This could also cause
poor fuel economy and performance.

s Loose 02 sensor. Ses Figure 4-38. If the 02 sensor |S
lpnge engine periofmance may be affected. This could
also show up a3 a show changing 02 sensor vollage.

# Looselleaking exhaust, This can cause a poor ground
connection for sensor or allow frash air into the exiaust
syslem. If fresh air enfers exhaust system, the O2 sen-
gor will read 2 lean condition, causing the system 1o Qo
rich.

Diagnostic Notes

1. Connect BREAKDOUT BOX (Part No. HD-42682) to ECM.
Sea 4.6 BREAKDUT BOX.

ARRRET Y

(2)

2
Sl

1. Oxygen sensor
2. Connector [137]

Figure 4-37. Oxygen Sensor

Flgure 4-38. Oxygen Sensor (shock absorber removed)

2003 Buell XBOR: Fuel System  4-45



Figure 4-38. Oxygen Sensor Clreult

Table 4-18. Wire Harness Connectors in Figure 4-39,

‘ NO. | DESCRIPTION TYPE | LOCATION
| [11] ECM (gray) | 12-place Deutsch in falring
[137] | oxygen sensor | 1-place Packard behind rear cylinger heag
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Code 13 Test (Part 1 of 3)

Dizconnect 02 pafenr fom hamess, Sonnact DVOM 1o P 4 (=) and Fin T (-] of cone

nector [11] ey

Tum ignition O and shar engine. [Erugine eritst ha on and runnirg b iesd (12 sensor
valacs). Obuesrs O voliage. |s il approsimeialy 0.5 vols?

YES I, M,
O vohis. GAneator than
1 vl
|
Inestiall Broakoul Box (HO-SEEZ) keawing Instal Breakoul Bos (HO-£2682) leaving
STOP ameas sida conmecior [11] deconnected hireas shie cannoechor [11] diaconnached
troem e Braakoud Boon 15 the OF vollags
approxamabaly 05 wolsT
Gy Ly ok 13 Tast
[Fart 2 of 3.

feom the Brisskmint Boe s the 02 wollags
approziEely 0.5 wois?

L, & &

Lowcale A Al Rupkscs FOAM. S Inegeeacd WITEY Feglane ECM. Saa

shn to ground o0 4.29 E| ECTROMIC wire for shinls 10 429 ELECTRONIC

WAEY wir. COMTROL MODULE vinfiage and repair CONTROL MODULE.
e THET Fasd

Tasa
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Code 13 Test (Part 2 of 3)

Crptirwgesc] e Gl 13 Tasd (Prst 1 o 3

% T igritian OFF and reconnect OF sensor. Tum ignition OR
ardl alart anging. Aliow anging 1o roach operaling lompemtns.
With enging iding, dose wollas quickly Suncluate Deteaan

0. 1-0.8 wohs?
{Tu N, WO | YES |
Q00 wolls, 08-1.0 vtz Bloa oF N chania.
Peortomm 4. 13 FUEL Pericem 413 FUEL Chock congnuity
FRFSSUAE TEET FRESSEURE TES1. hatwaan Fin 4 [11] STOP
Pregsamrs 1o kow? Prossrasrs o high'? {gray) and [137]
WIS, Continuwty
| | nrasaTt? 5o o Code 13 Tesl
(Part 3 of 3}
EE'LZI o]
Fagair low pras- i B PasArichai Rankcs fual pump. Chack far
sure problem. See fueesl Fifteer o Tusl B, Suw 430 FUEL rjacinms ahak YFR M)
4. 13 FUEL PRES Rostnchan PLUMP. open. Seed 21
SLRE TEST, prRsant? TROUBLE COUES
Tt AN 1 .
501 3 32, Fietoet Mepiay 02 Plespair ppen
e sansor, Soa o VY wirs.
A.32 CHYGEM
TERE

RAapiacs sl Bne Chaean dor alr kaoks
o [ier &1 o =
macisle, A leak
THEL presant?

;ﬂf#ﬂ

Fus ryeciars may b
dirty. San Fual Injechrs
rur: widar 4.41 THROTTLE
BOOTY.

Claar codas snd confirm proper operation with no
check sngine lamp. Codss can be clearsd using
DIGITAL TECHMICIAM {Part Mo. HD-24750).
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TROUBLE CODE 14

4.18

GENERAL

Engine Temperature Sensor

CAUTHOM

Do ot pull on engine temperature sensor wiring. Excess
sirain to sensor wiring will cause sensor damage.

Diagnostic Notes

The refarence numbers below cormslate with the crclad num-

bers on the Code 14 flow charts.

1. Connect BREAKOUT BOX (Part Mo. HD-42682) to ECML
So¢ 4.6 BREAKDLUT BOX,

2. l==s HARMESS COMNECTOR TEST KIT {Part Mo. HD-
41404), gray pin probes and patch cord.

Table 4-19. Engine Temperature

The ECM supplies and monitors a 0-5 volt signal bo one Side Sensor Specifications
of the engine temperature sengor (ET sensor). The other gide e
of the ET aensor ia connected o grl::l.md 1:|'m:lugh the Enm. VOLTS RESISTANCE TEMP °C TEMP °F
See Tabls 4-18. The ET sensor is a thermestor device which 0.00 o 300 573
meeans that &t & specific femperature it will have 8 specific
resistance acrose its terminals. As this resmsiance wares, o 0.21 145 253 491
does the supplied vollage, .42 303 210 | 410
# At high temperatures, the resistance of the sensor is very 062 463 180 | 3M4
I, This effectively lowers the signal volizge. .81 638 170 338
®  Aflow temperatures, the resistance is very high, allowing |  1.20 1042 150 302
the voltage to rise close io lhe supplied vollage of Svolts. | &g 1535 [ 130 DER
The ECM monitors this woliage to compensate for variows ET 4941 &5 185
oparating condifions. 443 25,847 . 40 I 104
463 41,005 | 25 77
DIAGNOSTICS 283 53758 0 50
4,88 134,200 | ] 3z
Diagnostic Tips 1.83 A4 | 10 14
An imtarmittemt may be caused by poor connection, nubked NOTE

through wire insuletion or & wirs broken mside the insulation.
Check the following conditions:

# Poor connection. Inspect ECM hamess connector [11]
for backed oul lerminals, improper mating, broken locks,
impropery formed or damsaged terminals, poor terminal-
to-wire connection and darmaged harmess,

& Shifted sensor. The lemperature-to-resistance values
tzbls may be used to test the ET ssnsor at varnious tam-
peratung levels in order to evaluate the possibility of a
shified [out-of-calibration) ssnsor which may result in

- driveabidity problsms.

4-50 2003 Buell XB9R: Fusl System

Al voltage and resiziance values are aoproximate [+~ 20%).
Engpirse bernperaiure Sonsor 15 reasurod betweon Termminal 8
aof connectar [T 1] and system ground (Termingls 2 and 11 of
connectar [ 1Q1.



REAR CYLINDER

0
Electronic Contrel Module L:' /
(ECM) ;
i
ite: 4
| S
&
|
h, ‘_r
lES e
. Figure 4-40. Engine Temperature Senaor Circuit
Table 4-20. Wire Harness Connectors in Figure 3-40.
DESCRIPTION : TYPE LOCATION
"ECM (gray) | 12-place Deutsch | in fairing
engine temperature sensor " 1-placs bullel beneath airbox base

2003 Buell XBSR: Fual System
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Code 14 Test (Part 1 of 2)

Migernmac FT saneor conrsctor [90]. Maasure msisiance
batwsan [B0] and body of FT aanecs.

Y Is resetancs boteeen J0TET-AA2E ofene when angimes

I= at room femperabeee (B0-2T° F)7

= =

Afiach Breafout Dox (HD-42602) w ECML Repksce ET sens. Seo

Lising & DWVOM, measure the resstance 4,32 OMYGEN SENS0R.
betwean ET sensor conmechn & ECM Fin

* o [11). ks H hess Fan 1.0 ohem? T

¥YES M)
%

* Usng 2 DVOM, measure the resiztance Ciczrnime PEY wire
ks Fin 3 of [11] and in hamass for
Pon 2 of [10] and Pin 11 ol [10] g chiGuil
o [Broakot Bow. and repair.
Ia i graatar than 1.0 megachm?
TEES

=] (30

! Emarrirm harmweess b
=hort 40 ground and
rapalr.
STOP s
G by Cogaes 14 Teaesd)
|Part 2 of Z).
Af zome point in th fiow chart youw may be insiucied Clear codas and confirm proper aparation with no
o g divecly 1o e Dox erked by &0 aederisk, Dis- check engine lamp. Codes can be clesred wsing
regard the asiensk (but rof the instruction bax) i your MGITAL TECHMICIAN (Part No. HD-44750).
rowmil pengression through e char brings you 1o

this localion,
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Code 14 Test (Part 2 of 2)

Contineed trom Code 14 Tesl (Part 1 of 2).

1 @ Connect ECM % Braakout Bow. With DVOM sl
ronnacicd, check for inlermitents by porfomming
47 WiEELE TEST. Intevitiants prasant?

(]
-

Wwhile wiggling hamsss 1o locate sowss of Disconnect ET serreor connacion. Tum igni-
parcem e shaps under Code tign gawilch ONL Using a DVOM, measars e
14 Tast (Part 1 of &) marked by woltage belwesn ECM Pin 3ot [11) and Pin 2
Bold Astariaks. Hopair as nessssarny. of [10] on Eraakoun Boo.
|5 woltage appromimataly 5 willa?
TBED
e s
l
YES ) M
Lasge: thaan Groafor than
4.7 vols 5 5 vnis.
I |
Replsce ET sansor (.33 With ET =ensor discenneciad, dis- Unphig ECM leaving Broakos Box
EMGINE TEMFERATURE ot ECM connecior [11]. Mea- connecisd gl wanieks Famoss.
SEMSOR), cheer codes and surs resglancs bebyaan ECM Maasure vokage betwean EGM
road test, Did check angins Pin @ o [11] and Pin 2 of [10§ Pin & of [11] ared Fin 2 of | 10{ on
laMmp ooma on and set only |5 reessians bass than 1 chm? Breakout Bae
CODE 147 hﬂ'ﬂvuh;cﬂuﬂ'la‘?
=] =] [ ] =]  [o]
|
—
Instal origiral ET sensar, |5-.smnm1| Repar shor Fapiace ECM. Soo Faplaca ECM. Sco
replans EGM [4.28 ELEC- ground o 4.28 BLECTRONIC 426 ELECTROMIC
TRONIC GONTROL MODULE) - PHY wirm. CONTROL MODULE. CONTROL MODULE.
and o bast. aE)
TE7S THES
TEGE
Al s pOind In the Sow chart you fney Ba nsrused Examins ET signal wins
* mu.rpmmmmunwmdwmm.ﬂu n;m"r]ummm
regard the asiensk {bul nof e nsrucion boe) i your winlis @rad Fepair.
mrmal progresson through e chart bings you 1o
thiss localion b

Clear codes and confirm propsr eperation with no
chack engine lamp. Codes can be clearsd using
DGITAL TECHMICIAN [Fart No. HD-44750).
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TROUBLE CODE 15

4.19

GENERAL

Intake Air Temperature Sensor

The: ECGM Swpplies and monilors a signal at Pin 10 of [11] to
one eside of the intzks =ir temperature sensor (|AT sensor).
The ather shde of the IAT sensor is conmected to a CoMmMman
sensor ground, which is also connecied fo the ECM (Pin 7 of
[11]).
Ses Table 4-21. The |AT ssneor is 8 thermistor device, mean-
ing that at a specilic lemparature, il will have a specilic resis-
tance across its terminals. As this resistance varles, so doss
tha supplied voltage (Pin 10).
& At high temperatures, the resistance of the sensor is very
kowe. This afiactivaly lowsrs the signal voltage on Pin 10.
& At low tempesatures, the, resistance is viery high, allowing
the voltags o ries close 1o the supplied volirge of 5 volis.

Tha ECM monitors this wolizage to compensate for wariows
aperating conditions.

DIAGNOSTICS

Diagnostic Tips

An intermniftent may Do ciused by a poor connection, rubbod
through wirs insulation or & wire broken inaide the insulation.

Check for the following condilions;

& Poor connectlon. Inspect ECM hamess connecior for
backed owt terminals, improper mating, broken locks
improperty formed or damaged barminals, poor lerminal-
to-wire connection and damaged harneas.

& Perform 4.7 WIGGLE TEST to locate intermittents. I
connections and harmess check out O, check intake =ir
temperature reading while moving related conmnecions
and wiring hamess. |f the feilurs is induced. the |1AT =an-
sof display will changse,

& Shifted sengor. The lemperature-lo-resislance values
table may ba used to tast the |AT sensor at variows tem-
perature levels in order fo evaluate the possibility of &
shifled (oul-of-calibration) sensor which may result n
driveability problema.
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Diagnostic Notes

Tha rélergnca numbers below cormslate with the crcled num-
bare on the Code 15 flow charts.

1. Connect BREAKOUT BOX (Part Mo, HD-42682) to EFI
harness ahly (leave ECM disconnecled), Seo 4.8 BREA-
KOUT BOX

2 Use HARNESS CONNECTOR TEST KIT (Part No, HD-
41404), gray socket probes and patch cord.

3. Use HARMESS CONNECTOR TEST KIT (Bart No. HD-
41404}, gray pin probe and patch cord.

Table 4-21. Intake Air Temperature

Sensor Specifications

| VOLTS | RESISTANCE | TEMPC | TEMPF |

| 048 | 108 125 257
0.68 1561 113 235

| o086 | 2077 100 212
113 | 2820 90 194
1.40 3680 a0 176
295 2140 &0 140
3.09 16,178 40 104
3,52 23,670 30 86
394 37170 20 68
424 55,350 10 50
453 06,383 0 32

488 146250 | -10 | 14

e 284,118 20 4

MNOTE

Al vollage and resistance values ars Spproximars [+~ 200).
intake air femperaiune sansar s megsurad befwaen Terming
10 of [11] and system grownd (Terminals 2 and 171 of [10]).



Lt GNAY = 5 volt reference and sensor signal
BEMW = sensor ground

Intake Alr

Temperature
Sensor [BY)

i [

/ [ ,
I-" — P
9 Electronic Control Module 'L_)j
", (ECM) /

LY !
N f If
]
11¢ 4
_I'"lr
Bl
Figure 4-41. Intake Alr Temperature Sensor Circult
Table 4-22. Wire Harness Connectors in Figure 4-41.

NO. DESCRIPTION TYPE ' LOCATION
[11] ECM [gray) 12-place Daulsch in fziring
[®8] intake air temperature sansor 2-place Amp in airbox bass
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Code 15 Test (Part 1 of 2)

@ Conneot Breakout Box fo conrecior [11] leaving ECM disconneciad. With
rafurn [BB-85F), use a DAVOM 1o moamurs resistanos acrass

Fin 10 of [11] &nd Fin 7 of [11] on the Breakout Bo

\ Ia lhe resslancs Detesan 23,670-57,170 afens?

cnging 2i room fempe

[res

Connect ECM 1o Brealkout Bow. Check for
ImMamitiants by performing 4.7 WIGELE
TEST. Infermifients present™

50 1o Code

15 Test

(Part 2 of 2}

1 £

2

Wihila wiggling hamass bo locate source of

Disnornact |AT sansor ponnachor, Tum

imemmitients, peclomm the slaops wnder Code ignition switch OM. Using a DVOM,
15 Tast [Far 2 of Z) markad by MassLTR Tha hahwean
Beold Asberiahs. Feger s necassary, ECH Pin 10 () and Pin T (-p o [11]
o Brosakout Bow.
HE b5 tha wnBiags spperimalaly 5 vnRs?
|
YERB [ 8] ND
Legs than Grealerthan
4.7 uniis 5.3 woltn.
IAT sensor (4,35 ] I I
MTAKE AIR TEMPERATURE ‘With IAT sensor disconnecied, dis- LH'H:'II.IB ECM leareing Broakout Box
SEMSOR), clear codes and road connect ECM connactor [11). Maa- sorrsttipd At wahicls Remais.
test. Did ok anging lamp BUnS resistars balwesn ECH Measure voltags betwsan ECM
oMo on and sal onty GODE 157 Pim 10 of [11] and Fins 2 and 11 Pir 10 of [11) and Fin 2 of |10] on
of [10]. ks restetarcs kass than 1 Eraakond B
megachm? Is the voltage O vobs?
[es ] [ o] [ves ] [[wo ] [ves | [ mo
I
Install orginal IAT IE‘,‘:d'ml'.l{l Fanair shiort o Rapiaca ECM. Baa ECM Sea
aanir, ieplacs g of 420 BLECTRONIC 4.2% ELECTROMIC
ECM and noad test. Ty L. G wire. CORNTROL MODULE. CONTROL MODULE. i
) TP b TT40
&t some port i the low chart you may be instructed Examine AT signal
* b jurnp elirescthy b0 the beoe marked by an seberisk. Dis- wira (L1, GRIY) for
regand e asionsk (bul not B instruction box) f your sher 10 13 volte
nonmal prograssien Trdgh the chart Drings you fo and repair.
thi= location.

Claar codes and confinm praper operalion with no
check engires lamp. Codes can be cleared we=ing
NGITAL TECHNICIAN (Part No. HD-44750).
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Code 15 Test (Part 2 of 2)

Coontinuad Trom Code 15 Test (Part 1 of 23

rasigtanos bebwoon Fins 1 and 2 ol [50] &1 senaor.
Witth angire &t Feom femperaturee (B0-30° F),
A reskslanoe betesen G816 -3314 ohme?

@ Disconnect INT sensor corrssacior [B5]. Measuns

) o

Using a DVOM, massura tha resistance Raplacs AT sansor, Soo 435
Essbwsnan AT scrsor connecior [BE] wemined INTAKE AIR TEMPERATLIRE
1 aned ECM Fin 10 on Breakout Booa EENSOH.
@ Iz it bz than 1.0 chm? =
—
%
(=] E**'LD
Liing a DWW, measuns The reasiano Exmmins L1 3R
* betypsss LAT sansor connechor [839] erminsl wins in hamess o
2 and ECM Pin 7 o Braakou Boo. open ciecut and
@ |5 it les= than 1.0 phin? [CHET
e
Lizing a O%OM, meamurs e resulanss Escarnires BEMW wina
* et ECM Pins 10 and T of correscior In hamess for open
[11] on Brecopit Bosx. el and ramair.
I It gresatier than 1.0 megachm?
el
—
YES I WO I
Using & DVOM, maasws the resistance Examing L1 GMY wirs ard
— bsfwnon ECKM Pin 10 of connaciarn [11] on B wrires i Fmiass for short
Bresiout Box and ground, hateoen these teo Encuils and
Is it greater tan 1.0 MegaohmT rapair.
T30
| YES I | M |
A some point i the fiow chart you Tnh}mmulrmmm-&mh Examina hamoss
may be instructed to jumg dinectly b hamess whiks parloming sieps marked for shor 1 ground
s bae markad by an asterick, Disrs- above oy Bold Asterish, ard ropar.
gard the ssterisk (Ut not S Instnc- Fenalr &5 Nocossary. s
fion bow} # your normal
fisiagh the chart brings you o th T
location.

Clear codea and confirm proper operation with no
check engine lamp. Codés can be cleared wsing
DIGITAL TECHMICIAN (Part Mo. HD-44750).
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TROUBLE CODE 16 4.20

GENERAL

Battery Voltage

A Code 16 will sst if the ECM detecta battery positive voltags
hess thian 6 wolls o greater than 20 volls,

& A low voltage condition typically cccurs durning activation
ol the slkrker or generally indscales loose wirg conmsc-
tiona.

® A high woltage condition is usually caused by a Bty
voltzge regulstor.

DIAGNOSTICS 1. Key Switch Relay
- | 3. Start Relay .

Diagnostic Notes =

The referemce numbers below commelate with the crcled num-
besrs on the Code 16 fow charls.

1 The ECM i niloring wollage al ECM conngclor [10]
iblack) Terminal 1. Connect BREAKOUT BOX (Part No.
HD-42682) o ECM. Sea 4.6 BREAKDUT BOX.

2. This checks for voltage drops in the ECM power cincuit. If
a significanl wollage drop is nol presenl, condilion may
be caused by exceasive starter current draw.

FIELIIE 4'—42 Electrical Relays

I
2. Ignition Ralay

1l.'l.El:1-\.T ) |
'C'_ 15 o) | K |
i L~
Spare Diode 1 -

(075 o) ,_i_.
Spare Diicde 2

, . | ""_.—ﬁ‘.ﬁ )

L Fa——— =

Empty Brake™om

075 u) (o75 a)

ECM Cooling Fan

’ ,:- 015 0 ) :-- 15 g'
Lights Ignition

(7 o) (o7s o)
2 75 O

. Key Switch Apcessory

Figure 4-44. Fuses and Dicdes
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B e

— Spare  Diode
. 1y = a0
=N\ 2w | ELUE  EDD e
'\_LG'J«*’ / Topview ~[Z] lanion St [16] el 6D O TE
N |  Empty Emkefsorn
1R [13] [14] [15] HiN= Com =
(REK [15] Ky Swdtok L] ) OF [ L)
H TR Lights ignitson
= [6™ g =l (171 00 &
R R, My S
Main Fusa 24 G8] [@F &l
M | —————_—
Top View
TMTE:_ ™
[]
eiout 7 — E“{ﬂ:“

T

' 1
T z - P
. .__wml_;:i?.xmn_: E
|£_r_ (v} H L OV - '%E
ighd Handlabar
A heh (2]
L3 SR
' Swiich
o
N BE
L) I
I K- | Ignifion
—_ — s7a— | Aelay
[ o L&
— —mBK [m [ee
—. (8K I_E: B ..
'.ﬂ‘.i_ — 30 . T K Swhch
P - BTA — nhh'!' |
?5 (e — [E}— BT | ————
*ECM [10] Pin 1 also prowides — LTGHA — SEl
mnwmmmm : i B 3
[ BE —— tors and coil. R 31
e T oY |4
= LE
Ty -
Flgure 4-45. Battery Violtage Circuit
Table 4-23. Wire Harness Connectors in Figure 4-45.
NO. DESCRIPTION TYPE LOCATION
na ECM (black} 12-place Deutsch in fairing
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Code 16 Test (Part 1 of 2)

Parform charging syshem hests.
Suw 7.6 CHARGING 5YSTEM

% Charging systorn 0K

ETEI E*I'ZI

Hemawe spark plug catics from spark phigs. w

Attach Braakoul Rox [HD-42687) 10 FOM.

Mleezurs woltage gt ECM P 1 (4} amd

Fin 11 -} of | V04 on Breakout Box whie crankng

angina. Disnsgand volaga during Tirst wo seconds
o Crarking. |8 wilisgs sles B.7 wolla?

DKL

Fraiiva Taminal [+) and F0M Fin 1 of [10]
o Breakout Box with ey 0N,
7T Is voitage drop groalor than DL wolt?

Miaasiina wilaga drp hehwesn Baltery Chaseck dor acssshs shariar cur-
Positive Taminal {+) and Teminal &7 on renl draw. See &6 STARTER
ignition ralay with ey CIN, ) EYETEM TERTIMGE
k= voltage drop greater fan 0.5 voll?
TR
I YES |
Mezzire voliage diop betwesn Baltery Replacs G win
Positree Tormired (#] and GYAO Teminal 30 or ferminais,
o ignifion ralay wiih iy N,
B vl deop grealer T 05 wolt? rree
=] ==
Riplas igaikon
by,
STOP p—

(5a %o Codae 16 Test
(Panl 20l 2}

Clear codes and confirm proper operation with no
check engine lamp. Codes can bo clearad using
DIGITAL TECHMICIAN (Part No. HD-44750),

-
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Code 16 Test (Part 2 of 2)

i1 Coninued from Code 18 Tast (Fart 1 of 2).

Maasra woilage trop betwssn Ballarny
Prmitiva Tamminal [+) and GYO wire Termi-
el i) o ignifon fisn Wi ooy O,

Is woltage drop grasler than 05 vl

22 )

Mioasune woltage drop babwessn Baltery Pimpair G0 wira
Pralitve Tamminal {+) and FUBK wirs or temanals.

Tarmirsal on 15 amp ignlion fuse wih key

(M. |5 voitage drop greater har 0.5 wolt? T

% !"!"FEI s

Moasure voltage dnop Befwaan EaSany Fapiacs ties or
Porithea Tarminal {4+ ard FUBE wirs T fusc iominalke.
ral 87 of ey switch reday with key O, bs

woltage drop greater tham 05 wolt? -
| YES E
Muagums wollags drop betwoen Batiery Fespair VBK wingar
Pasitree: Terminal | +) and A wire Tanmminal 30 terminals.
ol sy sawilch relay with kay ORL Is voltage
drop grester than 0.5 voit? ' e

=] i

Miaasure voliage deop boteeen Batiery Flspdaia kay
Postive Terminal (+] and red wira of 30 amp rofay.
main tuse with key QM.
I vollsgs drop graater fran 0.5 woll? TTEE

|_"r§5_|

Phespyng wiliaga dop between Battery Pompeir [ wires

Posiinen Terminal [+) and A wines of 30 forminais.
amp Fain fuss with koy 0N

ls vnlaga drop greater than 0.5 voll? e

=] o]

Foplace A wins betwsss msin fusa and Replace main fuss.
[aflenry.

TTE A

Clgar codes and oconfirm proper oparalion with no
check engine lamp. Codes can be cleared using
DGITAL TECHNICIAN [Fart Mo. HD-34750).
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TROUBLE CODES 23 AND 32

GENERAL

Front Fuel Injector (Code 23)
And Rear Fuel Injector (Code 32)

See Figure 4-48, The fugd injectors {1, 4) are solencids that
allow pressurized fusl into the engine intake tract. The njec-
tors are timed to the engine cycle and are Inggered sequen-
thadhy,

The power for the injectors comes from the ignition relay. The
ignition relay alao provides power for fuel pump, ECM, vehicls
spesd sensor and the ignition cods. The ECM provides the
path to ground to trigger the injectors.

NOTE
Ignition relay failres or wirlng hamess problerns will cause
12 vl ponwer fo be lost to both injectors, ignifion colls, ECM,
vahicle spaad zenzor and fugd pumg,

DIAGNOSTICS

Diagnostic Notes

The refarence numbers below correlate with the circled num-
bers on e Coda 2332 flow charts.

AAWARNING

The gasoline in the fusl supply line downstream of the
fuel pump iz under high pressure (49 psi [338 kPa]). To
avaid an uncontrolled discharge or spray of gasoline,
always purge the system of high pressure gas before
servicing the fusel system. Geaoline Iz extremely flamma-
ble and highly explosive. Inadequate safely precautions
could result in death or serious injury.

1.  Purgs fuel line. See 4,38 FUEL PUMP.

2. Use HARMESS COMMNECTOR TEST KIT (Part Mo. HD-
41404}, purple pin probes and patch cord.

3. Connect BREAKOQUT BOX (Parl No. HD-42682) fo ECM.
Sea 4.6 BREAKOUT BOX.

4, Use HARMESS COMMECTOR TEST KIT (Fart Mo, HD-
41404), purple pin probes and pateh cord to BREAKDUT
BOX (Part Mo, HO-42682) and gray sockel probes and
patch oord 1o FUEL INJECTOR TEST LAMP (Part Mo
HO-34730-2C).

462 2003 Buell XBOA: Fuel System

1. Rear fual injector

2. Clip(2)

3.  Fuel rail

4.  Front fuel Injector

Figura 4-46. Fusl Injectors

| =
i

1. Fuel injector connector

2, Tab

Flgure 2-47. Fuel Injector Connector




hll i

—

Front | Rear
Injector | Injector
[e4] ‘ [es] To Ignition
| r Relay |
T I, R L
= T T
& 5|5 S
-~ 3 & SHH
LR
. . —— T ||
1
[ |
—~ . — |
| | |
| L |
..-' =3y :.-"'H. I.i—\. E o I-' =5
CIR . EIRHE
W A '._r.- i L e
1lzla]al s[e]7]a]a]wl1]iz 2|a|als|6|7]88|wln|z
II | Connector [10] Connector [11] \
J,r"r Electronic Control Module M,
. / (ECM) 1\
e {
WS "»::J |
l.\ .l|r
— AN |,
Flgure 4-48, Fuel Injector Circuit
Table 4-24. Wire Harness Connectors in Figure 4-48.
T wno | DESCRIPTION TYPE LOCATION
[10] ECM (black) 12-place Deutsch nfEiing
[14] cam poslion sensor 3-place Dautsch undsr Sprocket cover
|' [84] front fued injector 2.place Packard underneath airbox base
|_ [85] rear fuel injector 2-placa Packard underneath airbox base
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Code 23/32 Test (Part 1 of 2)

@I k= connacice Corvechad al e ingecior?

EI"EE_-!

Dizcannact and aflsch Fual Injactor Test Faconnect and
Lamp. Crank srgine. Does g Sah?

%

instal althox.
TraE
| YES | | MG} |
Measure resistance of the suspect mecior. @ Chedck Terming! 1 (13 wing) on injedion
Regisiands aciies lamminals should ba mh}m.mm
1226 chme? Is it? spuiiahant o baltery volage e ey ON
Is it?

5 > =

YES
Chiack for locsa of - Elj G bo Gl 24732
1 1 Teast 2ot 2
l.;._lmudud jarminak 4.4 EE'ITLE @ r— 1o ECh Part J
a5 ’ HCODE 23, maassrs ressianca batwaan
P TS @ ECH Pin 5 ol [10] W wirah g
Terminal 2 of fonl mpecior connecior [84].

1 CODE 52, Massiina resElanss Dedwsan
ECM Pin 8 of [10] (GHAGY wire) and
Terminal 2 of rear injecior connector [85].

2 remistance leeg than (L5 ohm?

= £2

@ Using Ereafout Bow, check with est lmp Plspar opsn or
beatigezey ECHA [10] Fin 5 (DDI0DE 25 or poar cormaction.
ECM [0 Pin 8 {CODE 32} and ECM [10]

Fin 1. Dusees light fash wihan oranied?

=2 L

Rardraach oo Hons Faplaca ECM. Baa 429
Perckon 4 7 WIROLE TEST. ELECTROMIC CONTROL
Repair as necessary. MODIULE.
Erali]

mis

Ehﬁ'nudu"uﬂmﬂrm proper opsration with no
check engine lamp. Codes can be cleared wsing
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\ Ciwck for 12 vols at Tesminal BT of the ignificn

Code 23/32 Test (Part 2 of 2)

Corinued from Code 2232 Tast (Fart 1 of 2.

reky. ls wollage presant?

[=]
refay i OF. Measure akiancs
abwesn Taminal 57 of the igniion relay and
Tewminal 2 (W0 for Goda 23 or GROGY for
I3 reclsanca kss than 9.5 ohm?

ETZI

Chnack for melliphs codes
Ean 4.4 CHECKING FOR
TROUELE CODES.

=]
With DVOM s#ll
alachad, parfom 4.7
WIGGLE TEST o kncabe
Irfermiscrs. Peper

B8 FECRARTY.

=3

Find and repair
connction or
s Wi,

Clear codes and confiem proper operation with no
check cngine lamp, Codes can ba cleared using

DIGITAL TECHMICLAN [Fart Mo, HD-44750).
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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 set if the ignition coll rize time is out of
range. This could occur if there is an open coil of ss of
power 1o the coil. If both codes are sel, it is likely a coil power
tailure or a coil Talure.

See Figure 4-48. The coil receives power from the ignition
relay at coil pin B (3) at the same time that the fusl pump and
injectors are activatad.

1. Front cylinder post
2. Coll Pin A (rear cylinder)
DIAGNOSTICS | 3. Coll Pin B (12VDC)
= | 4. Coil Pin C (front cylinder)
] | 5. Rear cylinder post
Diagnostic Notes

Figure 4-44. Ignition Coil
The reference numbsrs balow cormelate with the circled num-
bers on the Code 24025 flow charts.

1. Usa HARNESS CONNECTOR TEST KIT (Part Mo, HD-
41404}, purple pin probes and patch cord.

2. Connect BREAKDOUT BOX (Part No. HD-42682) to ECM.
See 4.6 BREAKOUT BOX,

Baftary

Figure 4-50, Testing Ignitlon Coll Connectors

4-66 2003 Busll XB9R: Fuel System -



[FRIIEAT Y -" BE/ND ."-
A S E"‘ .-'. |
YBE | -
r ———
- |alB[e€
To Rear ) / '& To Front
1B
Cylinder —' L\_ Cylinder
LY &
s s )]
Ignition Coil [83]
Cam Poaition
Senzor [14]
Ignition Relay -
ey ) & ]
, [ 30|
L
1
, Dyne Loop
Ll : | | 1
5 4 I F

/ Connector [10] Connector (11] N M,
/ Electronic Control Module \
/! (ECM) \
() e}
Figure 4-51. Ignition Coil Circuit
Table 4-25. Wire Harmess Connectors in Figure 4-51.
NO. DESCRIPTION | TYPE | LOCATION
10] ECM (black) ' 12-place Deutsch under f=iring
[83] igniticn cail 3-place P&E.‘kard beneath airbox base
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Code 24/25 Test

Disconneet ool connector [E3]. Altach Test
Lamig o [B3] as showen in Figuna £-50.
Crank engi

\ Bnging,
Do iest lamp lighés. Hash whon cranked?
Fauky ool @ Measure woliage on Terminal B of coil.
Shauld ba oquivakeni i bafiony
connecton of coil. See
4,51 IEHITICON COIL. mmlﬂf Wmed O
TESE
YEE | NI |
Anach Brasinit Boy [HD-S26RZ) fo ECM. Maa. Moasurn voitage at ignion relay
murs ressiancs betwean ECM and ool memingds Terrinal 87 &Mar kay ks wmed 0N,
a5 iollows: Should ber esqurvalert o
@-«. batary vnhage. b= 17
Troubils Codl ECM
Coda Tasrmmlnssl Tesrmlnaxl I
24 A T
e
25 C &
{Raar) [¥/BE] Rispair npan wirg or Check lor mulipks codes,
o CONNBCSon on Soo 4.4 CHECHIMNG FOR
Risatatancs sl e ks than LS chms. 1s B7 Y wire. TROLUELE CODES.
TE'E

E]EE

ETI‘

Pedann 4.7 WIGGLE Rapair open wirs
TEST. Inbermittents o correchion.
foundT
THED
| YES ! i 4] I
Ronar as Replace ECHL Sce
PECRAEATY 4.2% ELECTRONIC
CONTROL MODULE.
TEES
T
Claar codea and confirm proper operation with no
DIGITAL TECHMICIAN (Part No. HD-447T850).
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TROUBLE CODE 33

\GENERAL

Fuel Pump

The fuel pump assembly s shown in Figure 4-52. ECM Pin 3
prowvides ground to the fusl purnp. Gode 33 will set It

& BMY wire Is shored to 12 volts. Thie will slso cause the
ignition fuss 1o blow. Sese Figure 4-53.

# BN wire is shorbed fo ground, This will causs the fusl
pump to run contmuously even when the molor is nod
Tuneming-

® Fuel pump motor stalls or sping without providing feal
DressUre.

DIAGNOSTICS

Diagnostic Notes

Tha refarence numbers balow cormelale with the circled num-

bers on the Code 33 flow chart.

1. Connect BREAKOQUT BOX (Part Mo, HD-42682) to ECM.
See 4.4 BREAKDUT BOX,

2. Use HARMESS COMMECTOR TEST KIT (Part Mo, HD-
41404), red pin probe and palch cord.

3, Use HARMESS COMMECTOR TEST KIT (Part Mo, HE-

41404}, gray sockst probe and patch cord.

e Ll Ry =
L

ars

Fuel screen

Wiring harneas

Low fuel level $ensor
Pressure regulator

Figure 4-52. Fusl Pump Assambly
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- _ Epars Diode 1
o Ignition i £l =] 081 00 (77
Switch Top View d 'ﬂ 5 ?l =] Sparn it 3
[33] [5] lgnition Start  [10] @ 4] (5]
1 Emply  ErakaHom
TR o - ED 0D OO0 00
B (2] 14] [ne] O ECM  Coaling Fan
q — fl | W= T O | |ww @
W L | .
\ o e L E 67 61
i w R ‘f"_\.,\;hf RY Kay Switch Accossory
| ——i & = | - | @ 08 2 E
o :ﬁ f— —3| . b Main Fusa Tnmw i
| B e G ) -
! avio A1 (awe 1 op
i |_I 2]
! Right Handlebar P 2
’ Switch {23 ToStarier . BK H
Interiock (7] Ignition
e 3 s
f i 10
Instrumant —{ G¥IO :ﬂ
Module [39] | ﬁ
1
18
— = E ” E
LAk * A -I‘|E_
] L
. Switch
Low Fuel A % Hm;ruu
Lamp e )
: CYR
e 1] s ——
—_ a | 85 .
Fusl } | =1 R Ignition
Pump : (B T el || Relsy
[86] . O — e
. [ REK B :
@ E . [BK ) S % uE Key |
A — "\-i-’l |::|—3ﬂ — m‘:h |
. o BTA Relay |
- | mBr_—]] 87 | — I
B 5
- HEs
—r . !r|z|||+'|u|||1' -|-|1l|11|1t|
/1 Connector[10]
. .
£ Electronic Control Module (ECM) M
[ Sk
Figure 4-53, Fuel Pump Circult
Table 4-26. Wire Harness Connectors In Figure 4-53.
| MO. DESCRIPTION | TYPE LOGATION
| [10] ECM (black) | 12-place Deutsch in fairing ] !
:_ [39] instrument module 20-place Multilock in fairing !
i (8] | fuel pump 4-place Multiock \eft sicde of rear shock absorbar |
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Code 33 Test

Afiach Breakout Box (HD-42802) o ECM. Wih DVOM,

aasrs wiltags bebween Fin 3 .of [T0] and grcerd
-d'll!fiiﬂ'lﬁ'l.mwl.*l b wed

le=ss than 2 volts and purng shoidd nn
B PR

Ellnﬂ

Wik DO sl cnnnaciad, check for infse-

wihiis repaating Arst tost of tis ow chart

Hicpear 2=

NBCARRATY.

I:""ZI
m’“hﬂ’lpl.l'p_smim

FUEL PUMIF. Clgar codas and |
road fast. Didl cheock aogins B

i gn and faf anfy L 'HT

nﬂmlﬂrﬁﬂll

pump [4.58 FUEL

PUMP} and repince EC
{428 ELECTROMNIC

CONTROL MODULE).

ez

EILD

Fuml pump

30 DN i

Dhacornact ECRL
fusl purmp run

‘__T‘u'.-j

®

[ fonuity of BHY wins
[10] #n 2 and Pin C of
[B8]. Continiby p

E‘EE[

and repair
M [1] g,rm o
BN wirs

Fisplans ECM. Soo

4 79 FLECTRACNIC
NTHOL MODULE

T2

Teminal BT o Pin D of

[BA]. Continuky i

anufty of G
wins [roen apniticnm

[

Clear codes and o

TECHMIC] Codes can b xing
DIGITAL AM {Part m_“m}_‘“ﬂ

4+mM




TROUBLE CODE 35 4.24

GENERAL

Tachomeater

A& Code 35 will st if the PK tachometer wire is shorled o
prEeT OF QroInd.

DIAGNOSTICS

Diagnostic Notes

The reference numbers below correlate with the cincled num- 1
bers on the Code 35 Mow charl. 1. ECM

1. Connect BREAKOUT BOX (Part No. HD-42682) to ECM. 2. Breakout box

Sae 4.5 BN T BOK. Figure 4-54. Installed Breakout Box
2. Replace instrument module, See 77 INSTRUMENT
MODULE.

o T o

Flgure 4-55. Instrument Module Cnme-n'.cur [24]
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hllE4xda Spara Di:lh'l
Gs] 01 021 01
Gpare Diceda 2
o ] [ 21
Empry Braketom
Fuse Block | ] (9] 3]
RIGY _; TRIGY i posest i
. 5| ] 081 (8] fal
i“_ Lighia Ignifticn
-'n'-|{\_§'—rﬂﬂ'f ] 071 O3 =]
I - Koy Swilch  Accassary
Mel A" Tobattery @) 08 05 6
Top View
1
2
3
]
5
. , — om 3
[1] — . B ;
R 0 || Ancemnemy
a I 11
5 - — L mmy | 1E——
B : e
7 14
i 15
g i
1 - 17
- — R —— g ——
12— oW _ — 19
12 Bx | — L :
13— 8K ) - Key Switch
% i Fuse
16 . -
17 2 — g 28
8
i
20
Instrument
Module [39]
1jzfa qﬂﬂ 1o |.'|--|.:I
Connector [10] * Connect h
/ ' \\‘
o Electronic Contral Module 0
'.1'~_-= {ECM) k_:'r..'
", ;
", ,
b
' 7
Flgure 4-58, Tachometer Circuit
Table 4-27. Wire Harness Connectors in Figure 4-56.
HO. DESCRIPTION TYPE LOCATION
[10] ECM (black) \Z-place Deutsch | in fmifing
[ inatrument module 20-place Multilock in fairing
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Code 35 Test

win

Afttach Eroakout Bow [HD-AZEEZ), bOE laava

\ @ conrector [10] unpilgged af FCM

[hzoonnec] mesinament connecior |359|
O Mcasure vollags acrnss
Fim 12 {+) ared Fin 11 (=] inogen
Breakout Box cannector | 10].
Batiany voltags prassnt?

Locaie and repair
el 1 PR wirs o

Clear codes and comfirm prooer cperation with mo
check engine Codes can ba claared using
HGITAL TECHHICIAM [Fart Mo, HD-44750)
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TROUBLE CODE 36

GENERAL

Cooling Fan High Voltage

Thiz code occurs when the engine iz running and the ECM
has commanded the fzn on, and the woltage remaing high at
pin & of ECM connescior [11] (gray connactor).

MNOTE
An angine temperature (ET) sensor signdl, indlcating a cyfin-
der head temperature abowe 428° F (2207 C), causes I
ECM o command the fan on. When ignition is OFF, fan runs
at approximataly half speed. Spe Table 4-28. Cooling Fan

Table 4-28. Cgoling Fan Specifications

FANON |  FANOFF
Key ON | 220°C (428°F) | 180° G (356°F) |
Key OFF | 170°C (338 F) | 150°C(80Z°F)

This code can also set if fan blade does not spin (Blocked fan
blade) when fan is commanded on and batiery voltage is
applied to kn.

Cooling Fan Low Voltage

This code will et when the ignition key is ON and the ECM
does not sense vollage af pin & of ECM terminal 11 [gray
CONnecior.

DIAGNOSTICS

Diagnostic Notes

Thee reference numbears below cormslale with the circled num-
bers on the Code 36 Mow charts.

1. Usa HARMESS COMNMECTOR TEST KIT (Part Mo, HD-
41404), gray pin probes and patch cord.

2. Connect BREAKZDUT BOX (Part Mo, HD-42682) to ECM.
See 4.6 BREAKOUT BOX.
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511 O

!
..... Top View
Diode 1
O8] 31 [F1 (1]
Diods 2
THON 9 (28] Eajea
Main Fuse Brakstorn
[5A] (2] 051 [&] [3]
Cooling Fan
(] ([&] [8] (4]
Lights Ignitian
F: (23] O 0O1 =]
Kn.rh-:-h ACcossory
[(24] (18] (2] [&]
Fuse Block
_ — F
L. r.BE & -,
L]
Emmmr [1n] L e o llll'\
P Electranic Control Module \,
£ (ECM) —N
Figure 4-58. Cooling Fan Circuit
Table 4-29. Wire Harness Connectors In Figure 4-58.
NO. DESCRIPTION TYPE LOCATION
[11] ECM (gray) 12-place Deutsch in fairing
[97] cooling fan 2-place Multilock behind rear cylinder
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Code 36 Test (Part 1 of 2-fan runs continuously)

Tinas cooling fan run
! carlinussy T

EF'E (o]

Disponnoct gray connscdion
[11) &1 BRM. Tm 1GM.
swtich 0N, Duosse [an pae™ Oo o Code 36 Test
STOP |  \pun 2 ol 2-lan doss
rect Fun)

[

=]

T2 angina hat?
Hepar shor o ¥l v B TR
grawe i Fan will be sogagad whan cylindor
wirs herteeen ECM and fan [ 4 SF
{1485 CL
e

1

[res ]

Tum IGH OFF. Gt Rrasionit

- B o ECMW gray cormeclor [11]

Mlrwr aigis 0 Tigm MM 0N Measure vaks atpn 9

canl. Go o BOLD of Broakout Bos. ls willages greeser

ASTERISK an this than 1.3 wolts?
g
[ ]
[no |
Tigm AN swtich ON. Docs
fan nom conlinuowushy™
Sead 18 TROLIELE CODE
14 [cnging lemperalurg s
L=a
Al s paind in the fow chart you
may be metretied to jump directly
1o n Ehe box with the bobd aabarksi
Instruction bax) if your normal pro-
graasion through the charl Brings
youl o this location.
Digluctive FOM or
ECM connection. Syalem ok
T2
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Code 36 Test (Part 2 of 2-fan does not run)

Confinued from Code 36 Test (Far! 1 of 2-4an
nuns confinugusly]. Check cooling fan fusa
[7-5 amp) & s panad. o Beg o7

Disconnect fam conrschor [37].

b

Cormect Broaimut Box to ECM gray Ehm.E fcnrl ED:I'TIH-I‘M'E“' : I'M'::::ﬁrd
oonmchor (Jamve ECM discan- befwesen fominal 4 of fusa
ncad) With ke ON, check for vok- @ Bk and chagsis Qround
e 2t pin & (igray) of Breakout Box. ':'-'-'Th'i-l‘f!'l:l'ﬂﬂg'ﬂ":'
Is hattery wilags present? ;
YES Wl
=] G L]
Rapair et i .
- — g Jin YIEN ta Thare an chalnecion
3 kary 0N, chack for =t prevanting fam from
Conifved] umper wiry bultery wirhage & YBN d rotating ¥
boteon pin S (gray] of side of fan connecior. Is TEAR
Braakoul Bos and Eiftary wollage present?
ground. Do fan un? I:j
¥ES
Fiemove chatruction
prRvarEng fan rofafon,
YES H)
[ves] [ wo |
Disoorrsct fan hiamsss o
Casach lor Ceilirnsily Estwsoan 5 e far Lisa oFeisie: o msssuns
Replaca ECM. - ' Fepair open in arcuit .
ﬁaiﬂl:fuwmm bet i o |5TE remistarce between Y/BH ter
ey i ol {!I:I'l'ml:llﬂ YIER wira anel fuss milnsal and Eﬂkrrnrﬂ. ol Tan
[B7A]. Gonlinuity pressnt? orrrscion [97A] Resistance
— greaior than 1 ohm?

_... battery postive. Flaoc 2

[ ves

Check for contirsty
betwoon YEM wine and
B wira of fain Connecin

Rapar open n cirout
boteoon pin & of ECM
gray cioneciorn [11]

poige igray} ard BEAD wien of
[87A] Confinuity prosent? o 7R
TR
YES [ mo |
Discgmmsd fan berness gt
fan Pince 3 o Hnsament
Estvanan tan VBN wins and TETS

Jumpsar hatwaan Tan BE
wire amd grourd. Doss fan

run at tull spaad?
=] [ ]
Syaderm ok, Aeplace tan.
TaTS
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TROUBLE CODE 44

GENERAL

NOTE
See Figure 4-60. When vehicle lean angle causes weighfed
penduitm fo enfer shaded area for & penod of grealter fhan
org second, ECM shire off ignition and el sysfems.

Bank Angle Sensor

See Figure 4-58. A Code 44 occurs when the bank angle
sensor (1) vollage |8 outside the normal operating rangs of
0.25-4.8 volts. This may be caused by:

# Short to ground in harmess between sensor and eec-
trombe control moduls.

® Short to voltage in hamess between sensor and elec-
troanic: conirol moduls.

# Failed sensor. i

If this code oocurs, the engine may stop running. The engine
iy St be restarted and ridden o the dealership for repair.

DIAGNOSTICS

Diagnostic Notes

The reference numbers below cormetate with the circled num-

bers on the Code 44 fiow charts. )

1. Usa HARMESS CONMECTOR TEST KIT (Part No. HD-
41404}, gray pin probes and patch cord.

2. Connect BREAKDUT BOX (Part Mo. HD-42682) to ECM.
See 4.6 BREAKOUT BOX.

. nnl: angle sensor
2. Headlights

Figure 4-59. Bank Angle Sensor

Run Mode 0.25-2.7 volts

Welghted pendulum

b (b ‘

Figure 4-60. Bank Angle Sensor Operation

Table 4-30. Bank Angle Sensor Voltage

MODE

Run moda .
Disabke mode

YOLTS

0.25-2.7 volts
2.5-4.8 vohs
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HIRRE
Hfﬂ:ﬁ'ﬂ'nl‘tmm RN = 5 Vaolt Reference Cam Posktion
Vi = TP Sensor Signal Lt.GM/GY = BAS Signal Sensor [14]
\ BK/W = Senzor Ground BKMW = Sengor Ground oy
I-"P .r:-“%
RATN
Throttie Bank Angle T |
Position Sensor L | K, l
Sensor [B8] [134] '%Jv__ y
T 1 ""... -
1]2]ala /5[5
A|B|C iy i.u.|a|::
= | S S ] L |
. L oy
'. — —
: o,
. L
1
| 1
2
o) ;
‘1|2|354‘5-B!.?‘B|il|1l]|‘l1|12' ’
;’rfi Connector [10]
; —
J,f Electronic Control Module
;
L
1-
b
" -
),
*,
kY|
Flgure 4-61. Bank Angle Sensor Circuit
Table 4-31. Wire Harness Connectors in Figure 4-61.
M. DESCRIPTION TYPE LOCATION
[10] ECM (black) 12-place Deulsch i fairing
[11] ECM (gray) | 12-ptace Deutsch ' in fairing
[14] caAm position ssnsor : 3-place Deutech under aprocket cover
[&8] throtile position ssnsor 3-placs Packard | right side of engine between cylinders :
[134] hank angle =ensor E:pla':a- Sumitomo in fairing ;
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Code 44 Test (Part 1 of 2)

iz bank angks
SANSAT Conneoiod

YES |NC'I

@ Discoresct hank angle sensar Reconnect. Cler
cannecior [ 134]. Measurs wollagps on [134] eaddes and cycle
hivtaan Sockot 5 (L1 GEYAGH) and grulion key
Skl § (BIAY). What Is waltage? Aechech for oo,
mar

| 4. 76-5.25 wolls | | 11-13 woliz | 0l

Miczesurs wellagy botesen Sockel Rapair short in
4 [FAW) and Socket B (BEAW). s wollape on
wedlage 46 wohsT Lt @Y NEN wira.
TR

oo Code 44 Tost
[Part 2 of 2.

|5 [, Rapalr cpen in
ANghka sensor T wine bedvecan
camriedlly il 1134 ard
FETARE.
(0]

JAine fomous metal kcabed within install proparty. Soo 4.34 BAMK
(.25 in. [F.4 mm) of sides, face or ANGLE SENS0R.
bop of bk anghs asnaar? —
YES | M I
0 original Feplace bank angle sarmor. See 434
Hﬁwm{ﬁ BANK ANGLE SENSOR.
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Code 44 Test (Part 2 of 2)

Ciorianipad froen Code 44 Test (Far 1ot 2],

i phug il Rrasioout Box [HD-42682). Check confinuity
between Socket 5 (L1 BMNGEY) on connecior | 134 and
Ercakcut Box (DE)} Pin 10, & coatinuiby prasant?

% @ Discnnnect conmectons | 10] (BE) and [11] (5] T modde

EI:IE|

Cesch condinuity ho ground far
ESocket & (BEM and cormecior [11] Fin 7
I5 continuRy present?

FRapair apen n
L1 GRAY wing.

EE‘E

Ciwsch condiniity b ground for
Socket G (LT GRAGY) ard connecion [134]
|5 confinuity presenty

Feinialr oinen I
romared wirg

I:'E'E’El

Rapakr short 1o ground
o Lt GIMAEY wirm,

Replacs ECM. Soo
4 70 FLECTROMIC
CONTROL MODULE.

Chear codes amd confirm proper operation with mo
check engine lamp. Codes can ba claared using
DEQITAL TECHMICLAN [Fart Mo, HD-34780).
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TROUBLE CODES 52, 53, 54 AND 35

GENERAL

ECM Failure

All of the following codes indicate a falure whach reduires
replacement of the ECM. See 4.20 ELECTROMNIC CONTROL
MODULE.

Dealership lechnicians fing waranty clalms should use job/

Code 52 - AAM Eilure.

Code 53 - ROM fallure.

Code 54 - EE PROM failura.

Code 55 - Microprocassor lilure,
NOTE

fime code P13 for all Code 52, 53, 54 and 55 ECM replace-
FrnGnls, %

4.27
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TROUBLE CODE 56

GENERAL

Cam Sync Failure

Thia code oocurs only whean the angine s running i he eloec-
Ironic conirod module eltrer recebves an intermitient (sxtra or
migsing) signal from the cam position sensor or fEcEVeS an
unexpecied signal. The motorcycle may continue to run, not
run mormally or stop nenning afogelser,

DIAGNOSTICS

Diagnostic Notes

The reference numbers below correlale with the circled num-
berz on the Code 56 flow charis.

1. Gonnect BREAKOUT BOX (Farl Mo, HD-42682) to ECM.
See 4.0 BREAKDLT BOX.

2. Use HARMESS COMMECTOR TEST KIT (Part Mo. HD-
41404), black pin probes and patch oo, 1. Timer plate stud (2)

4. See .30 CAM POSITION SENSOR AND ROTOR. 2. Sensor wiring
3. Cam position sensor

Figure 4-82, Cam Position Sensor
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Bt 1B

RMW = 5 Vot Reference
VI = TP Sensor Signal
BENY = Sensor Ground

Figure 4-63, Cam I.ﬁnahinn Sensor Circuit

Table 4-32. Wire Harness Connectors In Figure 4-63.

NO. DESCRIPTION TYPE LOGATION
(0] ECM (black) 12-place Deutsch in Fairing
[1] ECM (gray) 12-place Deutsch " in falring
4] cam position sensor 3-place Deutsch | under sprocket cover
W thirotte position senaor I-place Packard right side of engine betweean cylinders
[134] bank angle sensor &-place Sumitomo in fairing ]
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Code 56 (Part 1 of 2)

Afach Breskout Bow {HO-22602). Disconnec] carn posilon
sRnanr connaciar | 14]. Tum igrrion ORL

Conrcct voltmeter across Tamminal & (RS wins) aed Tamingl
[BEW wirn} of connootor | 14]. |s voltage 47002 VDL

®
®

Mueasurg e wOlages babweasn
Becre. la vidlage 4. 75-5 25 WIG?

Pin 1 and Pin 7 on [11] (GY) using Broakout

Citp M G 56
[Part 1 of 2.

E?ZI

Waszurs continuity belwessn
Fin A on |14) and Pm 1 om |11}
COrinidty praRanes

{GY) i Broakoul Rox. M
betwssn Pin 1 and Pin 7 of

Disconnac hamess side conncoiar | 11B]
L

conneciar |11]. ¥olkage prosont?

=

IH}.I YES.

G

Fepar apen i
EHW wira hahasan
cormedirs [11] and

|14].

YER.
5 vols, 12 wolle
Aepair cpen in Lineaia and mpair Locala and repair
B wire babwaoon il wores mhor! AW wieg gl
cxwnCiog [11] and o ground. 1o wolage.
[n4)
TN Ta55

TS

Clear codes and confirm proper ope=ration with no
check sngine kamp. Codes can be ceared wsing
DIGITAL TECHMICIAM (Part Mo. HD-$4750)
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Code 56 (Part 2 of 2)

Continuad from Cods 58 (Part 1 0f 7).

Aanorrsact cam position senadr connector | 14 Using Dreakout
B, imwsislng vokage batwsen P 3 and Fin 7 whilc cranking
fhw angirs. Doas vokage Suciualy Datseasn -5 volis?

Irferinifand afan In GROW ware or

Cheack for conbinuiy on GHAY wie
short m BEAY, 'WEBK or AW between Tanninal B of connacson 14
Pariom 4.7 WIGGELE TEST and anid Tarminal 2 of connecion [11].
regesr inlerrElbant Conlinuilly presant?
7453

YES

Remgya Timing rover and cam posifen
sansar. Observe rolor cup whils cranking
snging. Does motor fum'?

YES
@ Check naor for damage. . @ la b afiaachisd
15 robor lioose o chameged ™ proparty?

Rapiana rotor Raplars oRm posiion s Famont prarcasy m
anl nelgst and dear cooie. Redest. Prob- camssr AN inspect
lem stll meiEl? fior damags T
TR0
RS

| Mo |

Install grigirsd oam

; OK.
Fapincs ECM. Son

4201 BLFCTRONIC THsz
CONTROL MODULE

Clear codés and confirm proper operalion with ro
chicok engins lamp. Codes can be cleared using
DEQITAL TECHHICIAN (Part Mg HD-34750).
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ELECTRONIC CONTROL MODULE 4.29

GENERAL

The Electranic Control Module (ECM) iz located inside the
trlring.

REMOVAL

1. HAemove front fairing. See 2.37 FRONT FAIRING, WIND-
SHIELD, AMD MIRRORS.

2. Remove Electronic Control Module (ECM). See 223
HEADLIGHT SUPPORT BRACKET bul do not discon-
nect SanEors.

3. Disconnect ECM black connecior [10] and gray connec-
tor [11].

INSTALLATION

1. Aftach ECM connectors [10] and [11].
2. Locate ECM between lalring and headiight Dracket.

3. Inatall headlight bracket. See 2.25 HEADLIGHT SUP-
PORT BRACKET.

4. Inatall front irng. See 237 FRONT FAIRING, WIND-
SHIELD, AND MIRRORS.

5. Recslibrate Throtle position sensor. Throtile posiion
sansor can only be calibrated wsing DIGITAL TECHNI-
CIAN (Part Mo, HD-44750). '

2. Headlights

Figure 4-64. ECM
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Figure 4-65. ECM Wiring

Table 4-33. Pin Table for
ECM Connector [10] (Black)

Table 4-34. Pin Table for
ECM Connector [11] (Gray)

PiM FUNCTION PN FUNCGTION
1 Switched kgnition 1 5 violl SenSor power
2 System ground A (module) 2 'Thl'l:ll‘ﬂB position senaor
3 | Fuel pump 3 [ Camshan pOSilion Sensor
4 Check engine lamp 4 Creygen SENSOr
5 Injector front 5 Memaory
& Front coil primary 6 | Fan contral
7 Aear coil primary 7 Sensor ground 1
B Injector raar g ‘ehicle épe?d SENS0r
k| [ unused q Engine temperaturs
10 Bank angha sensor input 10 Intake air iemperaturs
11 System 'grul.md B {cod) 11 Szrial data receive
12 Tachametsr 12 Serial data transmit
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1. Pop rlvet (2)
- 2. Timer cover
3. Screw(2)
4.% Timer plate stud [2)
5. Secondary lock
6. Cam position $ensor connector [14]
7. Terminal pin 11
8. Electronle control module (ECM) e
9. Spark plug (2) :
10. Rear spark plug cable
11. Mounting fastenar
12. Ignitlon coll
13. Frant spark plug cable
14. Engine mount
15. Gearcage cover
16. Saal
17. Trigger rotor
18. Trigger rotor ol
18. Cam position sensor
20, Inner cover

%

-
-

“Frgure 4-68. Ignition Components
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INSTALLATION

1. SHeo Figurs 4-68. Coat lip of seal with a thin film of clean
engne oil. With the Fpped side facing inboard, install
‘new camshaft oil seal (16) into gearcase cover (15), if
ramoved. Press seal inlo position wntil flush with surisce
of timer b,

2. Install frigger robor (17).

a. Apply LOCTITE THREADLOCKER 243 (blus) fo
thraads of bolt (18).

b, Position lrigger rotor (17) onto end of camshaft
aligning notch with camshall shot.

¢ Install bolt to secure rotor, Tighten to 43-53 indba
{5-8 M),

3. Inslall cam position sensor (19) and limer plate steds (4).
Rotate cam posilion sensor to s previously  marked
position to obtain approsimale ignition timing.

4. Roule sensor wiring leads and install cable straps. See
724 SPROCKET COVER WIRING.

5. See Figure 4-70. Install sensor wirng terminals info cor-
rect positions In plug end of connector [14]. RW, GNAY
and BKW wires of plug end (from cam position sensor)
mast malch same color wires in receptacle end of con-
nector (from ignition module wirng hamess). Install pin
terminals. See B.2 DEUTSCH ELECTRICAL COMNEC-
TORS under B.1 AMP MULTILOCK ELECTRIGAL CON-
MECTORS.

See Flgure 4-68. Attach connector [14] (8).
Check ignition timing. See 1.17 IGNITION TIMING.
Tighten timer plate studs (4) ko 15-30 indbs (2-3 Mm).

@ o@m o~ m

Install imner cover (20} using screws (3). Tighten to 12-20
In-Ibs (1-2 Mmj).

CAUTION

Use only H-D Part No. B699 rivets to secure outer timing
cover, These rivets are speclally designed so that no
rivet end falls off Inte the timing compartment. Uge of
regular rivets can damage Ignitlon system components
and may allow water to enter the timing compartment.

10, Secure tmer cover (2} 1o inNgr cover using new rivels
1)

11. Connect negathe baltery cable.
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Figure 4-70. Connecting Sensor Wires




IGNITION COIL

4.31

. TROUBLESHOOTING

Foliow Ihe: troubleshooting procsdures lisbed under 4.8 INI-
TIAL DIAGNOSTIC CHECK if the engine will mot starl, is dir-
cult to start or runs roughly. Also check condition of spark
plug cables, Insulation on csbles may be cracked or dam-
aged allowing high tension current o short to metal parts.
This problerm i most noliceable when cables are wel,

If poor starting/running condition persists, check resistance of
ignition coll primary and secondary windings using an ohm-
miatar.

Ignition Coil Primary Circuit Test

1. Remove ignilion coil, 3ee BEMOVAL in this section.
2. Setohmmeter scale ko X1,

3. See Figure 4-71. Place mufimeter wires on primary coil
windings (1.
4. Check for primary coil winding resistancs.
a. Mormal resistance range is 0.5-0.7 chma.
b, See TEST RESULTS if resistance is nod within nor-
mal operaling range.

Ignition Coll Secondary Circuit Test

1.  Remowe ignition coil. See 4.31 IGNITION GO,
Z.  Set chmmeter scals o AXTE.

See Figure 4-71. Place mullimeler wires on sscondary
coil windings (2).

4, Check kor secondary coil winding resistance.
a. Mormal resistance range is 5.5-F.5K ohms.

. See TEST RESULTS i resistance 15 not within nor-
mal operaling range.

Test Results
1, A low reststance velue indicates a shorl in the cail wind-
ing. Replaca coil.

2. A high resistance value might indicate thal there is soms
cormosion/oxidation of the coil terminals. Clean the termi-
nals and repest resistance test. IF resistance s stll high
after claaning lerminals, replace coil.

3. An infinite ohms (= Or no continuity) resistance value
indicates an open circuit (2 break in the ool winding).
Replace coil.

Terminal B
+12 WV

Terminal &
{front coil)

#("i"\-
:—__
- ps -~
.. — -
-, -
o I

1. Primary Resistance should be 0.5-0.7 ohma.
Secondary Reslstance should be 5.5-7.5K ohms.

Figure 4-71, Ignitlon Coll Testing

Ignition Coil Substitution
Ii & ool tester 15 not aveilabls, usa the following tesl,

NOTE
Coll will funclion withowt beimg allached o frame.

1. Substibule a new ignition coil by attaching i to any con-

venient point near the old coil. Transter terminal wires to
nenw ol
Attach mew spark plug cabbzs o codl and plugs.
Test syslem. I ignition frouble is eliminated by the tem-
porary inatallation of & new coil, carefully inspect obd coil
and cables for damage. The insulation on the cables may
be cracked of atherwise damaged allowing high tension
current to short to melal parls. This is most noticeabls in
wet weather or &fter the motorcycle has been washed.
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REMOVAL

To protect against accidental start-up of vehicle, discon-
nect the negsatlve battery cable before proceeding. Inade-
guate safety precautions could result in death or serlous
injury.

1. Dizsconnect negative battery cabls.

2. Remove intake cover assembly. See 234 INTAKE
COVER ASSEMBLY.

Remowve airbox. See 4.43 AIRBCX.
See Figure -T2, Disconnest the spark plisg cables from
the coil plug posts (1, 5).

5. Detach connector (3) &3]

&. HRemove coil iestenars (2).

INSTALLATION

NOTE

To saszs instalation, install spark plug cabiss fo ignition ool
firsd,
1. Connect spark plug cables fo ignition coil.
2. Ses Figure 4-72. Altach coil o frame with fastenars (2).

Tighten to 144-1&8 in-lba {16.3-19.0 Mm).
3. Attach front and rear spark plug cables to ignition coll
posts.
Allach conneclor (3) [B3).
Install Fam air scoop assembly, See 2,35 AIR SCOOPS,
Inztall alrsme See 4.43 AIRBOX,

Install mtake cover assambly. Ses 2.34 INTAKE COVER
ASSEMBLY.

8. Connect negative battary cabida.

- I
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Front cylinder post
Fasteners

Coil connector [B3]
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Rear cylinder post
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Figure 4-72. Ignition Coil Location
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Rear Cylinder Posgt
Coil Pin A (rear cylinder}
Coll Pin B (12VDC)
Coil Pin © {front cylinder)
Front Cylinder Post

Figure 4-73. Ignitlon Coll




OXYGEN SENSOR

GENERAL

The oxygen sensor (02 Sensor), located In the rear header
pipsz, monifors coagen content in the exhausl gas and con-
verts it to a vollage reading. This voltage reading is wsed by
the ECM to maintain the proper airfeel ratio during closed
loop oparalion.

REMOVAL

AAWARMING

To protect against accidental start-up of vehicle, discon-
nect the negative battery cable before proceeding. Inade-
guate safety precautions could result In death or serious
injury.

1. Disconnect negative battery cabls.

2, Remove intke cower assombly. See 234 INTAKE
CONVER ASSEMELY.

3. Bemovs airbox assembly. Ses 4.43 AIRBCOX.

4, Remove shock absorber. See 222 REAR SHOCK
ABRSOABER.

Remove cooling fan. See 4,37 COOLING FAN

&. Ses Figure 4-75. Remove cable siraps (2). Unplug 1-
place connector [137] (1).

7. Remove oxygen sensor from exhaust hesder using
Snap-on Part Mo, YABETS.

INSTALLATION

1.  Apply LOCTITE ANTI-SEIZE LUBRICANT to threads of
sensor. Make surg ant-seize is marked as sale or use
with (2 sensors.

2. See Figue 4-74, Thiead sensor into exhaust hoeader
Tighten sengor o 40-45 f-lbs (54-61 M),

3. Install cooling fan. See 437 COOLIMNG FAN.

"4, Install shock absorber. See 222 REAR SHOCK
ABZORBER.

5. See Figure 4-T5, Connect 1-place connector [137] (1) to
wiring harnesas.

B. Install cable straps (2).
7. Inztall girbox assembly, See 4.43 AIRBOX.

2. Inslall intake cover assembly. See 2.34 INTAKE COVER
ASSEMBLY.

3. Conmect negative battery cable.

Figure 4-T4. Installed Oxygen Sensor (shock absorber
remoneed)

1. Oxygen sensor connector [137]
2, Cable strap

hgum 4-T5. Oxygen Sensor Connector [137]
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ENGINE TEMPERATURE SENSOR

GENERAL

The Engine Temperature Sensor (ET Sensor), located in the
rear cylinder head, monilors the engine temperature close o
the combustion chamber. In addilion to akding the ECM in
mionitoring the operatlon of the engine, it is akso used to warn
the operator of potentially damaging temperatures by causng
the CHECK ENGIME lamp to blink during operation.

REMOVAL

AAWARNING

To protect against accldental start-up of vehicle, discon-
nect the negative battery cable before proceeding. Inade-
quate gafety precautions could result in death or serlous

imjury.
1. Disconnec negative batiery cablo

2. Remove intaks cowver assembly See 234 [NTAKE
COVER ASSEMBLY.

Reamove alrisoe. See 4.43 AIRBOX.

See Figure 4-77. Remove right upper tie bar fastener (2.
Rotate e Dar to provide access to Sensor.

Do not pull en englne temperature sensor wiring. Excess
strain to senzor wiring will cause sensor damage.

f= LD

5, Unpleg 1-place ET Sensor connector (1) [B0] above rear
cylinder head.

6. Shde rubber boot up ET sensor wire,

7. Bermove sensor from rear cylinder head using Snap-on

socket M35038.
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Figure 4-76. Engine Temperature Sensor Locatlon (rear
eylinder)

1. Engine temperature sensor connechor [30]
(approximate lecation)
! 2. Upper tie bar fastener (right side)

| S—

Flgure 4-77. Engine Temperature Sensor Connector
Approximate Location [90]




INSTALLATION

Do not pull on engine temperature sengor wiring. Excess
gtraln to sensor wiring will cause sensor damage.

i. See Figure 4-T6. Scrow sensor info rear cylinder head.
NOTE

in next sfep, make sure wire is i culowt porfion [Sofl of

socket o preven! damnage.

2. Securs sensor with Snap-on sockel M3503B. Tighten ET
sensor bo 10-14 M-S (14-19 Nm).

MNOTE

Civient the rubber boof so tha fiat on the boot is lowands the

It side of fhe molorcpcie,

3. Push rubber boot down sensor wire fowards cylinder
hexad until it seats In hole on top of ET sensor.

4, Sep Flgure 4-77. Connect ET sensor 1-place connaCior
[EHD] fo weiring hawrness,

&, Install right upper tie bar fastsner (2). Tighten Rslenser o
25-27 fi-lbs (33.9-36.6 MNm).

G, Install alrboee, See 4. 435 AIRBOX.

7. Install intake cover assembly. See 2.34 INTAKE COVER
ASSEMBLY .

8. Connmect nedgathee battery cable.
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BANK ANGLE SENSOR

GENERAL

The Bank Anghe Sensor (BAS), located ingide the fairing on
the headlight breckst, providas input fo the ECM on wehicke
lean gngle. If vehicle lean angle exceeds predetermined bank
argle [Emil, the Bank Anghe Sensor will shut off power to the
ignithon and fusl pump.

REMOVAL

AAWARNING

To protect ageinst shock and accidental start-up of vehi-
cle, digconnect the negative bettery cable before pro-
ceading. Inadequate safety precautions could result In
death or serious injury.

1.  Desconnect negative batiery cable.

2. Remove front falring. See 2 37 FRONT FAIRING, WIND-
SHIELD, AND MIRRORAS.

3. See Flgure 4-78, Unplug bank angle sensor connector
[134].

4. Remove screws and washars o delach sensor from
headlight bracket.

INSTALLATION

1. Puosition bank angle sensor on headight bracket. Make
sure locating post an sensor engsgea hole in mounting
tab.

2. Inslall bank angle sersor 1o mounting tab with tasteners

and mew locknuts. Tightan fastensr to 12-36 in-lbs (1.4~

4.1 M.

S=a Figure 4-TH. Install bank angle sensor connecior

[134].

G, Install front fairing. See 237 FRONT FAIRING, WIND-
SHIELD, AND MIRRORS.

7. Gonmect negathee hathery cable.

!'_!1
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1. nh: angle sensor
2. Headlights

Flgure 4-78. Bank Angle Senzor .



INTAKE AIR TEMPERATURE SENSOR 4.35

.GENERAL

The intake air tempersture ssnsor (IAT Sansor), ocated on
the airbox baseplale, measures the alr temperature allowing
the ECM to calculate the density of the air enlering the manl-
told. The LAT I & thermistor type sensor.

REMOVAL

AwaRNING

To protect against shock and accldental start-up of vehi-
cle, disconnect the negetive battery cable before pro-
ceading. Inadequate safety precautions could result in
death or gerlous Injuiy.

1. Disconnect negative battery cabls.

2. Seg Figure 4-79. Remove airbox cover, filker. Remove
fasteners securing base. See 4.43 AIRBOX,

3. Ralse base and pull AT sensor from sensor grommal.

4. Disconnect conneclar B3] from Infake air iemperaturs
SEMNE0T.

5. Imapect sensor grommet for damage and replace a5
requirad.

INSTALLATION

1. Connect IAT sensor connecior [B9] o wiring hamess.

2. Install IAT sensor into grommeet on air cleaner base from
undernsath.

3. Install alrbox. See 4.43 AIRBOX.

4. Irestall negative battery cable.

A

Flgure 4-79. Intake Air Temperaturs Sensor Installed
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THROTTLE POSITION SENSOR 4.36

REMOVAL

1.  Ramove alfpox. Ses 4.43 AIRBOX.

2. See Figure 4-80. Disconnect throttle posilion sensor con-
nactor [BE].

3. See Figure 4-81. Remove bwo screws and washers to
detach TF sansor.

INSTALLATION

1. See Figure 4-81. Apply LOCTITE THREADLOCKER 222
[purple) o threads of fastenera.

2. Inztall fastener into lower mounting hole of sensor prior
b imsdallation.

3. Amach TP sensor with both fasleners and washers.
Tighten to 16-20 in-Ibs (] .8-2.3 Nm).

4. See Figure 4-82, Affach throttle position sensor connec-
tor [88]. Slots on female conneclor [BEB] must fully
angage tabs on male connecior housing [B8A]

NOTE
Throttle position sensor can only be calitvaled wsimg DIGITAL
TECHMICIAN [Parl No, RD-44750).

5, Caliprate throfte position sensor.

Figure 4-81. Thrattle Posltion Sensor

| hioks 1

Figure 4-B2. Tabs on TP Sensor Connector [BBA]
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COOLING FAN

4.37

\GENERAL

The XBSHR has & computer-controlied cooling fan to assist in
engine cooling during operalion in high temperaturea. Fan
aciuation s controlled by the ECM. See Table 4-35, Cooling
Fan Specificabons,

Table 4-35. Cooling Fan Specifications

FAM ON FAN OFF
Key ON 990° G (428° F) 1807 C (356° F} |
Key OFF | 170° C (338°F) 150° C (302° F)
L]

REMOVAL

1. FRemows seal See 2.38 SEAT.

AowaRNING

To protect against shock and accldental start-up of vehi-
cla, disconnect the negative battery cable before pro-
ceeding. Inadequate safety precautions could result in
death or serlous Injury.

2. Disconnect negathe battery cabla.

4% PRemove shock shsorber Ses 222 AEAR SHOCK
SBSORBER.

4, See Figure 4-83, Remove cooling fan fasteners (1),

5. Foteted fan clockwise (looking lowards front of wehicle)
o rermove.

&.  Ses Figure 4-84. Disconnact cooling fan connector [87].

INSTALLATION

1. Ses Figure 4-84. Connecl cooling fan connector [97].

NOTES

& Whan instaling cooling fan (3), be sure wirimng, transmis-
sicn vend hose and fuel ine are routed through nalch (2)
in fam bodly:

& (On Caffornia modsls, both fuel lank ang canister vant
hosps are routed through nodch in fan bod

2. Ingtall fan and rotate cownter-clockwise into position.

Inetall cooling fan fastaness. Tighten to 12-3& In-lba (1.4-
4.1 Nm).

!}":-

4. Install shock absorber See 222 AEAR SHOCK

ARSORBER.
5. Connecl negative battery cable.

Awarnnc

After installing seat, pull upward on front of seat to be
sure it is locked In posltlon. if sest is loose, it could shift
during wehicle operation and startle the rider, causing
loss of control which could result in death or serious
imjury.

G, Install seat See 2.38 SEAT.

Figure 4-83. Cooling Fan

Figure 4-84. Cooling Fan Connector [37]
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FUEL PUMP

4.38

GENERAL

The fusl pump ia located insids the |eft rear porbion of e fusd
tankframs.

DRAINING FUEL TANK

A WARNING

The gasoling in the fuel supply line downstream of the
fuel pump |z under high pressure (49 psi [338 kPa]). To
avoid an uncontralled discharge or apray of gasoline,
glweys purge the system of high pressure gas before
servicing fuel pump. Gasoline |z extremely flammable
and highly explosive. Inadequate safety precautions
could result In death or segjous Injury.

1.  Purge the fusl supply lime of high pressure gasoding,

4 See Figuie 4-85, Disconnect the 4-place fuel pump
connecior (2} [86]. Connector is localed inside the
lett rear portion of the fuel tankframe.

b With the motoroycle in neutral, starl the enginge and
allow vehicle o run,

¢ When the engine stalls, prees the starier bution for 3
seconds o remove amy rermaineng Tued from fued line.

An open flame or $park may cause a fuel tank explosion
it all treces of fuel are not purged from the tank. Use
extreme caution when servicing fuel tanks. Gasoline iz
extremely flammable and highly explosive. Inadequate
safety precautions could result in death or serious Injury.

2. Remowe drzin plug (5) and drain fusl inlo appropriabe
container. Discard plug.

3. When fusl tank is ampty, replace with new drain phug.
Tighlen o 84-108 in-1bg (3.5-12.2 Nm].
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Fusel pump fastener
Fuel pump connector [B6]

Fuel supply stud

Fuel supply fitling

Drain plug &4-10& in-lba (8.5-12.2 Nm)

Flgure 4-85, Fuel Pump Locatlon
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REMOVAL

PART NO. SPECIALTY TOOL
B-45657 ) Fuel pump pulsr

Bemove rider fooipeg mounts. See 228 FOOTPEG,
HEEL GUARD AMD MOLUNT.

Bemowve swingarm. Ses 219 SWINGARM AND BRACE.

Drain fusl tank. See DRAINING FUEL TAMK under 4.38
FUEL PLIMP.

AAWARNING

A small amount of gasollne will drain from the fusl sup-
ply fitting, fusl line and fusl pump when removed. Thor-
aughly wipe up any apilt fuel immediately. Dispose of
rags in a suitable manner. Gasoling I3 extremely flamma-

ble and highly explosive. Inadequate safety precautions
could result in death®or serlous Injury.

4.

5.
.

10

See Figure 4-85. Remove fuel line from fusl supply fitling
(4.

Femaove four fusl pump festenars (1).

Sees Figurs 4-B6. Assarmble fwal purnp puller

A, Theead nut (3) anto bolt (4).

b. Slide washer [2) onto bolt.

c. Inzert bolt assembly inbo Raole in main body (1).

Seg Figure 4-87, Place the main body of the fusl pl.u'np
pullar over the fusl pump assarmbly,

Thread Dol into the threaded hole in the center of the
fusl pump 2ssembly until snug.

Thread the nut down the shafl of the bolt until it makes
contact with the main body of the fuel pump puller.

Place wrench anto nut and ancther wranch onto the Dot
Hexdd the bolt stationany and turn nut cockwiss until fusd
pump is pulled free from fraume.

s~ =
BORETeN - . i
- — -~
e -~
LR

1.
2. Hold stetionary

Figure 4-87. Fuel Pump Remaval
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REPAIR

Fuel Pressure Regulator Replacement

1. ﬁémuw_ fusl pump eesamibly from tank. S5es RAEMOWVAL
in this section.

2, See Figure 4-88. Pry four tabe of clip holding fusl pres-
sure regulator (8) in placs. Detach regulator from rogula-
tor housing.

3. Remove and discard CO-rings from regulaior,

4. Inslall new O-rings on regulator. Press new regulstor
inio place.

5. Install mew reguilator clip.

E. Install fusl pump assembhy. See INSTALLATION in this
SCHion,

Low Fuel Level Sensor Replacement
1. Remove fusl pump assembly from fank. See REMOVAL

in g section, .
2. Se¢ Figure 4-89, Disconnect low fuel kevel sensor con-
niector [4).
3. Remove clamp (5) securing knw Tuel level sensor (B) in
place.

Imztall new sensor.
Imsiall new clRimp ower Sensor,
Allach wing connectar,

Install fuel pump assembly. See INSTALLATION i this
ESCTion.

Fuel Filter Replacement

1.  Remove fuel pumg assembly from tank. See REMOWAL
In this section.

See Figure 4-89. Remove fusl pump clamps (3, 7).

See Figurs 4-80. Remove fusl pump clips (1).

Pull regulator lousing (2) from fugl pump assemibly.

See Figure 4-31, Discand regulator housing o-rings (2].

A

m o 4 L M

See Figure 4-85. Remove fusl filter hose from fitlimg (2}
and remova fued filler {1).

Install new clamps an fwal lilker hoso,

Inslall pew Tuel filler hose with 90° bend towards fit-
ting (2].

9. Soe Figurs 431, Install pew requiator houging o-rings.
10, Install requiator housing onto fusl pump asaembly.

11. See Figure 4-849, Tighten fusl filker clamps (3, 7).

12. See Figure 4-90, Install clips (1) into center groowes.

15, Instzll fus! pump assembly. Sea INSTALLATION in this
SEclEan.

wmo
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11.

Fuel pump connector [35]
Fusl supply stud

Fuel pump assembly
Q=rings

Fastener

Fuel screen

Fusl Pump

Fusl pressure regulator
Low fuel pressure regulator
Fusl pump connactors

Low fuel level sensor connector

Flgure 4-85. Fuel Pump Assembly (lsft sids)

HEthEER =

Filter

Fitting

Fuel filter clamp

Low fuel level sensor connector
Low fuel level sensor clamp
Low fuel level sensor

Fuel filker clamp

Flgure 4-89. Fuel Pump Assembly (right side)




Fuel Screen Replacement

1.

Hemowe fusl pump sssembly from tank. See AEMOVAL
in this sochion.

S=a Figure 4-85. Remove fual fller camg (3). Discon-
nect hoss from fitting (2).

Sez Figure 4-90, Aemonwe clips (1),

Zee Figure 4-88. Disconnect fuel pump connectors {10)
and low fuel level sensor connector (11).

Sk Tued puamg and fued filker off of fuel pump sesemihy.
Pry fual scresn (&) from fusl pump (7).
NOTE

i next step, make sure thal sectlan of screen with most
mafenal faces fowards insids of fus! pump assambily

7. Install new fuel screen on fuel pump.
8. Without damageng fuel screen, slide fusl pump onlbo hesl
purmp sy,
8. Sees Figure 4-89. Attach fusl filker hoss to fitting (2) wilh
clamp (3}, .
10, See Figure 4-90. Install clips (1) into middle groowas.
11. See Figure 4-83. Connect low fusl bevel somsor wiring
[11)
12. Connect fusl pump conneciors (10}, Connectors are o
dillerent sizas,
13. Instell fusl pump assembly. Ses INSTALLATION in this
saction.
Table 4-36. Fuel Pump
Specifications
SPECIFICATION DATA
Pressure Setting 48 Pl
Oipemating Vollags 13.2 volls
[Fuel Delvery 60 LPH @ 45 PSI[310 kPa)
Currant Diraw 6.0 amps '

1. Clips
Z. Regulator housing [

3. Regulator |

Flgure 4-90. Fuel Pump Clips

i r

o —

1. Clip grooves

2. O-rings
Figure 4-31, Regulator Housing O-rings
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Fuel Pump Wire Harness Replacement

1. Remove fusl pump assembly from tank. See REMOWAL
In thia ssction.

2. Figure 4-589. Remove fusl filker clamp (3}, Discon-
nect hose from fitling (2).

3. See Figure 4-90. Remove fusl pump clips (1).

4. See Figure 4-88. Disconnect fugd pump connector (10}
and low tued lewel sensor connector (11).

5. Slide fusl pump and fusl fitker off of fuel pump assembly.
Ramove terminaks from fuel pump connector [26]
MNOTE
Mote positions of wires in connechor for coimect assembly
7. Dizassemble fuel pump connector [36].
a. See Figure 4-22. Remove conneclor clips (3).

b. Insert push pinfsafely pin (1), into connecior as
Shaowimn.

c. Bend terminal tab fowards connector pinand pull
wire from opposite side of connecion,
d. HRapeat for all wiras.

8. See Figura 4-BB. Remove screw (3.

9. Ses Figure 4-33. From outer side of fusl pump assemihy,
push wire harmess through assembhy.

10, Lufricabe new o-ringa with clean angine oil. From inner
gide of fusl pump assembly, push new wire harneas into
assemihy.

11. See Figure 4-88. Insart new fastener (5), through ground
wirg barrminal and secure to fusl pump asssmibly. Tighben
to 18-22 in-lba [2.0-2.5 Nm).

NOTE

After installing levminals, puil siightly on wire to make sure it

is segted. If necessary, bend tab on terminal lo aid in geating

Wirs.

12, Inztall terminals into proper locations of fual pump on-
nector [35]. Install connacior clips.

13, Without pinching fusl screen, slide fusl pump onto fusel
pump assambhy.

14, See Figure 4-89. Attach fuel filter hose to fitling (2) with
clamp (3).

15. Ses Figure 4-80. Install clips (1) into middle grooves.

16, See Figure 4-88. Connect low fuel level sensor connec-
tor (11)..

17. Connect fuel pump connectors (10). Conneciors arg by
differant sizes.

18, install fusl pump assembly. See INSTALLATION in this
SECtion,
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1. Safety pin
2. Fuel pump connector

3. Clips

Figure 4-92. Fusl Pump Connector Disassembly
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INSTALLATION

1. See Flgure 4-B8. Replace o-rings (4). Lubricate new o-
rings with clean enging oil.

% Install mew o-rings on fusl supply stud (2}, Larger o-fing
is located in groowe closer to fusd pumg.

3. See Figure 4-94. Ingert fual pump into frame untll resis-
ance Is felt.
4. Ingert four screws (1) through fusl pump and into rame.

Use all four screws to draw fuel pump into frame. Using
less than four screws will damege fuel pump o-rings.

5. Using crosswise pattern, draw fuel pump into frame Dy

tightening screws. Final ighten screws fo 48-51 Iin-lbs
[5.4-5.8 Nm).

Do MOT overtighten flel fitting nuts. Overtightening fas-
teners may result in excessive compression of sealing
components and fuel leakage which could result in death
oF Beriows injury.

6. Inatall fusl supply line (3) banje fitting over fuel supply
siud (4). Install new fastener. Tighten to 120-144 in-lb%
[(13.6-16.3 Mm}.

7. Fill tank with & small amount of fusl. Check for leaks.

8. Connect fusl pump connector [B6] (2) and push Cable
sirap lab into hole in framsa,

LN ofs L Ba =2
L il

Fuel pump fastenar

Fuel pump connector [86]

Fuel supply line

Fuel supply stud

Dirain plug 90-110 in lbs (10.2-12.4 Nm)

Flgure 4-84, Fuel Pump Installation
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FUEL TANK VENT VALVE

GE!&IEF[AL

The vent valve opens to allow gas vapor o escape the fusl
lank and either vent to the atmosphere or to the charcoal
canizter on Callfornia Models (EVAP-aquipped) and closes fo
prevent gasoline from keaking out of the fusl tank il e wehi-
cle ie tipped at an exirems angh:,

NOTE
The fus! tank musat be drained i parform s saervice.

REMOVAL

1. Drain fuel tank. See DRAINING FUEL TANEK under 438
FUEL PUMP.

2. Remowve fuel tank vent Bne from vent vahe,
%
See Figure 4-96. Remove vent valve fasteners (5).

4. Remove bracket (4), vent vahe [3) and o-ring (2) rom
Tusel tankframe (1)

INSTALLATION

1.  Zee Flgure 4-96. Install new vent valve o-ring {2).

2.  Install vent valve (3) into fuel tankframe. Vienl valve noz-
zle should be at approximately the 7.00 position.

3. Imsdall brackat over wvant valva. Slot in bracket should line
up with notch in vabee.

Loosely install venl valve fasteners (5).
Tighten fasteners o 38-41 In-lbg [4,4-4.6 Nm).
Connect fuel tank venl line ko vent vahme.
Install airbox. Sea 4.43 AIRBOX.

Irnstall intaks cover asaembly. See 2.34 INTAKE COVER
ASSEMBLY.

3. Connect negative battery cable. Tighten batiery lenminal
hardwarg 1o 60-95 in=Ibs (7-11 Nm).

AAWARMING

After installing seat, pull upward on front of seat to ba
sure it i% locked in position. If sest is loose, it could shift
during vehicle operatlon and startle the rider, causing
legs of control which could result in death or serlous
injury.

10. Install seat. See 2,38 SEAT.

I L
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[ 2. Fuel pump drain plug

1. Fusl pump connector [BE]

Flgure 4-95, Fuel Pump Drain Screw [swingarm removed
tor lllustration)

bl (e

Ll ol

Fastener (2)

Figure 4-96. Fuel Tank Vent Valve
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FUEL CAP RETAINING RING

REMOVAL

NOTE
The fuel tank must be drained fo perform this serice.
1. Draln fusl tank. See DRAINING FUEL TANK under 4.38
FUEL PUMP.
2, Remove fusl filler cap,

3. Ses Figure 4-98. Remove fastaners (4) securing fuel cap
retaining ring (3) to fusl fler meck (1).

4, Remove fusl cap retalning ring and o-ring (2). Discard o-
ring.

INSTALLATION

1. Coat new o-ring (23 with thin film of clean engine odl.
2. Place o-ring into groove in undarside of fuel cap retaining
rireg) {3).

NOTE
Be sure o-ring remains in groove of fusl cap refaining ring
guring s fallaian.
4. Insert fusl cap retaming ring into fuel ler neck.

4. Install fastenars (4). Tighten o 17-70 in-lbs (1.3-7.9
Km).

5. Install hes filler cap.

1. Fuel pump connactor [B6]

[ 2. Fuel pump drain plug
I .

Flgure-i-'!n'. Fuel Pump Draln Screw (swingarm removed
tfor illustration)

b e ]

e o

Fuel flller neck

O=ring

Fuel cap retaining ring
Fastener (5)

- ]
L

Figure 4-38,
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THROTTLE BODY

4.41

GENERAL

See Figure 4-100, The throftle body consists of the following
componsnts:

& Fuel supply fitting.

# |di= ape=d adjustment scraw.
& Cable brackal.

®  Throtile position sensor.

® Throttle lever.

REMOVAL

dhwaRNING

The gascline in the fuel supply line downatream of the
fuel pump is under high pressure (49 psi [338 kPa]). Te
avold an uncontrolled discharge or spray of gasoline,
always purge the system of high pressure gas before
servicing throttle body. Gasoline | extremely flammable
and highly explosive. Inadequale safely precautions
could regult in death or seriousa injury.

1. Purge the fusl supply line of high pressure gasoline.

a. Sas Figurs 4-98. Diaconnect the 4-place fusl pump
connecior [B6]. Conmeclor is located on the el side,
above the fuel pump.

k. Wilh the motorcycle m neutral, start the engine and
gllow wvehicle to run.

c.  Whan the sngine sialls, press the starter button for 3
seConds to remove any remalning fuel from fuel line.

d. Reconnect fuel pump connecar.

2. Labsel and detach throftle cablas. Ses 223 THROTTLE
COMTROL.

3. 5es Figure 4-101. On California models, pull EVAP hoss
. from fitting (1)-

4. Roiate engine for service. See 3.3 ENGINE ROTATION
FOR SERVICE.
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Figure 4-39. Fusel Pump connactor [86] {swingarm
removed for lllustratlon)
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Front fuel injector

Rear fusl injector

Fuel rall faatensar (2)
Fuel rall

Throttie position sensor

Throttle Position Sensor fastener (2)

Washer
Velocity stack
Throte

body

. Velocity stack fastener (2)
. Ring seal

. Intake manifald

. Inteke flange fastener (2)
. Intake flange (2)

. Intake seal (2)

. Intaks flange fastener (2, socket)

b (e

Figure -100. Thrattle Body/intaks Manifold Assembiy
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5. Remove sasembly from motorcycle.

A, SHes Figuee 4-102. On primary cover side, loosan but
do fel rermove the two front and rear intake flangs
fastansrs (2).

b Remove fastener (1) holding manilsld 1 engine
ot

c. Ses Figurs 4-103, On goarchse cover Shie, remove
bty intake flange fasteners from cylinder heads.

d. Skde the fthroffle body and mantfold assembly
through top of biks frama.

. See Figure 4-100. Remove intake flanges (14) from
manifold. Remove and discard seals (15)

REPAIR

Throttle Position Sensor

See 436 THROTTLE POSITION SEMSOR for removal,
installation and calibration mformation.

Intake Manifold

1. See Figure 4-104. Remove uppser fusl rail fastaner (1)

2. Ses Figure £-100, Separate Intake manifold (12) from
throtile body (9). Discard ring ssal (11).

Install rew ring seal on intake mankiold.
4. Inatall intake manifold on throtie body.

Zee Figure 4-104. Apply a drop of LOCTITE THREAD-
LOCKER 222 (purple) to theeads of fuel rail fastener (1).

&, Install tastener. Tighten o 24-28 In-lba (2.7-3.2 Nm).

Fuel Injectors
1. Remove throttle body. See AEMOVAL in this section.
2.  Esparate fuel rail zssembly from intake manifold.

i See Figure 4-104. Remaove both infector clips (4).

Femove fuel rail fasteners (1, &) that hold the fusl
rail to the throtile body and manilodd.

c. Separate fuel rail from injectons (2, 5) by gently rock-
ing e Tued rail and pulling it awsay from the injectors.

3.  Remove fuel injectors (2, 5) from manidold by gently rock-
Cingy arvd pulling it away from the mandold.

4114 2003 Buell XBIR: Fuel System

EVAP hose fitting

Velocity stack bracket

Throttle control cable attachment
Idla control cable attachmeant
Throttle control cable slot

Idle control cable slot

kdle adjuster cable

Ul ]

Figure 4-101. Throttle Cable Brackst (Typical)

1. Manifold to engine mount fastener
2, Intake flange fastener (2)

Flgure 4-102. Imtake Mankold (primary =lde)




A WARNING

Do not use any injector that has damaged or deformed
O-rings. Damaged O-rings may leak gasoline. Gagoline Iz
pxtremely flammable and highly explosive. Use of dam-
aged O-rings could result in death or serfous Injury.

4. Inspect all injector O-rings for cuis, tears or general dete-
ripration, Heplace injector if O-rings have bean darmagasd
or have taken a delimile sel,

5. Apphy a thin coal of ¢lean engine oil to top and botiom
injector O-rimgs.

B See Figure 4-104. Install fusl injectors.

&, Install both injectors (2, 5) into Intake manifold.

b. Press the fusl rail assembly (3} onlo the top of the
njechons.

C.  Apply a drop of LOCTITE THREADLOCKER 222
[purple) to thréads of fusl rmal Esleners (1, §).

d. Securt the fuel rail to the throttle body and manifiokl
with fastenars. Tighten to 24-28 in-lbg (2.7-3.2 Nm).

7. Snap the injector clips (4) over the flange on the fuel rail
outlet and inks the top grove Inthe injector.

Testing

1. Ramowe intake cover assembly. See 2.34 INTAKE
COWVER ASSEMBLY.

2. Femowve airbox cover. See 4.43 AIRBOX,

3. Gonduct lest
g, Turn key ON for beo seconds.

b, Turn key OFF for two seconds.

;. Hepeat Steps A and B five conseculiv times.

d.  Open throtile, replece fuel injectors if there iz any
evidence of rew fusl in throte body mandold

4. Install airbox cover, See 4.43 AIRBOX.

5. Install imbake cower assembhy. See 2.34 INTAKE COVER

ASSEMBELY.

side)

1.
2.
3.
4.
5.
B.

Upper fuel rail Tagtener
Rear fusl injector

Fuel rall aggembly
Clip (2)

Front fuel injector
Lower fuel rall festenar !

Figure 4-104. Fusl Injectors

2003 Buell XBOR: Fuel System 4-115



INSTALLATION

1.

10

Sea Figure 4-105. Install fronl and rear intake fianges

onte manifold with the counterbore Racing out. Each

iptake flange is labeled and the pieces are nol inber-

changaabie,

Place & new seal im each intake flange with the bevelad

side against the cowuntsrbors.

Install throtle bodyintake maniloll assemiiy

a. See Figure 4-102. Slide the assembly toward
installed posilion, Manikld should slide over fasten-
&re (2) on primary cover side of engine.

b. Align holes in infake flanges with those in cylinder
heads and start screws.

c.  Make sure throftie body i centered between cylin-
dera and tighten all intaks flangs screws o 6-10 f-
Ibs: {B-14 Nmj.

Rotate engine into installed position. See 3.3 ENGINE
ROTATION FOR SERVICE.

Attach throftle cables. See 2.23 THROTTLE CONTROL.
Altach wiring.

a. Injector cablss are tegged F{ront) and Risar) for
case of assembly. Push connector hehves together
until latches “click™ Grooves in female Connechon
mist align with the tabs in male housing.

b, Connect throftle position senaor by pushing the con-
nector hahves together. Slols on female connector
must fully engage tabs on male connector housing.

Coonnect EVAP hoes to port at bottom of throtile body
(Califernia rmodeks anly).

Calibrate throftle position sensor if removed or replaced.
See 4.36 THROTTLE POSITION SENSOR.

Install airbox. See 4.43 AIRBOX.

Check throtile cable adjusiment. See 2,23 THROTTLE
COMNTROL.
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1. Labsl [F=front intake)
2.  Counterbore

Figure 4-105. Intake Flanges



INTAKE LEAKTEST

GENERAL

Propane Iz an extremely flammable liguid
Vaper may cause flash fire. Keep away from
and flame. Keep container cloged. Use only with ade-
quate ventilation.

AR WARMING

Read all directions and warnings on propane bottle. Fall-

ure to follow all directions and wamings on bottle could

regult in death or serious injury.

® To provent false readings, kesp airbox cover msialled
when performing tgst.

# Do not direct propans imo air scoop, talse readings will
resull,

LEAKTESTER

Parts List

& Standard 14oz. propanse cylindar.

& SMAP-DOM YAT148 Propana Enrichirment Kit

& 12 in, (304 mm) long-1/4 in. (Emm) diameter copper ul-
ing-

Tester Assembly

1. Cut rubbar hose from kit to 18 in. (457 mm) in length.

2. Sew Figure 4-108, Flatten one end of copper tubs to form
Enozzie.

3. Insert round side of copper tubse into end of tubing.

4.42

ey
g
E

Figure 4-107, Leak Tester

2003 Buell XBSR: Fuel System 4-117



INTAKE LEAKTEST

Etart engine.

2. Warm endgine 1o operating lemperalone,

3. Ses Figure 4-107. Tum kmob (5} counterclockwise to
open propane battle (5).

MDANGER

Propane Iz an extremely flammable liguid and vapor.

Vapor may cause flash fire. Kesp away from heat, sparks
and flame. Keep contasiner closed. Use only with ade-
guate ventllatlon.

NOTE
Do not direct propane siream foward front of enging. I pro-
pans smisrs sir scoop 8 falss reading will be obisined.

4. Aim nozzle toward possible sources of leak such as fuel
Imjectors and infake fracl,

5. Push valwe (4) to releass propane. Tone of engine will
change when propane aiiers sounce of keak,
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AIRBOX

, REMOVAL

1.

Ramove infake cover assembhy 2.34 INTAKE COVER

ASSEMELY.

See Figure 4-108. Remove fugd vent fube [3) from fued

vapor vakve (4) and groove on top of airbox cover (2).

Unlatch six bock fabes (11 and remove airbox cover from

baseplate.

Remove the fler alement from baseplste. Inspect and

replace If necessary.

See Figure 4-108. Remove air cleaner baseplate.

a. Remove four fasleners (1) and raise baseplate (4)

b. Disconnect longer breather hose from baseplate
(pull oat from batiorm).

¢, Disconnect shorter breather hose from PVC valve
located on Log of rear cylinder.

d. Rermove |AT sensor (2) from grommel on botiom of
baseplats.

g. Lift baseplate off of frame, carefully disengaging
baseplate from rubber sealing ring (B) on welocity
stack {71,

1. Remove baseplate from motorcyie.

INSPECTION

F.."l

Inspect air cleaner. Check for dirt, forn filter material and
general condition. Replace if necessary.

Inspect inside of backing plake and cover. Remove any
dirt or debris.

Inspect condition of velocity stack and welocity stack
gagling rimg, I torn or damaged, replace.

Imspact |AT sensor and replace ¥ faully. See 4.35
INTAKE AIR TEMPERATURE SENSOR

Inspec! breather hoses, intake air fermperatre Sensor
grommet and baseplale gasket (3). Replace as neces-
SHY.

-—-.I“_-_‘_"I

B g

1.
2.
a.
4,
5.
.
7.
8.

Lock tab (6)
Airbox cover

Fuel vent tube |
Fuel vent valve |

Figure 4-108. Alrbox Cover

Fasteners

Intake air temperature sansor [IAT)
Gasket

Baseplate

Intake snorkel

Breather hosas

veloelty stack

Velocity stack sealing ring

Flgure 4-109. baseplate

2003 Buell XB3R: Fuel System 4-119



INSTALLATION

1. Sew Figure 4-110. Hold baseplate above mounting posi-
tian.

2. Ifeert 1&T sensor into grommet on baseplabe from undsr-
side.

NOTE
A small amouwnt of sospy water appiied fo the inside disrmeer
of growmmed will make broalhor hose instaliation easier

CALUTION

IHMWHHEMMWHMNMWEIM
Intake alr temperature sensor tower. f hoses extend past
tower, damage to sensor may accur.

3. In=ert longer breathar hosa inlo fighl beeseplake grommet
fram underside.

4. Alach shorler breativwer hose onto crankcase breather
loceted on top of rear cylindar.

b, Carcfully ks Daseplald into mounting posion. Enzurs
rubber sealing ring on welocity stack completely engages

baseplle. Basoplale should be sandwiched bebaseen
upp=er and lowsar rubber sealing rings.

Install baseplate to frame with fowr fastensrs and wash-
ars (58], Tighen RBsieness o 84-120 In-dbs (9.5-13.6
Mim).

Posstion air cleansr filier on bassepiats.

Inestall airbox fo basaplabe and klch six lalches 10 socine,
Route vent hose through groove on airbox o vent vakve.

Inatall intake cover assambly. Ses 2.34 INTAKE COVER
ASSEMELY,

AAWARNING

After Installing =zeat, pull upward on fromt of seat to be
sure it is locked in position. If seat is loose, it could shift
during vehlcle operation and startle the rider, causing
loas of control which could result in death or serious

injury.
11. Install seat. See 2.38 SEAT.

~

10

LS
1.
.6
l
i
|
1. Alrbox cover " 4 Intake snorkel 7. Rear cylinder breather hose
2. Air filter 5. Fasteners 4. Front cylinder breather hose
3. Alrbox sesl 6. Baseplate
o Figure 4-110. Airbox
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EVAPORATIVE EMISSIONS CONTROL-CA MODELS

\GENERAL

Bugll motorcycles sold inthe stabe of Calllomia are equipped
with an evaporative (EVAP) emissions control system. The
EVAP system prevents fusl hydrocarbon vapors from escap-
ing imto the aimosphers and & designed o mest lhe Califor-
nia Alr Resource Board (CARB) regulations in effect at the
time of manuksciune.

The EVAP functions in the following manner:

& Hydrocarbon vapors in the fugd tank are dirscted through
the vent valve and stored in the carbon canister. if the
weehicle Iz tipped at an abnormal angle, the vent valve
closes o prevent liquid gasoline from leaking out of the
fuel tank through the fuel tank vent hose.

% Whon he enginesis running, manifold venturl negative
pregaure (vacuum) skowly draws off the hydrocarbon
vapors from the carbon canister through the canister
venl hose. These vapors pass through the throttle body
manifold and are burned as part of normal combustion in
the engine.

TROUBLESHOOTING

AAWARNING

Verify that the evaporative emissions system hoses do
not contact hot exhaust or engine parts. The hoses con-
tain flammable vapors that can be ignited if damaged,
which could result in death or serlous Injury.

The syslem has been designad to operale with a minimum of
maintenance. Check hat all hoses are properly routed and
connected and ars not pinched or kinked.

4 4L

1. Canlster
2. Fuel tank vent hoae (to fuel tank vent vale)
3. Canister vent hose (to Intake manifold)

Figure 4-111. Carbon Canister Installation.

REMOVAL

Vent Valve

1. Barmove vent vahve. See 4.39 FUEL TAME VENT VALVE.

2. I necessary, label fusl tank venl hose at canister fitting
and remove.

Canister

1.  Remove upper tail body work. See 2,36 TAIL FRAME
AND BODY WORE.

2. See Figure 4-111, The canister asaembly mounts behind
the battery i the tail asction.

3. Lsbel and disconnect the fisel tank vent hose (2) and
canizter vent hoas (3) from the canister.

4. See Figure 4-113, Remove rear shock absorber reser-
vilr fasteners (2). Move resersoir assembly awsay from
canisier.

5. Slide canister towards left side of wehicle o disengage
froem mounting plate (1).
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INSTALLATION

Vent Valve
\

AAWARNING

Verify that the fuel tank vent hose does not contact hot
axhaust or engine parts. The hose contains flammable
vapors that can be lgnited i damaged, which could result
in death or serious injury.

I. Ingtall vent valve. Sea 4.30 FUEL TANK VEMT VALVE.

2. See Figure 4-111. Attach fuel tank vent hoss (2) 1o canis-
tar if disconnected.

Canister

NOTE
i next stap, be sure canister hose barbs are facing left sids
af wehicie and bart holes ane Boing loveard from o vehicke.

1.  See Figure 4-113. Slide |::='Lni.=:'rer info position on canister
mounting plate (1).

2. Place rear shock resenvolr assemibly (3} Info position.

NOTE
Sas Figurs 4-114. To snaure proper ressrvoir mownting. tam-
porarily place wopar body work onfto fal seclion and acfust
resenvoir placememt 5o aduster screw (1) aligns with aligr-
mend bl (2.

3. Soo Figurze 4-11:3, Inesdall reservoir mounting lasteness
{2). Tighten fastensrs to 120-144 in-lbe (13.6-16.3 Nm).

Always make sure fuel hoges are geated agalnst the
component they connect to and thet hose clamps are
properly tightened and positioned on straight section of
fitting &nd not on the fitting barb. Fallure to comply may
result In fuel leakage which could réesult in death or seri-

QUS imjury.

NOTE

The bart is Hhe anger autsice diamaeier porlioen (b on e

fupal fitting.

4. See Figure 4-111. Connect two hoses to the canister.
Mk sure o push hoses all e sy on Lo carbon Canis-
ter fittimgs.

5. Install upper teil body work. Ses 236 TAIL FRAME ANMD
BODY WORK,
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Lock tab (E)
Birbox cover

Fusl tank vant hose
Fuel vent valve

B Gl o =k
e

Flgure 4-112. Alrbox Cover

Mounting plate
Rear shock reservoir fasteners (2)
Aear shock reservalr

Battery

ol ol &

Figure 4-113. Carbon Canlster Mounting

( 1. Adjuster screw
[ & Adjuster screw alignment hole

Flgure 4-114, Adjuster Screw Allgnment



HOSE ROUTING

Eoth fusl tank and canisber wenl hoses are routed through
mitch In fan bodhy

\ NOTE
For information on vent hose routing, see DT HOSE AND
WIRE ROUTING.

AAwARNING

Always make sure fuel hoses are seabed against the
component they connect to and that hose clamps are
properly tightened and positioned on straight sectlon of
fitting and not on the fitting barb. Fallure to comply may
regult In fuel leakage which could result in death or seri-
Ous imjury.

Figure 4-115. Emlzslons Hose Attechment, California
Models Only
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SPECIFICATIONS 5.1

!
Table 5-1. Starter Specifications Table 5-2. Service Wear Specifications
R e e E e ” — A
STARTER | SERVICE |
—_— | wesmumms | W M
Free Spead 3000 RPM (min) @ 11.5V R o ] R
T S — | B Leng ini . 11.0
Fres Curmant o0 amp (maL) @ 115V ' M‘m'”“‘”’."ﬁ_
| — e Commutaior Diarmeter
- ] 1.141 .
itall Current 4I:.H:!- amp (mex) & 2.4V (minimUm) { Z8.981
Stall Torgue 8 fi-lbes (11 M) (min) & 2.4 Y ' i
TORQUE VALUES
%
I ITEM TORQUE MNOTES
Starter betlery postive c30 | eossinbs | 7-10Nm | page 519
| M iy, S L LR S i
Starter mourding balts 13-20 M-os 18-27 Nm page 5-19
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ELECTRIC STARTER SYSTEM

GENERAL

5.2

OPERATION

The starter & made up of an armeture, field winding assem-
by, solenoid, drive assermbly, idloer gesr and drive housing.

The starter motor torque i increased through gear reduction.
The gear reduction consists of the drive pinion on the arma-
ture, an idler gear and a clutch gear in the drive housing. The
idlar gear is supported by rollers. The clutch gear is parl of
the overrunning clutchidrive assembly.

The owarmumning cluich is the part which sngages and drives
the clutch ring gear. it also prevents the sterier from owerrun-
ning. The field windings ars connectad in senes with the
armaiure throwgh brushes and commulalor Segments.

Wiring Diagrams

For additional information q?nnarning the siartimg system cir-
cuil, see the wiring diagram at the end of Section 7, ELEC-
TRICAL.

Starter Relay
The starter relay i3 not repairable. Replzce the unit if it fails.

Starter Interlock

Bpn 7.5 STARTER INTERLOCKE tor operation amd trouwbie-
shooting mformation.

5e2 2003 Buell XBIR: Starter

Sesa Figure 5-1. When the starter switch is pushed, the starier
relay iz actvated snd battery current flows Info the pull-in
windirgg {10) and tha hold-in winding (11), b ground.

Thix megnedic foroes of the pull-in and hod-in windings in the
solenosd push the plunger (7) causing it to shift o the left.
Thiz action engages the pindon gear (1) with the clutch ring
gear (13). At the sams tima, the main solanoid contacts (B)
are closed, 20 hattery current flows directly through the fisld
windings (3} lo the armabere (4) and 1o ground, Sirmulta-
neowsly, the pull-in winding (10} iz shorted.

The current continues: flowing through the hodd-in winding
{11) kesping the main sodenoid contaci= (8) closed. At this
point, the starter begins to crank the engine.

Afier the engine has started, the panion gear (1) furns fresly
an the pinion shaft throwgh the ection of the overmunning
cluleh (12). The overmunning clutch prevents the clelch ring
gear (13) (which is now rotating under power from the
engine} from turning the armature (4] too fast.

‘When the starter switch is releassd, the current of the hald-in
winding {11) i= fed through the main solenold contects (8)
and lhe direclion of the curmenl in the pulln winding [10) is
revarsad. The solenoid plungsr (7) is returmed to its oniginal
position by the returm spring, which causes the plnkon gear
i1} to disengage from the cluich ring gear (1.3).



13. Clutch ring gear

AL ]
Starter at moment
starter switch Iz closad
1
| ||
% E |
.III.
13
Starter during
cranking
1
1. Pinion gear —_
2. Idler gear =
3. Field winding Co—
4, Armature —
5. Brush e
8. Bal bearing =
7. Solenoid plunger l.l'!
8. Maln solenoid contacts
8, Battery

10, Pull-in winding
11. Hold-in winding
12. Owerrunning clutch

Starting circuit-see
wiring diagram

Starting circuit-zee
wiring diagram

Flgure 5-1. Starter Operation
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STARTING SYSTEM DIAGNOSIS 5.3

DIAGNOSTICS 1. Mator terminal

2. Battery terminal e
. 3. Relay terminal
Diagnostic Notes

The reference numbers below correlate with the circled num- |
bers on the starer systam flow charks. |

1. See VOLTAGE DROPS wnder 5.5 DMAGMOSTICSS
TRCLBLESHOOTIMG.

2. HRemove starter motor and connect jumper wires as
described in FREE RUNMING CURRENT DRAW TEST
under 5.7 STARTER.

d0BE nEK

Take mMassurernent with connector meated.
4, Spe DIAGNOSTICS in 7.5 STARTER INTERLOCK.

5 See STARTER CURREMT DRAW TEST wnder 5.6
STAATER SYSTEM TESTING,

6. Ses FREE RUNMING CURRENT DRAW TEST.

Flgure 5-2. Starter Terminals

Starter Test 1
Chack hatlany using visual inspochon,
wohiagy losl ard load |es]
Check conneciuns l Dallany and shariern
COMponcnis. |5 ysiormn oporational?
=z
STARTFR BTARTER STAHTER Chicck hor ausdible
RAUMNS O, SPIMG BUT ETALLE OR clicking ok
[OES MOT SIS TOO
| ENGAGE. SLOWLY.
Disconnicct solonoid rolay for-
rrinial froim aokenid, le 12V
prescht o (EM warne with starier Seov Starter Test b Starber S Slarier Teed 6 Slarer Sierwcid] ddicks. Ses Slarker
[ s T T Sping, Fan Doas Mot Engaga. H'Inl-:urki-pru-!mﬁ.luwrr. Tost & Solonoed Clicks.
OA

=] [or ]
Iz 12 pre=ent on starter rebsy Ruplecs Relay chcks. Ses
Tarminal 85 with shariar itnn solenoin. FRartar Task 5 Ralay Clicks.

nod pregEs T
SE45
[or ]
| YES |
Musthing clicks. See Slafer

Haplaca: Fepiacs Task 4- Mofing Clicks
right handlst starar ralmy.
sitchgaar.
=
BEE
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Starter Test 2: Solenoid Clicks

Poromm volisgy diop leeks Delwesn
hatiany and relay ermnal on solenoid.
! Lcin Bz 1.0 wolt?

i
TS | o |

@ Faiioem woltaige drop aeshs from @ Backirack o pinpoin] poo

battery potitive o slarkse Mgl mrmfh‘d_mmh'.rnrrl.::t

termiral. Crank engine. Vallage prokbaims isEng wilage drop
grealsr Tan 1 wolt? iosE,

E"‘Fg

Feriam woitage dnop fests from Paorform wohage dop lesis
Eeafery pocaiten o shariar battery Datesan hattary negathae and
permirel. Crarié snging. Violags slaer =i o bolle. Volagas
greater han 1 wol? greater than 1 volt?

YES YES G0 to Starior Test 3: Rekay
Clicks. Bagin wilh box
) marked with bold asterisk.

5823

Ragalr corrdction Hepair or replacy Claan grodmd
bebwessn battery sl anleroid [contacts). Gl
starior,
RS SEd
SE24

Starter Test 3: Relay Clicks

Tast for voltage: at solenoid relay fsmirsl
oy glamer. = 12V prescnt whon
siarbar bullon & précsad?

YES

[ * Taet for wotlage o reloy. s 12Y
Lt i jumipeed? prassrr o rebey lemEnal 307

[ves ] I:HP

Tisd, ailrtiar madar for Tt fow vollage Trorn Falay. Ricpair open on FUDE
Regpian open, shors o Is [2Y presan on relay wivn Saccling Temminal 20
Uy, grounds. Boplace or Tamminal 27 when sfarier Gy glarar mlkey.
e sharkar motor. Lruthen & preciaad T
] GEaT
sET
E‘-E‘EI
RAepair spen Gn Aoplaos
EN wire botweon noky alartedr ralay.
il e
w3 -
ERIT
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Starter Test 4: Nothing Clicks

Cnock for battery volisge = slarer
FRiay Termirad BE: from stafor buton.

Eaftary wiiage prosent?

=5

Gk for ground &t
reday Tedrenal 85
Ground present?
L
| YES !
SuhsFhuic | Inegset Saartar
BT Foky of bt | Irterlock Cirouit
[o a3y of Goumect
85D Fisbay Growrsd
SELE
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Chack for baforny wvoltago from
atartar hinn [BHR wins a2
vorrecior [22). Ballery wiilage
presant with starter bution pressed®

E'm:l

Rapair wiring Cheok for bafieny woltage 1o starier

i alnler burtinn [WYBK wir af connector |22,
button o rekay. Batlary wollage present?

R
(o]
Fagtacs right han- Faapair wiring fo
dicihar swrchpear. wlarisr EBulidn.
GREE SE11




Starter Test 5: Starter Spins, But Does Not Engage

Ramove starier. Diszssemiks ova housing
assarily, Inspact tor damags o amahne
gear or ifler gear. Damage present?

wwm Sinrter cluich falure.
AR ARd armaiue. Freplaca shartar ciutch.
L 85T

Starter Test 6: Starter Stalls or Spins Too Slowly

Percrm voltAge drop fosts from batbery
pasine I starer malar famminal. Crank
anginc. Voltage grealbsr Tan 1 woit?

@ Faronm voltage drop ¥l Prariorn vollage drop basts
Esstenan hatieny postve o hatwcor bafery regaive a0
elarier Balany faminal. shariar studs or baks.
Crans srging, Vokags grealar Ten 1 wolt?
Vihaga greater than 1 woll?

YER YES | HO |

RAepair connacion Rapair or repiace Clean ground Parfrm starier motor currenl @
bchwsmsen bafiany and solenoid [conlacis). Gamctiona. drarw basd fon weinicia).
siarior,
GE4E —— Fariomn stariar maior free dene
SE D fast.

#ire bl nessulls within mnga?

s

Famove spark plugs wiila in I est mtaris mlor i
Sih gaar. FRotasc roar wihssl m.mﬂrm
Chesck lor anging, primary Fagkss of rapal staror
andior crankefsh hind i
Ums spprepiios mode BT
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STARTER ACTIVATION CIRCUITS 54
b6 ITEM A w—— ITEM B
_?I‘_TH" |£ E?HH IDEAL CLOSED
na— 1 6 w1 B CIRCUIT
| EEM ¢|ﬁ - !
8
| 0i&
. 3
10
11 12

0.1A

ITEMC

OPEN CIRCUIT

01
4 pa

Battary

Main fuae (30 A)
Ky gwitch fuse
Key switch

Run/Stop switch

L ol

11 12
;. )
L

6. Ignition relay (usaed for junction
purposes only)

7. Ignition fusa

8 Key switch relay

8. Start switch

10. Start relay
11. Salenaid
12. Starter

ITEM D

GROUND CIRCLIT

Figure 5-3. Typical Circuity. Refer to wiring diagrams for more information.,
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DIAGNOSTICS/TROUBLESHOOTING

\GENERAL

Follow the 5.3 STARTIMNG 5YSTEM DIAGMOSIS diagram o
diagness slarting system problems. The VWOLTAGE DROPS
procedurs below will halp you o kcle poor confections or
components with excezaive voliags drops.

VOLTAGE DROPS

Check the integrity of all wiring, awitches, fuses and connic-
tors bebwoen the source and destination.

The voltege drop test measures the diffierence in potenlial or
the actual voltage dropped between the source and destingtion.

1.

Sea [TEM A in Figure 5-3. Attach your red meter kead to
the most positive part of the circuit, which in his Case
would be the posilive post of the battery (1).

Zee ITEM B in Figure 5-3. Attach the black mabar laad to
the final destinalion or comganent in the circuit (solencsd
terminal from ralay).

Activate the starter and observe e meler reading. The
miater will read the voltage dropped or the difference in
pofentlal between the sourcs and destination.

A ideal circuil's vollage drop would be O volls or no wolt-
age dropped, mesning no diffierence in potantial.

Sea ITEM C in Figue 5-3. An open circuit should read

12 woliz, digplaying all the voltage dropped, and the
antire differance in polenlial deplaved on the meter.

5.5

Typically, a good circuil will drop less than 1 wolt.

If the vollage drop is greater, back track through the con-
nections until the source of the polenlial dilerence is
fouand. The benefit of doing it this way iz spesad.

8. Fsadings aren’l as sensilive o neal battery voltage.

b. Resdings show the sctual voliege dropped. not just
the prasance of vollage,

c,  This tests the system &s it is sctually being used. k
iz more accuraie and will display hard fo find poos
connechons,

d. This approach can be used on lighting circuits, igni-
ficn circuils, et Start from most posithe and go to
miaat negative (the destination or componesnt].

See ITEM D in Figurs 5-3. Tha nagativa or ground circult

can be checked a5 well.

8. Place the negative lead on the most negative part of
the circuit (or the negathve battery post). Remember,
thera is mothing more negatve than the negatie
past of the battery.

b. Place the positve kead to the ground you wish 1o
chsch.

€. Activate lha circull. This will alow you to read the
potentizl difference or voltage dropped on the nega-
tive or ground circult, This technique is very effective
jor ientifying poor grounds dwe b posndened paint,
Ewven the slightest connection may causs an ohm-
meter to give a good reading. Howaver, when suffi-
cient current Is passed through, the resistance
cauEed by the powdered paint will cause a voltags
drop or potential differencs in the ground circuit,
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STARTER SYSTEM TESTING

r— == e ——— e EEELESiil
“ON-MOTORCYCLE"TESTS [ oumase
: ' [ : b
| n 1 | |
Starter Relay Test Ignition Ciart ;
NOTE I! 1
Starter relay lest also applles to ignition and key switch I:I%@ @I:I
Y. i (28] |
1. Ses Figure 5-5. Locate starter relay The relay is |: ey Switch
attached to the relay block left of instrument consoke. i [ ]
2. To test relay, proceed to Step 3. If instaling & rew slarter ! . E@ |:||:| ol
reday, remove old relay. Install new relay Into relay block. c3
3. Ses Figure 56, Oblain a 12 volt battery and a continuily
tegter of ohinmeter.
a.  Pull reday from relay block.

b. Connect positive battery lesd to the 86 terminal.

¢, Connect negative baftery lead to the BS lerminal to
enargize ralay.

d. - Check for continuity between the 30 and B7 termi-
nals. & good relay shows continuity (continuity tester
lamp “on” or a zero ohm reading on tha chmmeter).
& malfunctioning relay will nol show confinuity and
must be replaced.

4, If starter relay i3 funclioning propery, procesd o

STARTER CURRENMT DRAW TEST.

Starter Current Draw Test

NOTES
# Engine temperalturg shoind be zisble and at room em-
peralune.

#  BGaflery shouid be fully charged.

See Figure 5-7, Check starter current draw with an induction
ammeter before disconnecting batlery. Protesd as follows:

1, Werify that transmission ig in neutral. Disconnect spark
plug wires from spark plug terminals.

2. Clamp Induction ammeter over posilive battery cable
next to starkar,

3. With ignition key ewitch O, turm engine over by pressing
starter swilch while taking a reading on the ammaeler
Disregard initial high cument reading which is normal
when enging is first turnad ovar,

g. Typical starter current draw will range bebween 140-
180 amperss.

b. If starber current draw exceads 180 amperes, then
the problem may be in the slarter or starter drive.
Ramove slarter for further tests. Sea 5.7 STARTER.

Figure 5-5. Relay Block (top view)

Figure 5-7, Starter Draw Test

5-11
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STARTER 5.7

REMOVAL

1]

1. HRamove sast. Saa 238 SEAT.

2. Remove primary cover. Seg PRIMARY COVER under
6.2 PRIMARY CHAIN.

3.  Remove sprockel cover, See 2.30 SPROCKET COVER.
NOTE

A ball hex driver may be required to gain access io e slarer
mounting boils.

4, ﬁhl;li..l.r-llalﬁ-&. Remove two startsr mounting bolis and PP s i
198 . 2. Starter
5. See Figure 5-8. Remows fastensr with washer (1) (msi-

ric). . : Figure 5-8. Starter Mounting
&, Femove protective boot.
b, Remove positive battery cable ring ferminal (2).

c. Detach solanoid wire (3]. Araz
6. Hemove starter and gasket from the gearcess cover sida.

“-I
1, Fastener with wazher (metric)

| 2. Positive battery cable ring terminal
| 3. Solenoid wire

' Figure 5-8. Starter Wires (Protective Boot Not Shown)

512 2003 Buell XB9R: Starter




TESTING ASSEMBLED STARTER

Free Running Current Draw Test

d. Plzcs starier in vise, using a clean shop towsl to prevent
scratches or athar darmages.

2. Se=a Figure 5-10. Aftach one hesvy jumper czble (6
gaLgE Tdnirmum).
g. Tothe starter mounting fange (1).
b.  To the negative {-) terminal of a fully chamed hat-

tary.

3. Connect a second heavy jumper cable (& gawge mini-
IMLET).
a. Tothe positive (+) terminal of the battery (2).

b, To an inductive ammeter (3). Continue on to the bat-
tary lerminal (4] on the starter solsnoid.

4,  Connect a smaler jumpsr cable (14 gaugs minamum).
g. Tothe positive (+) termingl of the battery (2).
b.  Tothe solencid relay terminal (5.

5. Check ammeber readng.
. Armmater should show 90 amps maximum.

b. |f reading is higher, disassemble starter for nspec-
tion, See 5.7 STARTER.

. |f starter curmant draw on vehicks was ower 200 amps
and this test was within specificalion, e may De a
problem with engine or primary drive.

Starter Solenoid

NOTE

Do not dizazsemble solenold, Before lesting, disconnect Reld
wire from modor fermingd a3 shown in Figure 5-11.

CAUTION

Esch test should be performed for only 3-5 seconds to
prevent damage to solenoid.

NOTE

The solenoid Puli-in, Hold-in, and Rsturn fests musf bs par-
formed fogether in one continuous operation, Conduct aif
fiwes fosls one after the ofher in the sequance givan without
Solenoid Pull-in Test
1. Sse Figure 511. Using a 12 volt batiery, connect three

sap=rate tast lsads as follows:

i. Solenoid housing to negative baftery post.

b. Solsnoid motor terminel to negative battery post

c. Solenoid relay terminal to positive batiery post.
2. Dbserve starter pinion.

a. |f starter pinion pulls in strongly, solenoid is working

properhy.

b, I slarter pinion does nol pull in, replace the solg-
moid.

B Bt

o B -

Mounting flange
Battery

Induction ammetar
Battery terminal
Retay terminal

Figure 5-10. Free Running Current Draw Test

Relay terminal
II
-
|
|
c - + |
Battery

Figure 5-11. Pull-in Test
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Solenoid Hold-in Test

1. Sees Figure 5-12. With test leads still connecied In the
manner specified in the previows SOLENOID PULL-IN
TEST, disconnect solencld motor terminalbattery
negative test lead (B) at negative battery post only;
reconnect loose end of this test lead to positive bat-
tery post Instead.

2. Obssrve startar pinion,

a. It starfer pinion remaings in pull-in position, solenoid
i5 Working properm

fr. If starter pinion doss mol remain in pull-in position,
replace the solendokd,

Solenold Return Test

1. Ses Figure 5-13, With test leads still connecled in the
manner specified at the end of the previous SOLENOID
HOLD-IM TEST, disconnect solencid relay terminal/
positive battery post test lead (C) at elther and.

2. Dbserva starles pindan.
a. I slarter pindon returns to is onginad position, sole-
meoid is working progary.
b. If starter pinion does not return to its original posi- |
tion, replace the solanod, |

Flgure 5-13. Return Test
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DISASSEMBLY, INSPECTION AND
REPAIR

1. See Figure 5-14. Lift rubber boot (1). Remove fiedd wire

V't with washer (2} (metric) to detach field wire (3).

2 See Figure 5-15. Remove both thru-bolts (1, 3).
Remove both end cover sorews with O-rings (2) and end
cover (4],

4, See Figure 5-16. Use a wire hook fo pull upward on
brush springs (3). and (il brushes out of holder (2).
Remove brugsh holder.

5. Check brush length. Replace all four brushes i length of
any one brush is less than 0.433 in. (11.0 mmj},

NOTE
Brizhes not available separately Purchase a new fald frame
(1) and brush holder (2) to replace brizshes.

B. PRamove armature (4) and fisk frame (1)

7. Place ammature in lathe or truing stand and check com-
rriutator runowl and diameter.

g Commatatons with mors than 0016 in. (0406 mim)
of runout showld be repleced or machined on a
ladh,

b. Replsce commutators when diameler i3 less than
1.141 i, {28.981 mm}

c.  Check armature bearings, Replace if necessary.

Do not use sandpaper or amery cloth to remove burrs on
commutator. Otherwlze, sbrasive grit may remain on
commutalor segments; this could lead to excessive
brush wear. Use only the recommended crocus cloth.

NOTE
Spo Figure 5-17. If an undercuthing maching i3 not availaiie,
underculting can be done satiskactonly using a thin hacksaw
blade. Affer undercutting, lghtly sand the commutaior wilh
crocus choth to remove any Durrs.

8. Check depth of mica on commuitator. If undercul is less
than 0.00% in. (0.203 mem), use an underculling machine
to undercut the mics to 1532 in. (0,794 mm) desp. The
slols should then be cleansd to remove any difl or cop-
per dust.

1. Rubber boaot
2. Field wire nut with washer (metric)
3. Field wira

Figure 5-14. Field Wire

Lowear thru-bolt
Screw with O-ring (2)
Upper thru-bolt

End cover

Bwp

Figure 5-15. Removing the Thru-Bolts

Field frame
Brush holder
Brush spring (4}
Armature
Solenoid housing

1.
2,
: 3
4.
5

Figure 5-16. Starter Components
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Starting groove in mica
with 3 cornerad file

Undercutting mica with
piece of hacksaw blade |
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10

11.

Sea Figure 5-18. Check for SHORTED ARMATURE wilh
& qrowier.

a,
b

Place armature on growler (1)
Hold a hin slesl strip (2) (hacksaw bliade) against
armatura cora and sknwdy burn armature.

& shorted armature will cause the steel strip to
vibrate and be allracied to the core. Replace
shorbed arrnatures.

See Flgure 5-18. Check for a GROUNDED ARMATURE
with an ohmmeler or continuity testar.

)
b.
.

Touch one probe to any commutator segment (1).
Tousch the other probe to the armature core (2).

There should be mo continuity (infinite ohms). |
there is continuity, then the amalture is grounded.
Replace grounded armaiures.

See Figure 5-20. Check for JPEM ARMATLURE with an
ohmrmebar ar ¢ontinuity tester.

a.

Check for continuity between all commuiator seg-
manls (1),

There should be confinuity (0 ohms) at &l test
poinis. Mo continuily at amy fest point indicales
armalure 15 open and must be replaced.

Figure 5-18. Shorted Armature Test Using Growler

Figure 519, Grounded Armature Test

BO1Ea

Flgure 5-20. Open Armature Test
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12. See Flgure 5-21. Check for GROUNDED FIELD COIL
with an abrmmeber or conlinuily lesber,

135

14,

15.

16.

a.

b
\
c.

Touch one proba o the frams (1).

Touch the other probe to each of the brushss (2)
aftached to the field coll,

There showdd be no continuity (infinifle ohms). i
there = any continuity at either brush, then the fisld
coilis) are grounded and the field frame muesi ba
e P,

Sea Figure 5-22. Chack for OPEMN FIELD COILS with an
ohmmeter ar continuity teater.

a2
b,

Touch one probe to the field wire (1),
Touch the olher probe o each of the brushes
shached to the field coil{s) [(2).

Theare should be continusty (0 ohms). i there is no
cominuity -al either brugh, then the field coll(s) are
opan and thg fisld frame must be replaced.

Bee Figure 5-23. Test BREUSH HOLDER IMSLULATION
with an ochmmetar or comtinuity testar.

A,
b

Touch one probe to holder plate (1).

Touch the other probe o esch of the positive (insu-
lated} brush holders (2.

There shoukd be no continuity (nfinite ohms),
there is continuity gt eithar brush holdar, replacs the
brush holder assaemihy,

Se=s Figure 5-24. Remowe two drive houging mounting
screws (B). Remove dive housing [5) from solemdid
hiapsing.

Remows drive (1), idler gear (2], idler gear bearing (3],
andg C-rimg (4) from deive housing (O-ring i ocated in
drive housing groove).

518 2003 Busll XBR: Starter
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ASSEMBLY

1. See Figure 5-24. Clean, ngpect and |ubricate drive
assemibly components. Lubricate parts with high tsmper-
v ature grease, such as LUBRIPLATE 110,

2. Soe Figure 5-27. When installing drive assembly compao-
nents, open end of iler bearing cage (15) faces owand
sohenoid,

3. When inslaling drive housing (10) to solendid housing

(11}, use new O-ring (18}, Be sure to inatall return spring
{17} and ball (18).

4, Lubricate armatere bearings (B) wilh high tempersture
gresss, such as LUBRIPLATE 110. Install armature {E)
and fiekd frame (7) to solenoid housing (11).

5. Install brushes and brush holder (4).

€. Install O-rings (23). Aftach end cover (3] with end cover
screws andu4O-rings (2).

7. Install thre-bolts (1),

B, Aftach field wire [22) to solenoid Rouging (11) with field
wire nui and washer (24) (metric). Replaca rubbar boot.

INSTALLATION
1. Install starter and starter gaskest from the gearcase cover
gide.

2. See Figure 5-25. Connect wiring to starer.
A, Connect solenosd wire (3).

b. Alach postive battery ceble ring terminal (2) o stud
with fastener and washer,

. Install ot and washer (1) (metric). Tighten nut 1o 80-
85 in-Mhe (7-10 Mm).
d. Replace protective book.
3. See Figure 5-28. Install both starter mounting bolls and
warshers, Thghten fo 13-20 fi-lbs (18-27 Nm).
4. Install sprocket cover. See 2.30 SPROCKET COVER.

Install primary cover. See PRIMARY COVER under 6.2
PRIMARY CHAIM.

AAWARNING

After installing seat, pull upward on front of seat to be
gure it is locked in position. It seat |a loose, it could shift
during vehicle operation and startle the rider, causing
loes of control which could result in death or serlous
injury.

&, Instzll seat. Sees 2.38 SEAT.

1. Drive 4, O-Aing
2. ldler gear 5. Drive housing
3. Idler gear bearing 6. Screws

Figure 5-24. Stm'ter Drive Assembly

ATAF

|

- 3
1. Fastener with washer (metric)

2. Positive batbery cable ring terminal
3. Solenold wire

Figure 5-25. Starter Wirea (Protective Boot Not Shown)

1. Mounting bolts and washers
2. Starter

Figure 526, Starter Mounting
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; umnmm'

Thru-bolt (2) 20
End cover screw 21. Mounting bolt (2)
and O-ring (2) 23. Field wire

=3

24

Figure 5-27. Starter Assembly
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STARTER SOLENOID

\GENERAL

CALUTION

See Figure 5-28. Do not tighten nut (7) without removing
items (1) through (5). Movemeant will cause damege to the
contact.

The starter solenoid iz & swiich that is designed o opsn and
close the starling circuil alecromagnalically. The Swilch con-
gizie of contects and & winding around a hollow cylinder con-

taining a movabla plungsr.

DISASSEMBLY

1. See Figure 5-28, Remove sorews (1) and olip (2],
2. Remowve cover (3) and gasket (4). Discard gasket.
3. Remowve plungsr (5} from solenocid housing (6).

ASSEMBLY
1. Ser Figura 3-28. Replacse wire connechion hardware as
NECEEEEMY.

2. Install plunger (5] in solenocid housing (6]-

Irstall new gasket (4) onto cover (3).

4. Position cover with gasket onto solenocdd housing. Install
clip (2) and screws (1).

=

SMmm e

o115 8aNx ) 1
. _-*_gﬁ%\ S
i | R
*\.‘l’*:'-r» Y _:-'
R o |
: g AR 2
= ot
ﬁ:‘_‘\.ﬁ [ = 1\‘ I“q, 3
5 4
.?;.-H.
oy T
""-. "
-]
Screw (3)
Clip
Cover
Gasket
Plunger
Solenold housing
Mut

Figure 5-28. Starter Solenoid
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SPECIFICATIONS

6.1

NOTE
W wear limits gre given 85 8 guidaline for moaswing
components thal arg pol new. For measurement spacifica-
flons mof given under SERVICE WEAR LIMITS, sep NEW
COMPONENTS.

Table 6-1. Primary Drive (Engine-to-transmission)

ITEM

HEW COMPOMENTS I SERVICE WEAR LIMITS

Engine sprocket — number of teath

Clutch sprocket — numbear of lasth

-

Retio®

34 MiA
-

57 | NiA

1.60:1 ’ NiA

Table 6-2. Final Drive (Transmission-to-rear Wheel)

ITEM

Transmission sprocket — number of teeth

Rear whesl sprockst — numiber of teeth

Secondary drive belt — numbsr of testh
Ratio

NEW COMPONENTS | SERVICE WEAR LIMITS
A . Ingpect at 15,000 mi
72 Inspect al 15,000 mi
155 | Roplace at 15,000 mi
2.40:1 Z N/A

Table 6-3. Transmission

—

HEW COMPOMENTS SERVICE WEAR LIMITS

: ITEM
; Primary drive [ transmisaion lubricant capacity {-H.Fl.pf'l;};l;.il'l'l-i'.“ﬂfp':l 32 fl. oz. (946 mi) | MAA i
| Gwverall gear ratios™ e i _ !
| Firstgeer (low) 12.74 WA
: Second gear B.TT7 BA
Third e 6.79 . MiA
| Fourth gear 560 P&
Fifth gear {high) 4.74 A

" internal gear ratios indicate number of mainshall revslutions required to drive output sprocket one revolution.

** Owarall gear ralios indicate number of engine revolutions required o drive rear wieel one resalution.
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PRIMARY CHAIN 6.2

EENEHAL Since the primary chain runs in lubricant, tile service will be
e 3 required other than checking Iu!:lri::ant leval and chain ten-
FE: i J ! i walon com-  2on- i, through hard usage, the primary chain does become

opening babween the primary drive and transmess worn, il must be replaced. Remove and install the chain fol-

partments allows the sams lubricant supply to lubricate mov- .
ing perts in both & lowing the procedurs under 8.4 PRIMARY DRIVE/CLUTCH.

e e ]
|
- _(13)
(12,
Pt _{ x

|
I
]
¢
&)
| 1. (Gasket, primary cover 4.  Lewver, engine 17. Balt

2. Shifter bushing 10. Serew, engine lever 18. Shifter lever
3. Primary cowver 11. Pad, rubber shift lever 18, Qil s=al, zhifier shaft
4. Gaskst, clutch cover 12. Linkage sssembly, shifter 20. Screw, sams (14)
5.  Cowver, clutch 13. Bol, shifter inkage sssembly 21. Adjuster assembly
6. Screw, sems (5) 14. Bolt, flange head 22, Mut, chain adjustment
7. Gasket, inspection cover 15. Sleave, shiftbrake lever 23. O-ring
& Cover, inspection 16. Bearing, padal (2) 24. Drain plug

Flgure 6-1. Primary Cover, Primary Chain Adjuster and Shifter Assambly
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REMOVAL

Primary Cover

1. Hemove seat See 2.38 SEAT.

AAWARNING

To protect agalnst shock and sccidental start-up of wehi-
cle, disconnect the negative battery cable before pro-
ceeding. Inadequete safety precautions could result in
death or serious injury.

2. Disconnect negative battery cable from battery.
3. Remowe chin fairing. See 2.33 CHIN FAIRING.

Shifter linkage

Primary cover

Clutch inspection cover
Draln plug

Chain adjuster screw
Locknut

o U o L R =
r ¢ T ® i =

Figure 8-2. Removing Primary Cover

4. See Figure 5-2. Place & drain pan under the sngine/pri-
mary ared. Remows drain plug (4) and drain lubricant
from primary drive.

5. FRemove shifter lever assermbly and rubber washer. Do
not acratch primary cover.
NOTE
It s recommendad that the shifter shaft seal be replacad
whansver the primary cover is removed.

6. Add freeplay to clutch ceble. See ADJUSTMENT under
1.8 CLUTGH.

7. See Flgure B8-2. Loosen locknat (6). Turn chain adjuster
screw |5) counterclockwise to remove tension on prifmany
chain.

B. Remove three TORX screws with washars and dulch
inspection cover.

4.  See Figure 6-2. Ramaove clutch inspection cover (3).

G- 2003 Buell XBER; DriveTransmission
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10. See Figurs 6-3. Remove lhe ouler ramg and hook (1]
from the ceble end (3} and coupling (2). Remove cabls
end from shot in coupling. See 6.3 CLUTCH RELEASE
MECHANIS

11. Femove screws which sscure primary cover. Remove
cover and gerskel,

12. [iscard gasket.

13. Remowve and discard shifler lewer oil seal,

14, Clean all pars in a non-wolatile cleaning solution or sol-
went.

AAWARNING

Low pressure compressed eir cen blow debris into your
face and eyes. Always wear eye protection or a face shileld
when using pressurized air. Feilure to take sdequate
safety precautions could result in death or serious Injury.

15. Blow parie dry with low pressure compressed air.

Qufer ramp and hook
Coupling
Cable end

N Ll

Figure 6-3, Clutch Release Mechanism

——



Primary Chain Adjuster Inspection &
Replacement

NOTE
RWWMMMHHEMMMWW
measured for wear every 10,000 riles (18,000 k).

NOTE
Seg Fgure §-5. When measuning the shoe for wear il i mec-
gssary o measure v e fop surace of the shoe fo the
battom of the chain groove. IF the measurement in any one of
the four locations exceeds the listed specificalions, the shoe
ahowld be replaced.

®—

1. 5hoe, chain adjuster |
2. Chaln limiting screw {
3. Chain adjusting nut |

Figure &-4. Primary Chain Adjuster

See Figure &-4. Remove chain adjusiing nut from the
chain lirniting Screa

Tum the chain limiting screw clockwise until it can ba
removed from the Inside of the primary cover along with
the chain adjuster shos.

Laluese i

Figure &-5. Measuring Chaln Adjuster Shoe

3. See Figure 8-, Thread chain imiting screw (2], counter-

clockwise, down through the bottom of the oulsr primary
cower, on the insida, until il bollarms out.

Install the chain adjusting nut (3} but do not lock down.

5. Install primary cover. See Primary Cover in 8.2 PRI-
MARY CHAIR.
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INSTALLATION

Primary Cover

1. Remove forgign malerial Trom magnetic drain plug.
Inatall plug and tighten to 14-30 ft-lbs (18-54 Nm).

2. Wipe gasket surface clean. Instal new gaskel on pri-
MErY COVET.

3. Inatell primary cover and gaskst onto left crankcass half
LI mounting bolts,

L —

Figure 6-6. Primary Cowver Tightening Saquence

4. Ses Figure &-6. Tighten bolis to 80-110 in-lbs (9-12.4
MM in sequence shown.

5. See Figure 51, Install new shifier lever ol seal.

Wb

Cable end

Coupling

Outer ramp and hook
" Lockplate

Zpring

;o e

Figura 8-7. Clutch Releass Mechanism

6. Ses Figurs &-7. Fit coupling (2} over cable end (1) with
rounded side inboand and the ramp connecior bation out-
board. With retaining ring side of ramp assambly facing
inward, place ook of ramp (3) arcund coupling button
and rotate sssembly counterclockwise untd tang on inner
ramp fits in slof of primary cover.

7. Thread nut on sdjustment screw until slot of screw is
scocessible with 8 screwdriver. Fit nut hex into recess of
outer ramp and turn adjesimant screw counlenclockwise

8.  Adjust cluich. 5ee ADJUSTMENT under 1.8 CLUTCH,
B-8 2003 Buell XBIR: Drive/Transmission

9. Adjust primary chain tension. Ses 6.2 PRIMARY CHAIN.

1. Fill trensmizsion to proper level with freah lubricani. Sea
PRIMARY DRIVE! TRANSMISSION FLUID under sec-
tion 1.5 ENGIME LUBRICATIOM 5YSTEM.

Primary cowvear

Lewver, engine

Engine lever pinch screw
Clutch Ingpection cover

.:"'E'-"I"‘-“.—l

Flgure &-8. Inatalling Frimary Cover

11. Se= Figure &-8. Install cluich imspection cower (4) with
rew gaskel and three TORX scrows wilh washoss
Tighten screws in & crosswise patterm o 84-108 in-lbs
(9.5-12.2 Nm).

12, Install rubber washer and shifier lever assemibly (2},

13. Tightan engine lever pinch ecrew (3} to 12-14 ft-lbe 16.3-
19.0 Nm)

14. Inatzll left footpeq support bracke:. See 2,29 FOOTREG,
HEEL GIUARD AMD MOUMNT.

15, Install chin falring. See 2.33 CHIN FAIRING.

Always connect pogithve battery cable first. if the pogitive
cable should confact ground with the negative cable
Installed, the resulting sparks may cause & battery explo-
sion which could result in death or serious injury.

i6. Conmect negative battery cable to battery terminal.
Tighten fastensr to 60-36 in=lbs (6.8-10.9 Nm).

AAwaRNING

Pull up on seat to verify that it is properly secured, front
and rear. & loose seat may shift during vehlcle operation
and startle the rider, possibly causing loss of wehicle
control resulting In death or serdous Injury.

17, Install seal, See 2,38 SEAT,



CLUTCH RELEASE MECHANISM

6.3

DISASSEMBLY

NOTE
For clulch acdjustment procedure, See 1.8 CLUTCH.

1. Remove seat. Ses 238 SEAT.

AAWARNING

To protect against shock and accidental start-up of vehi-
cle, disconnect the negative battery ceble before pro-
ceeding. Inadequate safety precautions could result in
death or serdus injury.

2. Disconnect negative ballery cable.

Slide rubber boot on clulch cable adjuster upward To
expose adjuster mechanism. Loosen Jam nut from
adjuster. Turn adjusier to shorten cable housing until
thers is a large amount of freeplay at clutch hand lever.
See 1.8 CLUTCH.

4. Ses Figura 6-9. Remove three TORX screws with wash-
ers and chutch inspeclion Cover.

5, Shde spring (4) with allached screw lockplate (3) from
flats of adjusting screw.

B10ETwE

TORYX screw with washers (3)
Clutch inspection cover
Cluteh cover gasket

Spring

Lockplate

Mut

LU

6. Turn adjusting acrew clockwise o release ramp and cou-
pling mechanism (7). As the adjusting screw is furned,
ramp assembly moves konward. Unscrew nut (B) from
end of adjusling screw.

7. Remove hook of ramp from cable end coupling (10}
Remove cable &nd from elot in coupling

8. Remove and discard retainang ring from ramp assemibly
to separate inner and outer halves. Remove three balls
trom ramp sockBts.

CLEANING AND INSPECTION

1. Thoroughly clean all parts In cleaning sohvent.

2. Ses Figure 6-9. Inspect three balls of release mecha-
niam and ball socket surfaces of inner and outer ramps
for waar, pitting, surface breakdown and other damage.
Replecs parts a5 NeCeSSAry.

5. Check hub fit of Inner and cuter ramps. Replace rampa i
excessively worn.

4. Check clutch cabée for frayed or wom ends, Replace
cabka il darmaged or worn.

5. Change or add transmisgsion fluid f necessary. See 1.8
CLUTCH.

|

7. Ramp assembly

B. Adjusting screw assembly
8. Primary cover

10, Coupling

11. Draln plug and o-ring

Flgure 6-8. Clutch Release Mechanism
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ASSEMBLY

1.

a,

BAWARNING

Sea Figure 6-10. Assemble inmer and outer ramps.
. Apply mullipurpose grease to balls and mmps.
B  Insert balls in sockets of outer ramp.

. Install imner raamp on hub of outer mmp with tang
180" from hook of owter ramp.

d.  Install new relaining ring in groove of owter ramp
haub.

i3 Fagure 6-11. Insiall mmp assamibly

a. Fit coupling over cable end wilh rounded side
intoard, the mmp connector button cutbosrd.

b.  With retaining ring side of ramp assembly facing
inward, place hook of remp srownd coupling button.

£ Hotale assembly counterclockwise untl tang on
inner rampits in slof of primany cover,

Secure assambly in place.
8. Thread mut on sdjusting screw wnlil shol of screw is
accessble with a screwdriver.

b.  Tum adjusting screw coumlerclockwiss unlil resis-
tance is felt

c. Adus! clulch release machanism. See 6.3 CLUTCH
RELEASE MECHAMISM.

d.  Fil nut hex into recess of cwter amp.

g. Install clutch adjesting lockplabe and spring.

Imstall clutch inspection cover and new gasked with threo
TORX screws with washers, Tighten in a crosswise pat-
tern to 84-108 in-lbe (9.5-12.2 Nm).

Adjust cluich cable. Se= 1.8 CLUTCH.

Always connect positive battery cable first. if the posithee
cable should contact ground with the negative cable
Installed, the resulting sperks may cause a battery explo-
gion which could result in death or serious injury.

6.

T.

Connegt negalive battery cable to baftery terminal.
Tighten fastener to B0-96 In-lba (6.8-10,9 Mm).

Install seal. See 238 SEAT.
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Duter ramp
Balls (3)

Tang

Inner ramp
Rataining ring
Hook

Flgure 8-10. Inner and Quter Ramp

Owter ramp
Adjusting scraw
Coupling

Cable end

Lockplate

Slot In primary cover

Figure &11. Nut and Quter Ramp



PRIMARY DRIVE/CLUTCH

6.4

GENERAL

The purpose of the clutch is W smoothly disengage and
engage the engine from the rear whesl for slarting, siopping
and shifling goars.

See Figure 6-12. The clulch is a wet, multiple-disc clutch with
ateel plates and fiper (friction) plates stacked afternately In
fhe clutch shell. The pack congists of sewen fiber plates,
seven steel plates, one namow fiber plate, one damper spring
and one damper spring Seat. The fiber plates (clutch driving
plates) are keyed to the clutch shell, which is driven by the
engine through the primary chain. The steel plates {cluich
driven plates) are keyed to the clulch hul, which drives the
rear wheel through the lransmission and secondary drive
belt.

When the clutch is engaged (clutch lever released), the dia-
phragm spring applies strong inward lofce against the pres-
sure plate. The pressure plate then presses the clutch plates
together, allowing no slippege between the plates and caus-

ing the plates to tum as & single unit. The result iz that the
rotational force of the chutch shell is fully transmitted Hirougn
the “locked” clutch plates o the clutch hub. As long as the
Iransmission is sat in a forward gear, power from the engine
will be transmilted to the rear wheel,

When the clutch s disengaged (clulch kever pulled to lefl han-
diebar grip), the pressure plale & pulled outward (by chutch
cable action) againsl the diaphragm spring, thereby com-
pressing the diaphragm spring. With the pressure plate
retracted, sirong inward force no longer agueszes the clutch
plales together. The fiber plates ars now fres: bo rotate &t a dif-
lerent relative spead than that of the steel and spring plates
{Le. — Slippage between the clutch plates occurs). The result
i that the rolational force of the clutch shell is no longer fully
transmitted through the “unlocked” chutch plates fo the clutch
hub. The engine is free to rotate at a ditferent speed than the
rear wheol,

Table 6-6. Troubleshooting
SYMPTOM CAUSE (CHECK IN FOLLOWING ORDER) REMEDY
Clutch slips. Incorrect clutch release sdjiustment, Check and adjust clulch release mechanism,
Yo clutch plates. Check sarvice wear limits. Replace plates.
Clutch drags. Incommect cluich release adjustment, Check and adjust clulch release mechanism,
Worn clulch release ramps or balls. | Replace relexse rampa andor balks,
Warped clutch slegd plates. Replace clutch stesal plabes,

Overfiled priman:

Blade wormn o damaged clulch gear splines.

Feplacs clutch gear or hub as requingd,
Dirain lubricant to comect lewsl,
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6-10

Spring
Lockplate
Mut

Outer ramp

Coupling

" Ball {3)

Inner Farmp
Retaining ring
Retaining ring

. Spring seat

- Diaphragm spring
. Retaining ring

. Aelease plate

. Retaining ring

. Bearing

16. Adjusting screw

17. Pressure plate

18. Friction plate, paper (T}
19. Steal plate (7)

20. Friction plate, narmow
21. Spring, damper

22 Seat, damper spring
23. Mainshaft nut

24. Washer

25. Clutch hub

SBENE

(S 1I- T

Thrust washer, inner .
Inner race, needle bearing
Meedie bearing

Clutch shell and sprocket
Thrust washer, outer

2003 Buell XBSR:

Figure 6-12. Clutch Assembly
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REMOVAL/DISASSEMBLY

Clutch Pack
!

AAWARNING

To protect agalnst shock and sccidental start-up of vehi-
cle, disconnect the negative batbery cable before pro-
cegding. Inadequsete safety precautions could result in
death or serious injury.

1. Remove primary cover. Sea 6.2 PRIMARY CHAIM.

AAWARNING

Do not attempt to disassemble the clutch without
SPRING COMPRESSING TOOL (Part Mo. HD-38515-A),
CLUTCH SPRING FORCING SCREW (Part Mo. HD-38515-
1) and proper eye protection. Otherwize, the highly
compressed diaphragm spring could fly out with great
tforce which could result In desth or serlous injury.

Toaol handle

Eridge

Diaphragm spring

Cluteh spring forcing screw
Bearing

Washer

|

Figure 6-13. Compressing Clutch Dlagram Spring

2. See Figure 8-13, Atfach tools to compress clutch dia-

phragm spring.

a, Theead the CLUTCH SPRING FORCING SCREW
{Part Mo, HD-38515-91) onto the clulch adpesting
BOITW,

b, Place the bridge of SPRING COMPRESSING TOOL
{Part Mo, HD-38515-A) against diaphragm spring,

L Install Desaring and washer.

d. Thresd the tool handle onto end of forcing screwe.

CAUTION

See Figure B-14, Tumn compressing tool handle only the
amount required to release spring seat and remove snap
ring. Excesslve compreasion of diaphragm spring could
damage cluteh pressure plate.
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Tool handle
Washer

Baaring

EBridge

Forcing screw
Diaphragm spring
Snap ring
Pressure plate
Spring seat

Flgure 6-14. Prezsure Plate Assembly

ol Rl R

3. See Figure 6-14. Remowve pressure plete ssasmbly.

8. Place a wrench on the cluich spring forcing screw
flats fo prevent the forcing screw from turning.

b. Trn compressing tool handle clockwise wntdl ool
relleves pressure on retaining ring and spring seat.
Remove =nd discard retzining ring.

¢. Unssat spring ssat from the groowe in culch huk
prangs.

d. Remowve pressure plate assembly.

4. See Figure 6-12. Remove the chnch peck from the hob!
shell assembly. The pack consists of seven fiber plaies,
geen stesl plates, one narmow fiber plate, one damper
spring and onsa damper spring seat.
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CALUTION |
AAWARNING Ses Figure 8-12. Mainshaft nut has left-hand threads. To |
prevent demage, turn nut clockwize to loosen and

To protect againat shock and accidental start-up of vehi-  rgmove from malnghaft.
cle, disconnect the negative battery cable before pro-

ceeding. Inadequate safety precautions could result in

death or serlous Injury. hneTs

1. Remove negalive battery cable from batiery.
2. Remove primary cover. See 6.2 PRIMARY CHAIM.

Figure §15. Sprocket Locking Link Tool

{Part Ho. HD-38362) 1. Mainghaft nut
2. Washar
3,  Loosen engine sprockst 3. Clutch hub |
B See Figure 615, Install SPROCEET LOCEING = =
LIMK (Part Mo. HD-38362). Figura 8=17. Malnghaft Nut and Washer
b Femave the angine sprockel nul. 5. See Figure 6-17. Remove mainshaft nut and washer.
c.  Loossn bul go not remove engine sprockat. I necas- 6. Remove Ihe clutch assembly, primary chain and engine
gary, use the slotted portion of TWO CLAW PULLER sprockst 28 8 Uit
(Part Mo, HD-97292-61) and two bolts io loosen the

7. Ingpect primary chain and sprocketz for damage or
pReEsshae wear.

8. Inzpect stator and rofor. Ses 7.7 ALTERMATOR.
2.  Replace damaged parts as necessany:

engine sprocket.

== ]

Retaining ring

Bearing and release plate
Retaining ring

Ad|usting screw

| pwp

Figure 6-16. Adjusting Screw Assembly

4. See Figurs B-16. Remove adjusting screw assembly.
8. Remove large retaining ring.

b. Remove adjusing screw sssembly from pressure
pliate,
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| 1. Recess In pressure plate
| 2. Tab on release plate

| 3. Adjusting screw assembly ,

Figure 6-18. Allgning Tabs

5. Inslall adusting screw assembly into pressure plate.

g. See Figure B6-15. Align two tabs on perimeter of
release plate with comesponding recessss in pres-
sure plats.

b. See Figws &-16. Securs [he adjusiing screw
asspmbly with large refaining ring.

G. Aftach tools to compraes clutch diaphragm speing. See

Step 2 of CLUTCH PACK under 6.4 PRIMARY DRIVES

CLUTCH.

7. Remove pressurs plale assemily,

CAUTIOM

The clutch hub and clutch shell are no longer pressed
together. There are no retaining rings securing the clutch
hub to the clufch shell. Dnce the pressure plate assem-
bly has been removed the clutch hub will slide out of the
clutch shell.

8. Remove cluich pack cormponents. See Steps 34 of
CLUTCH PACK under 6.4 PRIMARY DRNWEAGLUTCH.

W e

Tool handle

Washar

Bearing

Bridge

Forcing screw
Diaphragm spring
Snap ring
Pressure plate
Spring seat

Figure 819, Pressure Plate Aszembly

See Figure 6-19. Disassemble pressurs plale.

d.

Place a wrench on the clutch spring forcing screw
flats to prevent the forcing screw from turmang.

Turm the compressing tool handle counterclockwise
umifil the handle apine off.

Remowa washer, baearing s bridge.

Remove clulch spring forcing screw from chutch
adjusting screw.

Femove spring seal and diaphragm spring from
presaurs plate.
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Retaining ring
Spring seat
Diaphragm Spring
Retaining ring
Relegse plate
Retalnlng ring
Bearing

Adjusting screw

R N

11. Remowve cluich hub from clulch shell bor mspection.
NOTE

Ses Figure 6-21. The ciuich shell incorporsiles & Compansal-

iy &oving sef and new style nesdls bearing.

Pressure plate

_ﬁgum 6-20. Adjusting Screw Assambiy

10. S=e Figurs 6-20. Remove and disassemble adjusting

SCAeW Assembhy,

a. Ramove large retsining ring.

b. Remove adjusling screw assembly from pressure
plate.

c. |f mecessary, disssasmble adjusting screw asscm-
bly. Remowe and discard small retaining ring (8} and
then saparate the adjusting scréw (8] from the bear-
ing (7] and release plate (5). Remove bearing {7)
from release plats (5).

6-14 2003 Buell XB9R: Driva/Transmission

Flgure 6-21. Compensating Epﬂ;g Set



CLEANING AND INSPECTION

Low pressure compréssed alr can blow debris Into your
tace and eyes. Always wear eye protectlon or a face shield
when using pressurized air. Failure to take adequate
gafety precautions could result In death or serigus injury.

1:

Wash all parts, except fiber (friction) plates and bearing,
in cheaning solvent. Blow dry with compressed air. Exam-
ing the clutch components as follows:

g Check all culch plates for wear and discaloration.

b. Inspect each stesl (drive) plate for groowes.

c. Place sach stesl plate on a fist suface. Using a
fealar gauge, check for flatness in several places.
Replate any plates thal are damaged or are warped
maore than 0,00 in. (0.152 mm).

Inspect the demper spring for cracks of distortion. Insiall

a mew spring il either condition exists.

i

Figure 8-22, Measuring Friction Plates

3. See Figure 6-22. Check liber plates for thickness.

a. Wipe the lubricant from the eight fiber plales (7 reg-
utar and 1 narrow) and stack them on top of sach
other.

b Measwre the thickness of the eight stacked fiber
plates with & dial caliper or micromeler. The mini-
mum thickneas must be 0LBE1 In, [16.768 mm].

o If the thickness is less than specified, discard the
fiber plates and steel plates. Install a new set of both
friction and steal platas,

s L B o=k
- i )

Primary chaln aprocket
Starter ring gear

Slots on clutch hub
Slots on clutch shell

Flgure 6-23. Chacking Clutch Shell

See Flgure §-23. Inspact primary chain sprocket and the
starter ring gear on the dutch shell. i silher sprocket or
ring gear are badly worn or damaged, replace the cluich
ghall.

Inspact skols that mate with the clutch plales on Doth
ciutch shell and hub. If slols are worn or damaged,
replace shell andlor hub.
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Flgure 6-24. New Needle Bearing in Clutch Shell

6. Sesa Figure 8-24, Inspect clutch shell needle bearing for

smoothneas. Rotate the clutch shell while holding the Flgure 5-25. Clutch Hub Bearing Race
clulch hub, If Bearing i rowgh or binds, i@ must be ] 5T
replaced. See Replacing Clutch Shell Bearing. 7. See Figure 6-25. Ingpect chutch shell bearing inner racs

on he back side of the clutch hub for pitting and wear. |
the inmer race shows any of these signs he Complete
huly assembly must be replaced.
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Replacing Clutch Shell Bearing

Remowval

yThe XB9R clutch shell usea a caged needle bearing that cor-

responds ko an inner race Installed on the cluich hub.

[ 1. Removal end of bearing tool
| 2. Instaliation end of bearing tool
3. Bearing guide, installer

' Figure 6-26. Clutch Shell Bearing Remover/instalier
B-45826

Figure B-27. Removing Clutch Shell Needle Bearing

See Figure §-27. Place cutch shell on support blocks
with sprocket side facing wp.
NOTE

The CLUTCH SHELL BEARNG BEMOVERINSTALLER
{Barf No. B-45325) is clegrly marked for remonval and instala-
tion PLUTDOERES,

2. Ses Figure 6-27. Insert removal end of tool into bearing
assembly and remowve bearing from clufch shedl,

3. Conlinue with CLEAMING AND INSPECTION.

Installation
=2 i
L2

1. Place needle bearing on tool in this lecation
2, Bearing gulde

Flgure 6-28. Bearing Installer

1. See Figure 5-28. Aamove bearing guide from and of
CLUTCH SHELL BEARIMG REMOVERAMSTALLER
[Part No. B-45326).

Place new nesdle bearing anto Installer end of tool and
neart the bearing guide o prevant the besring from tall-
] off during Installation and to align bearing with clutch
shedl.

P

Heedle bearing

' Figure 6-29. Installing Clutch Shell Nesdle Bearing
Clutch Shell Bearing Removerinstaller B-45926

3. See Figure §-28. Place chech shell on support Dlocxs
with aprockst side facing up.

4. Press bearng e clutch shell until 1000 bottoms on the
shell. This will be the comrect installed height.
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ASSEMBLY

Clutch Pack

!
1. Submerge and soak all friction and stesl plaies in

SPORT-TRAMS FLLAD kor at hesast five minutes.

b 0 05w

Glutch hub

Heedle bearing
Clutch shell

Thrust wagher, outer

R

Figure 8-30. Clutch Hub and Shell Assembly

1. See Figure 6-30, Assemble clutch hub and shell by slid-
ing inboard end of clutch hub into shell bearing by hamd,
Mo lools ane requined for this operation.

B e

Figure 8-31. Friction Plates

2. Sew Figure 8-31. Install the namow friction plate on the

clutch hub engaging tebe on plate with slots in clulch
shall.

6-18 2003 Buell XBIR: Drive/Transmisslon

Damper spring
Clutch hub

Steel plate

Marrow friction plate
Damper spring saat
Clutch shell

Figure 6-32. Clutch Pack Stack-Up (Cut-Away View)

See Figurs 8-32, Inslall damper spring seat (3) on chutch
hwib 30 that it seats inboard of namow friction plate (4).
Install damper apring (1) on clutch hub with the concawe
side up (Eacing opposile damper spring seat).

Instzall & stesl plate and then a friction plate on the clulch
b, Install six rernaining $ets in the same manner, alter-
nating betaeen steel plates and friction plates.



1. Dlaphragm spring (pressure plate below)
2. Prongs on clutch hub

3. Retaining ring

4. Adjusting screw assambly

5, Spring seat

Flgure 6-33. Spring Seat Installation

6. Place pressure plate, diaphregm spring, adjusliog screw
aasembly with new refaining ring and sprng seat onto
cluich pack.

a,  Hes Flgure 6-33. Align sguare opsanings of prissuns
plate and deaphragm spring so that the assembly
can be installed over prongs on chelch hiuk.

b. Position spring seat with i3 larger outer diameter
side toward disphragm spring.

CAUTION

See Figure 8-14. Turn compressing tool handle only the
amount required fo install spring %eal and snap ring.
Excessive compression of dlaphragm spring could darm-
age clutch pressure plate.

Diaphragm spring
Snap ring
Pressure plate
Spring seat

0 = 3 e LS R =
%.I

Flgure 6-34. Pressure Plate Assembly

c. See Flgure &-34. Install compressing tool onto
clutch hub agsinst diaphragm spring.

d. Place a wrench on e dutch spring forcing screw
fiats to prevent the forcing screw from turning.

g. Turn compressing ol handie clockwise until dis-
phragm spring compresses just enowgh to instl
new retaining ring ile e groove In cluich hub
proags

f.  With retgining ring fully seated in grooe of clulch
hub, carefully loosen and remove compression tool.

NOTE
When the compresaing fool is removed, the digphragm sgrng
will mowve owdward fovcing e Soring seal up into the inside of
the retaiming ring. The spring seat provides an operating sur
face for the diaphragm spring al e same Fme préventing the
rendaiThieg FNg from coming out during operation.
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INSTALLATION

NOTE
If ciutch pack replacement was the only senice work per-
formed, start with Siep 5.

1. Torgue wrench

2. Engine sprochet
3. Sprocket locking link (Part No. HD-38362)

Figura 6-36. Sprockest Locking Link

3. Sses Figurs 6-35. Install the engine sprocksal nul.

Flgure 6-35. Ad|usting Screw Assembly Aligning Tabs . a.  Inslal SPROCKET LOCKING LINK (Part No. HD-
38362).
1. Zee Figure &-35. Remove adjusting screw sssembly in B Apply bwo of three drops of LOCTITE 262 (red) onio
order to install mainshall not and washer, threads of sprockst shaft.
2. Install the engine sprocket, clutch assembly and primary c. Install engine sprockal nul Tighten o 190-210 fi-bs
chaim as & unit into primary chaincass. ' (257 .6-2B4.7 Nm].
MOTE

Prior fo installing engine sprocksd nul and e ciulch hub ok,
the fveads on e sprockef shaft, sprocker nut, mainashaft
and clutch hub nut must be thoroughly clearmsd bo rermome any
oif that mighf corfaminglte and inferfere with the lockimg

agent.
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Zee Flgure 6-37. Washer must be installed with the word
“out” facing the malnzhaft nut or transmission may e
‘damaged.

1. Mainshaft nut
| 2 ‘Washer
3. Clutch hub

Flgure 6-37. Mainshaft Mut and Washer

4. S Figure §-37. Install mainshaft nut and washer.
a. Apply two or three drops of LOCTITE 282 (red) onto
threads on and of manshaf.
b. Place washer on mainshaft with the word “oul” tac-
ing away from clubch b,
g Install nut (left-hand thresds). Tighten to 70-80 ft-
Ibe (84 8-108.5 Nm).
5. Femove SPROCKET LOCKING LINK,

1. Adjusting screw assembly
2. Retalning ring

Flgure §-38, Clutch Ad]uat.lng Screw Assembly and
Retaining Ring

B. Install adpusting screw assembly Into pressure plate.

a. Ses Figure 8-38, Align hwo tabs on perimeter of
release plate with cormesponding recessss in poes-
sura plata,

b, Secure the adjusting screw sssembly with new
retaining ring.

7. Inmslall primary cower. See 6.2 PRIMARY CHAIM.
8. Add SPORT-TRANS FLUID. Ses 1.8 CLUTCH.

AAWARNING

Always connect positive battery cable first. If the positive
cable should contact ground with the negative cable
Ingtalled, the resulting sparks may cause a battery sxplo-
sion which could result In death or serlous injury.

9. Connect negative battery cable fo baltery terminal.
Tighten fastener o 50-98 In-1bs (5.8-10.9 Nm).

AAWARNING

Pull up on seat to verity that it is properly secured, front
and rear. & loose seat may shift during vehlcle operation
gnd startle the rider, possibly causing loss of wehicle
control resulting In death or sericus injury.

10, Inslall seat, See 2.38 SEAT.
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TRANSMISSION

GENERAL

See Figure -39, The XBOR transmission is a five-speed con-
stant-mesh type housed in an exienslon of the crankcase,

2nd Gear

6.5
S p———— e e =
I8 T
15t Gear
ard Gear
Sth Gear
Mzainshaft
\
' =
=
=
Shec
=
Y !|E 5
J-'"r — =
3 32
Courttershaft
. — Sliding member . _ Power flow I
SRS

Figure 6-39. Transmission Power Flow

2003 Buall XB9R: Drive/Tranamission

6-23




CASE DISASSEMBLY FOR TRANSMISSION REMOVAL 6.6

GENERAL

The resar compartment of the ket and rAght crankcase hahes
form the fransmission cass. Servicing of transmission com-
ponents requires removing the engine and disassembling
{splitling) the crankcass.

RIGHT CRANKCASE REMOVAL

1. Hemove transmission sprocket Ses 614 TRAMSMIS-
S5I0M SPROCKET.

2. FRemove engine from chassis. See 3.4 STRIPPING
MOTORCYCLE FOR ENGIMNE SERVICE.

3.  Support engine using ENGINE SUPPORT STAND (Part
Mo, HOD-42310HD-43646 or HD-43882).

Disassambledop and. See 3.6 CYLINDER HEAD.

Disassemble gearcase, See 316 GEARCASE COVER
AMD CAM GEARS.

Ao primary cover. Saes 8.2 PRIMARY CHAIM.

Remowve clulch assembly, primary chain and enging
sprockset. Sae 6.4 PRIMARY DRIVE/CLUTCH.

1. TORX screw
2. Retention collar
3. Shifter lever assembly

Flgure 8-30, Countershaft Retainer

8. Zee Flgure 6-40. Place ransmission in 151 gear. Remdove
countershaft TORX screw (1) and retention codlsr (2).

6-24 2003 Buell XBAR: DriveiTransmizsion

9.

Flgure G-41. Shifter Drum Meutral Detent

See Figure 6-241. Place transmission In neutral, Remaove
nautral switch to ensure shifter drom detent is visible
indicating Fansmission s in comect beation,



— )

Figure B-342, Removing Shifter Shaft Assembly

10. See Figure 6-43, Remave shifter shaft assemibly,

| 1. Shifter shaft
2. Ratchet arms

3. Return spring

Figure 6-43. Bhifter Shaft Assembly

11. Ses Figurs 6-42. Depress raichet arms in order D Cear
te shifter drum and remove shiller shaft assembly from
left crankcase malf.

12, Bermove starter. Ses 5.7 STARTER.

Figure 5-44. Rear laolator Assambly

13. See Figure 6-44. Remove rear isolalor assembly by
remving the forward two fasteners first and then the two
rear fasteners {re-install with new fastenars).

Flgure 6-45. Scribed Line on Shifter Drum at 12 o’clock

{Tranamiasion in Neutral)

14. See Figure B-45, Scribe a line on the end of the shifter
drum at the 12 o'clock position for aler reference.

Figure 6-46. Scribed Line on Shifter Drum at 6 O'clock
(Transmisslon In 4th Gear)

15. Ses Figure 6-46. Place franamission in 4th gear. The
scribed line should now be at the & o clock pogition.

NOTE
Trarsmission can be easily shiffed by rolating the mainshaft
and shifter drurm at the same fime by hand.
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Lrbirtnste
it
i !
One Behind Shifter Machanism
o
Ik_-_.-f' — Indicates Bolt Pattern Locatlon (14 fasteners) :
|
. : |
Flgure 6-47. Crankcase Fasteners
16. Sea Figure 6-47. Aemove crankcase bolt set (14 fasten- NOTE
ers). Flywihesl assembly siides ouf of the left main besring by

hand. No tools are required for this operafion.

IEinge 6-43. Separating Crankcase Halves

E=-49, Removi hywhge Cage It
17. See Flgure 6-48. Separate crankcasze halves. - = ng F g -

16. See Flgure G-49. Remove the thywheel assembly trom
l=ft crankcase half.
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TRANSMISSION DISASSEMBLY

6.7

TRANSMISSION REMOVAL FROM
LEFT CRANKCASE

NOTE
See Figure §-52. Shifter design aliows for one common part
number for all three shiffer ks, As the ransmission rUns,
gach shifter fork develops 8 cortain weer patlem with its mat-
ing parts. For this reason, it i important that each shifler fork
b reinustatied in itz onginal locafion.

i
I
1. Slots for removing the shifter fork shafts

Figure 8-50, Removing Shifter Fork Shafts

1. Sese Figure 6-50, Remaove shifter fork shafts.

NOTE
Carsfully lap on afternate sides of the shall Using the pro-
viped 2iohs.

Figure B-51, Tranamizsion Assembly

See Figure B-51, Aemove shifter drurn and shifter forks.
3.  Remove mainshaft 2nd gear from mainsharft,

Countershaft

Figure §-52. Shifter Forks, Drum and Shafis
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B Gl

| 1. Spring, detent 13. Shifter lever aggembly

' 2. Detent spring sleave assembly 14. Lever, engine
3. Screw, detent assembily 15. Bolt, &ngine lever
4. Shaft, shifter forks (2) 16. Bearing, shift lever assembly (2)
5.. Fork assembily, shifter (1st-2nd) 17. Shift lever

| B, Shifter cam assembly 18. Bolt, linkage assembly

| 7. Retalning ring 19. Slesve, shiftbrake lever

| 8. Fork assembly, shifter (3rd-5th) 20. Bolt, shift lever

| 8, Fork agsembly, shifter (4th) 21. Pad, rubber, shift lever

I 10, Pin, shifter stop 22. Linkage assembly, shifter
11. Spring, shifter return 23. Bolt, linkage assembly

12. Spring, extension

Figure 6-53. Shifter Mechanizm
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Arbor preas

Transmission remover (Part Mo, B-43885-1)
Crankcase

Trangmizglon agsambly

Parallel Supports

R

Figure 6-54. Remaoving Transmission Assembly from Left
Casze Half

AAWARMNING

Always wear proper eye protection when installing re-
taining rings. Use the correct retalning ring pliers. Verify
that the tips of the pliers are not damaged or excessively
worn. Slippage may propsl the ring with encugh force to
CHUSE 8y8 injury.
4. Ses Figure B-54. Remove lefl crankcase half and frans-
mission assembly (4) from engine stand.
a. Plecs crankcase half (3) and transmission assemibly
{4} on arbor press (1) and support transmisson
assembly on parallel supports (5).
b. Press transmission assembly using TRANSMIS-
SI0M REMOVER (2) (Parl Mo, B-43895-1) 1o
ramaove transmigsion assembly from crankeass Ball

. Aemove crankcase from press.
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MAINSHAFT/COUNTERSHAFT

RIRA s

NOTE
& Az the fransmizsion nng, each pant develops & cerfain
patiern and & kind of “sef” with ils mabing pearts, For M
this reason, if i3 imporiant that sach component ba rein-
stated In Its original Incation and kacing it oniging! orec-
fiarn.

& Sss Figue 6-55. As eech compaonent is removsd, placs
i an 8 clean sirtace in fhe et onder of reviiowval

C O

|l e T N

Figure 6-55. Transmission Paris ldentification

1. Bearing (lnner) T. Reteining ring

2.  Fifth gear mainshaft B. Quad seal

3. Bearing (Outer) 8. Spacer

4, Ol seal 10. Qil seal

5. Right crankcase half 11. Bearing (closed end) shifter drum
6. Ball bearing 12. Bearing (closed end) countershaft

Figure 6-58. Transmission Assembly-Right Crankcase Half
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-

Retaining ring

Bearing

Laft crankcase half
Malnshaft

Spacer

Bearing (4)

Fourth gear mainshaft
Thruat washer (&)

. Retaining ring (7}

10. Firat gear mainshaft

11. Third gear mainshaft

12. Second gear mainshaft
13. Spacer

i 14. Fouwrth gear countershaft
| 15. First gear countershaft

| 16. Countershaft

! 17. Third gear countershaft

| 18. Second gear countershaft
| 18. Fifth gear countershaft

@

_ i:en. Bearing

| 21. Retaining ring
| 23. Screw

Figura 8-57. Trangmizsion Assembly-Left Crankcase Half
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MAINSHAFT DISASSEMBLY

NOTE

L] G[H?E!‘ the fransassion assembly as been IJ‘-"E'E-".'!Ed ou
of the left crankcasse half the mainshaf! and countershall
aszamblies can be senviced separafely

& Al thrust washerz are omne comman part numbar. Thera
i% g ST Aequined with s fransmissiom,

Awarnne

Always wear proper eye protectlon when removing re-
taining rings. Use the correct retaining ring pllers. Verlty
that the tips of the pliers are not damaged or excessively
worn. Slippage could propel the ring with enough force
to cause death or serious injury.

| I Left Crankcase |
| |
(13)
,x”’x"%
."..--.-.
WML UV EE L : ' 2B
<\ ) ot . A
i I| -\..\_\\l_____-" . '-. |
I, || | | .'.I -\.\1 .'.I
G () GO () (8) (D) @ &
I'Jg-"l xl_.l.l 'x!_u.-"l I‘\._.—-" R _— o R
1. Spacer 6. Mainshaft 15t 11. Thrust washer
2, Bpint bearing 7. Retalning ring 12. Retaining ring
3. Mginshaft 4th B. Thrust washer 13. Malnzhaft
4. Thrust wagher 8. Split bearing
5. Retaining ring 10. Mainshaft 3rd

Figure 8-58. Transmission Mainshaft Assembly Once Removed from Left Crankcase/Dizassembly

1. See Figure 6-58. Remowe spacer (1), mainshaft 4th gear
(3}, split bearng (2) and thrust washer (4) from the
threaded end of the mainshaft

2. On the malnshaft, between mainshaft 15t gear (&) and

maingheft 3rd gear (10), uss AETAINING RIMNG PLIERS

{Part Mo, J-B586) o expand relaining ring (7) and move

mext o mainshaft 1at gear along with thrust washsr (8).

&,  Move malnshatt 3rd gear (10) 8= far as possible
toward mainshaft 15t gear ().

b Expand refaining ring (12) at opposite side of main
shaft 3rd gear (10) and shde off and of mamshal
witi threst washer (11),

c. Remove meinshaft 3rd gear {10) and its split bear-

- Inig ().

Shide thrust washear (B) off and ol mainshall,

4. Expand refaining rimg (7], which iz next to mainghsaft 1st
gear (&), and slide off end of shafl

Rermove mainshalt 150 gear (8).
Expand retaining ring (5} and ramove.

fa

L
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Cleaning And Inspection

AWARNING

Never use compresasd air to “epin-dry” bearings. Spin-
ning bearings with compressed air can also cause a
bearing to fly apart, which could result in death or seri-

OUS injury.

1. Clean sll parts (except bearinga) in cleaning solwant and
blow dry with compressed air.

2. GCheck gear testh for damage. If gears are pitled, scored,
roumded, cracked or chipped, they should be replaced.

3. Imapect the engagimg doge on the gears. Rsplace the
gears if dogs ame rounded, cracked, ballared, chipped or
dirmpled,

7 Discard all retaimdng rings that were rermoss.



COUNTERSHAFT DISASSEMBLY

NOTE

& Once the fransmission assemibly ias been pressed oul
of the lsf crankcase half the mainshaft and counfershaft
azsemblise can be sarviced Separately

Always wear proper eye protectlon when removing re-
talning rings. Use the corréct retalning ring pliers. Varify
that the tips of the pliers are not damaged or exceasively
worn, Slippage could propel the ring with enough force
to cause death or serlous injury.

® AN thrus! washers are one common parl mamber. There
iz no shimming required with this frensmission.
e Left Grankcase
Y
(18)
i
\ 3 N
) & . - L T
)\ e AN &G =0 VA S @ ) €2 G
WRERDECTON) =] B 00EOB0D 60
/ # xl"x_.f"' / £ 1‘@\_,; S NG | e bt
i ! ||I / { ' | ] | ! | II
| { i .'I i | .I_.l"' { | ! | \
0 i i r) o | | | | | i
- _.-ﬂ'“«.ll G & = = oy T i e, I.-'J_"\. .-"L"-.
'M.a-:'l I'xq_--’ I'ME.-"I I'J_i 'MI I:.E_--"I (E-"' 'kh__ﬁ_.Jl IJ_#_.-'I r;_a'_." 'x! ?.-" I:..I_.I.-" EI "--E.--II ‘w.:l..-'l
1. Spacer 7. Thrust washer 13. Countershaft 15t
2. Countershaft 4th 8. Relaining ring 14. Thrust washer
3. Retaining ring 9. Countershaft 3rd 15. Retaining ring |
| 4. Countershaft 5th 10. Retalning ring 16. Countershaft |
| 5 Countershaft 2nd 11. Thrust washar
6. Split bearing 12. Split bearing |

Figure §-59. Transmission Countershaft Assembly Once Removed from Left Crankcase/Disassembly

1. Sese Figure 6-59, Remove spacer (1) and countershaft
4th gear (2] from the end of the of the countarshaft with
intarnal threads,

Cleaning And Inspection

A WARNING

2 Using RETAINING RING PLIERS (Part No. J-5586).
remove and discard retalning ring (3) next lo counter- Nt air 1o “spi * haarings. Spin-
shalt Sth gear (4). ; compressed "'“_ ¥
Sliche tershaft Sth (4), and terghaftt 2nd (5) PRGNS W campm—— ot & Se—
g Slide countersha . 8nd countershaft 2n . ;
; which Id result
off end of cehafl bearing to fly apart, could result in death or $erl-
ous Injury.
b. Femove solit bearing (B) thal was under cownter-
ghaft 2nd gear (5) and thrust washer (7). 1. Clean all parts (except bearinga) in cleaning sobvent and
c. Remove retaining ring (8) on the countershaft and blow dry with compresssd ir.
glide countershafi 3rd gear (9) off free end of coun- )
barehaft. 2. Check gear teeth for damage. If gears are pitted, scored,
3. Expand retaining ring (10) located next to countershaf rounded, cracked or chipped, they should be replaced.
15t gear (11). Remove refaining ring (10) and thrusl 5 jngpact the engaging dogs on the gesrs. Replace the
wagher (11). gears it dogs are rounded. cracked, battered, chipped or
a. Shde countershaft 1et gear (13) off end of shaft. dimpiled.
i i 12).
b Remove spiit bearing (12) 4. Discard all retaining fings that were remaoved.
4.  Aemove thrust wesher (14). Expand remaining retaining

ring (15) and slide off countershaft.
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TRANSMISSION ASSEMBLY

6.8

MAIJNSHAFT ASSEMBLY

AWARNING

Always wear proper eye protection when removing re-
faining rings. Use the correct retaining ring pliers. Verlfy
that the tips of the pliers are not damaged or excessivaly
worn. Slippage could propel the ring with enough force
1o cause death or serious injury.

CAUTION

Dwring sssembly, the split bearings and the Internal
bores of the gears must be lubriceted with SPORT-
TRANS FLUID prior to aszembly. Leaving these parts dry
could accalerate wear at start-up.

{. Ses Figure 6-61. Ingtall new retaining ring (1) onlo main-
shafl in the first ring groows from the threaded end of the
mainzhatt.

ma

Slide mainsheft 1st gear (2), identified by two gromees in
Qear teath, onto mainshaft with the fork groowve facing
mainghaft 4th gear (10]),

NOTE
Sor Figure §-50. The shithng fork groows on mainshaft 1at
gear has bean mads 0020 wider than exisiing mainshalt first
gear (Fart Mo 35762-884) fo accommodale the new siple
shifting fork and has & new part number,

3. Soe Figure 6-61. Install new refaining ring (3).
a.  Imatall thrust washer (4) onbo mainshaft
b. Install split bearing (3} onto meinshatt.

€. Install mainshall 3rd gear (8) onto shaft over bearing
{5). 3rd gear is insialled with ghifting lugs &way from

arar

Figure 6-50. Mew Mainshaft 1st Gear
with ldentification Grooves

Install thrust washer (7) and new refaining ring (8) net
fo mainshaft rd gear (6).

Ingtall thrust washar (9) on threaded end of mainshaft
niext to retaining rng (1).

Install split bearing (10) onfo mainshaft mext to st
wikshar (9).

Iresfall msxinshaft 4th gear (11), which can be identified by
the twio redial grooves on one side, onto mainshall ower
split bearing (10} and against threst washer (3).

Inatall specer (12) onbo end of mainshaill,

13t gear malnshatt.
S Left Crankcage
.-"- 4,
| 3 1
— ‘
IFﬁglﬂ"g'ﬂ |[ @ﬁl? "I sae— f— (] EE; Ex”rﬂﬁ' ':j']".ll ﬂ";:'l 'iﬂl
1 X I ] | |
WA T ) R J—EE*L VIV RIHECLY ‘
..I_. I' t‘\.."_\-.\_ --..__- | ', 1 Y _II
II."I. I|I m"'-\._ I.'I I II'.I
i o, e Rt o S _:"_"._ ra e - - "-.I I.-" =
5 %_J L.-?_. i "\-E-"'I -\_E_--'I ‘_4 J ."‘-E.-I I'x_? .-__I 1 1... | ? 111 | 1_9__,-' |\J ?}__
1. Retaining ring G, Mainshafl 3rd 11. Mainshaft dth
2.  Mainshaft 1st 7. Thrust washer 12, Spacer
3. Retaining ring 8. Retaining ring 13. Malnshaft
4, Thrust washer 8. Thrust washer
5. Split bearing 10. Split bearing

Flgure 8-81. Transmission Mainshaft Assembly/Resssembly
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COUNTERSHAFT ASSEMBLY

BAWARNING

‘Always wear 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 excessively
wom. Slippage could propel the ring with enough force
to cause death or serious Injury.

CAUTION

During assembly, the split bearings and the Internal
bores of the gears must be lubricated with SPORT-
TRAMS FLUID prior to assembly. Leaving theae parts dry
could accelerate waar at start-up.

1. Ses Figure 6-82. Ingtall new retaining ring {1} and thrust
washer (2) onfo countershaft in he second ring groove
frarn the end with intemal threads.

4, Install thrust washer [5) and new retaining ring (8) next
o countershaft 151 gear (3.

5. Install couniershatt 3rd gear (7] on counbershalt with fork
groove facing away from countershaft 1st gear (3).

6. Install new retaining ring (8) on countershaft. Position
new retalining ring in the second ring groove from the
end. Install thrust washer (9) naxt fo refaining fng (B).
Install aplit bearing (10) in $eat next to washer (3.

5. Install countsrshal 2nd gear {11) with the lecking dogs
facing countershaft 3rd gear (7).

6. Install countershaft Sth gear (12) on countershaft.
7. Install pew retaining ring (13) on cowntershaft.

8. Locate countershaft 4th gear (14). Thiz flat, shoulder
less gear is splined and has a single radial groove at one
gide. Poaition gear nexl 1o retalning ring (8} on counler-
shaft. Place beveled spacer (15) over end of shaft with
beweled side away from countershaft 4th gear (14).

NOTE

At this poirt both mainshart and counterstall sub-assemblies
are ready to be pressed inlo the Ieff crankcass half.

2. Install splil bearing (4) onto countershafl.

3, Locate countershaft 15t gear (3), dentified by one radial
groove al one side. and slide gear onto shaft. Position
oear over baearing (4],

b e

O ﬂa’mﬁ

A A y 't :
3 (2) (1) ( ’A (8) E;l

Retaining ring

Thrust washer B. Retaining ring

(g I@@%@m %n

7. Countershaft 3rd

Left Crankcass

( '15"1

()

.l'
Ky

.[|-

(3) (&) (5)(&)! 1{1) f

O, ©

LR

13. Retaining ring
14. Countershaft 4th

.1

2

3. Countershaft 151
4. Splh bearing

5. Thrust washer

8. Retalning ring

9, Thrust washer
10. Split bearlng
11.

12, Countershaft Sth

Countershaft 2nd

15. Beveled spacer
16. Countershaft

Figure 8-82. Transmission Countershaft Assembly/Reassembly
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MAIN DRIVE GEAR

REMOVAL

1. Split crankcases in hall, See 6.6 CASE DISASSEMBLY
FOR TRANSMISSION REMOVAL.

2. Remove transmigsion as an assembly. See 8.7 TRANS-
MISSION DISASSEMBLY .

1 Dtk |

6.9

Thrust washer

1.  Mgain drive gear
2. Meedle bearing (2)
3. 5Seal

Flgure -3, Maln Drive Gear Assembly

3. Sea Figure 6-63. From insids case tap out seal at end of
malnshaft Sth gear. Discard seal,

Figure 6-64. Bearing Remover Cross Plate Mounting
(Part No. B-45847)

4, Seo Figure 564, Place cross plaie on crankcase as
L
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1.
2
3.
4, Driver
5.
B.

Mut

Flgure 8-85. Remaving Main Drive Gaar

5. Sees F'H_:|ure- B-85. Assembls MAIN DRIVE GEAR
REMOVER AND INSTALLER {Part No. HD-35316A) with
CROSS PLATE (Part No. B-45847).

E:. Insert bolt (2) through cross plate (1) and Sth gear (3).

CAUTION

When removing the main drive gear, the gear |z pressed
outl agalnst the resistance of the bearing inner race.
Without any support st the inner rece, the bearing ls
destroyed, Whenever the main drive gear is removed the
main drive gear bearing will also have to be replaced,

7. At outside of case, plece driver (4) and thrust washer (5)
over end of boll (2). install and Bghben nut (8) until Sth
gear (3 s fres.

i



DISASSEMBLY INSTALLATION

Dirive oul needie bearings from ngide bore of main drive 1. Replace main drive gear bearing.

gear. Do nol reuse bearngs after remanal,
! I TN S e poic ot

ASSEMBLY e

1. See Figure 6-66. Use INNER/OUTER MAIN DRIVE
GEAR MEEDLE BEARING INSTALLATION TOOL (Parl
Mo. HD-37842-4) for assembly. Select which end of tool
o use,

a, The end stamped 0.080 in, (2032 mm] s frdriving
the bearing into the inner and.

b The end stamped 0.315 in. (B.001 mm} is kr he
outer vl Deanng.

Thrust washer 4, Maln drive gear |
|

1.
2. Bolt 5. Washer
| 3. Installer cup 6. Nut |

Figure 6-87. Main Drive Gear Installation

2. Sea Figure 6-67. Use MAIN DRIVE GEAR REMOVER

AMD INSTALLER (Fart Ma. HD-35316-4) for assembly.

a.  Take bolt {(2) and place washer (5) followed by main
drive gesar (4) over end of bolt.

b, From inside of case inserl bolt and main drive gear
throwgh inner race of ball bearing.

c.  Insert thresded end of bolt (2] through ingtaller cup
{3} and thrust washear (1).

d. Thread nut {8) onlo end of bokt (2). Tighten nul (G)

1. Ram on Bnd_-l:rl' ?ﬂ:!! { wnlil shoulder on gear (4) bolems against inner race
2. Needle bearing installation tool [ of bearing.

o 3. Main drive gear |

Figure 6-66. Needle Bearing Installation Tool

2. Assemble parts, The installstion tool will automatically
bodtam on the gear when lhe comrect depth is reachgd,

8. Place main drive gear on 8 press.

b Press in the cuter bearing 1o a depth of 0.315-0.285
in. (B.001-7.233 mm].

c.  Press in the inner bearing to a depth of 0.080 in.
(2,032 mm).
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3. Ges Figure 6-68. Tap in mew seal (3) &t thresded and of
Sth gear to a depth of 0L0&0-0.030 in_ (1.524-0.762 mm).

4.  Ses Figure &-69. Flece new guaed ring over threaded end
of fifth gear, and position next to the gear taper, Install I:/_N'
spacer over threaded end of fifth gear with chamferad EJ'
end foward quad ring. 3lide spacer up against bearing. f ’ r

rived BRERE ?’ff"l.f

e
L

h MGty

5. Inztall large ssal.
a.  Coal lips of seal with SPORT-TRAMS FLUID.

b. Position seal owver spacer with lips of seal toward
casa.

t. LUse MAIN DRIVE GEAR SEAL INSTALLER (Part
Mo. HD-41498) to gently tap seal into bore of case
urilil the oulside of seal i flush with outer edge of

{
bare. el I'II
\3) |/
e ®
It iz scceptable fo recess seal fo about 0.030 In, (0.782 mm)
Below outer adge of bors. Seal will be controlled by fool 1. - Sl e, e
2. Meedie bearing (2)
3. Saal
Flgure 6-68. Main Drive Gaar Assembly
e el — S

1_?_;— —_

(1)
1. 'Bearing (Inner) 7. Retaining ring
2. Fifth gear mainshaft & Qusad s=al
3. Bearing (outer) 9. Spacer
4. Ol saal 10. @il seal
5. Right crankcase halt 11. Bushing, shifter drum
& Ball bearing 12. Bearing {closed end), countershaft

Figure 6-68. Tranemission Assambly Right Crenkcase Half
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TRANSMISSION RIGHT CASE BEARINGS

REMOVAL

NOTE

Ses Flgure 6-69. Refer to Transnmission azsembly right crank-

case half, for iocation of femes discussed on this page.

1. FRemove fransmission assembly. Ses 6.7 TRANSMIZ-
SION DISASSEMBLY.

2. See Figurs 5-89. Remove main drive Sth gear. Lise MAIN
DAIVE GEAR REMOVER AMD INSTALLER (Part Mo.
HD-35316A). See 6.9 MAIN DRIVE GEAR.

3. At outside of case remove seal mext to S5th gear bearing
retainer. Remaove retalning ring.

4. From inside transmission case drive bearings (Sth gear,
countarshalt of shifter shaft) out of bores. Carefully tap
bearings free by working around bDearing diameter to
k=ap beanng from skewing.

INSTALLATION

Mainshaft 5th Gear Ball Bearing

1. Bee Figurs 6-70. Locate MAIN DRIVE GEAR REMOVER
AMD INSTALLER (Part No. HD-35316-A). Place cross-
plate pins in appropriale hobes In transmission casa,

2. SBee Flgure 671, Insert bolt (2) through cross plate (1)
new bearing (3), driver (4) and thrust bearing (5). Thread
nut (6) on end of Dolt. Tighten nut carefully untl bearing
is started in bore aguarely. Tightan nut {8) until bearing is
seated against shoulder in bore.

3. At oulside of case install beveled retalning ring in groowve
inside bearing bore with beveled side facing outside of
case.

4. Lubricate bearing with SPORT-TRANS FLUID.

Countershaft Needle Bearing

1. Find a suitable bearing driver 1-14 in. [31.75 mm} in
diameter.

2. Ses Figure 6-89. From the outside of the case pkace the
needie bearing open end firsl next 1o the bearing bora.
Hold the driver sgquarely against the closed end of the
bearing and tap the bearing into place. The bearing is
properly positioned when it 15 driven inward flush oF
0,030 In. (0.762 mm} below the oulside surface of the
CaEs.

3. Lubricate bearing with SPORT-TRAMNS FLUID.

Shifter Drum Bushing

4. See Figure 669, The shifier drum bushing (11) is &
press fit in the right crankcase hall, Inspect the bushing
against the corresponding -end of the shifter drum for
proper fit and wear.

5. If bushing iz to be replaced, use a BUSHING AND
BEARING PULLER (Part No. HD-95760-69A) with a 1/2
in. collet (Part Mo, HD-35785-69A) fo remove bushing
from right crankcase half,

6.10

6 To Install new bushing, use SNAP-ON BUSHING
DRIVER SET (Part No. A-157C) with a 1/2 inch adapter
{Part Mo, A157-8).

7. Lubricate bushing with SPORT-TRANS FLUID.

Figure 6-70. Bearing Remover Cross Plats Mounting
{Part No. B-45847)

0 PG

i “n

AR REFPPREEEE ST S EEFPIER PR,
‘I!F "Far I‘m:_:r.

1. Cross Plate 4, Driver
2. Bolt 5. Thrust bearing
3. Bearlng 6. Mut

Figure 6-71. Installing Mainshatt Ball Bearing
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‘ EACA Awil

Retalning ring
Bearing
Left crankcesa half
Malnshalt
Spacer
Bearing (4)
Fourth gear malnshaft
Thrust washer (&)
Retalning rimg (7)
10. First gear mainshaft
11. Third gear mainshaft v,
12. Second gear malnshaft W
13. Spacer
14. Fourth gear countershaft
15. First gear countershaft
16. Countershaft
17. Third gear countershaft
18. Second gear countershaft
19. Fifth gear countershaft
20. Bearing
21. Retalning ring
22, Countershaft retainer
23. Screw

WENAhEp

Figure -T2, Transmission Assembly Left Crankcase Half
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TRANSMISSION LEFT CASE BEARINGS

REMOVAL

NOTE

Zpe Figure 5-72. Refor to Transmission assembly left crank-
case hal, for locetion of fems discussed on this page.

Mainshaft and Countershaft Bearings

1. Split crankcases in hall. Ses 5.6 CASE DISASSEMBLY
FOR TRAMSMISSION REMOWAL.

2. Remowve shifter forks and drum. See 8.8 TRAMSMIS-
SIOM ASSEMBLY under 6.7 TRAMSMISSION DISAS-
SEMBLY .

3. Remove countershaft and mainshaft, See 6.7 TRANS-
MISSION DISASSEMEBLY.

4,  Inspect the mainshaft and countershafl ball bearings for
pitting, scoring, discoloralion of other damage.

5. See Figure B73. If bearing replacement is reduined,
remove retaining rings (1, 2} using snag ring plers (Snap
-On Part Mo. PR-36). Press out bearings (3, 4) from the
inside of the crankcase.

Shift Drum Bushing

Inspect lhe shifter doum bughing for pitting, scoring, discolor-
ation or excesaive wear If bushing requires replacemesnt
press bushing oul of crankcase from either side.

INSTALLATION

Mainshaft and Countershafi Bearings

1. Place crankcase on press with ingide surace of crank-
case dowrward.

2. Lay bearing squarely ower bore with printed side of bear-
ing upward. Place a pressing tool (slightly smaller than
outside diameder of bearing) against ocuter race. Press
bearing into bore until bearing bottorns against shoulder.

“ 3. Inskal new retaining ring with bevaled side lacing awsay
from bearing.

Shift Drum Bushing

1, Place crankcass on press with oulside surace of crank-
case downward.

2. See Figure 6-T4. Lay bushing squarely over bore. Using
a pressing tool larger than diameler of bushing, press
bushing into bore wnlil bushing contacts shoulder in left
crankcasa hall, It using a pressing toal larger than diam-
eter ol bushing, the preasing fool will bottom against
crankcase when bushing is flush with lop surfacs.

i 3w

1. Retaining ring 3. Bearlng, malnshaft

4. Bearing, countershaft

2. Retaining ring

Figure &-T3. Ball Baaring Assembly

LS
Presa bushing fto
: contact shoulder In
fﬁf crankcase half
[Sode o owmts
Iﬁl' -.\Eu- e
Shift drum ||
bushing -__ ?
T— 1
e Qutside

Figure B-T4, Shift Drum Bushing Assembly

2003 Buell XB9A: Drive/Transmlzslon  &-41




TRANSMISSION INSTALLATION

6.12

INSTALLATION

NOTE

After re-instaling the transmission assembly, verily fhal alf

parts have been propedly ingfalled. See Figune 572,
6.9 MAIM DRIVE GEAR

6.8 THANSMISSION ASSEMBLY

6.11 TRANSMISSION LEFT CASE BEARINGS
6.10 TRANSMISSION RIGHT CASE BEARINGS

Arbor press
Guide tool (Part No. B-43985-4)

1
| &.
[ 3. Transmisslon assembly
| 4. Transmission Removerinstaller fixiure

; ' {Part No. B-43985-2)

Fl:gun;. &-75. Tranemission Assembly in Fixture

1. See Figure 6-75. Place transmission sssembly onlo

TRANSMISSION REMOVERANSTALLER FIXTURE
{Part No. B-43885-2) on arbor press.

2. Install COUNTERSHAFT GLIDE ADAFTER
[Part No. B-433585-4).
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Arbor press
Transmission Installer (Part No. B-430985-3)

Tranemission assembly
Left case halt

Flgure &-76. |I-";E'|.E|HI'Ig Tranemission in Left Case Half

Sea Figure 8-76, Place left caze half over transmission
assembly and install TRANSMISSION INSTALLER

[Part No. B-43385-3) info crankcase.

SZee Figure &-Tt. Press crankcass onfo tansmission
assambly o undil it Bottormns ot

Aemowve COUNTERSHAFT GUIDE ADAFTER

[Pari No. B-43885-4),

Remove ransmission assembly and left crankcase half
froem fixture.

Fe-install fransmission assembhly and left crankcase half
n engine stand.

Install rmainshall 2nd gear with shifier fork groove
tcewards mainsheft 3rd gear.

Install shifter forks, shafts and shifter drem

Sen 6.8 TRANSMISSION ASSEMEBLY.



SHIFTER FORKS AND DRUM
ASSEMBLY

NOTES
Ses Figure 8-77. Shifter fork design afiows for ang com-
morn part mamiber for all three shiffer forks. Az the trans-
mission runs, sach shifter fork develops a cerfain wedr
attern with s mating parts, For this reazan, it is impor-
tant that each shifter fork be reinsialed in s original
location.

Abwegys lubricate the shaft bore in esch shifting fork with
Sport Transmission Lube bafore assemibiy

Mainshaft

Countershaft

Flgure 6-77. Shifter Forks, Drum and Shafts

—=
'

Place the 4th gear shifter fork on the approprizts main-
shaft sikding gear.

Ineshaall Feiz shifler drurn inlo e el caese hall wilh the pre-
vipusly scribed line at the & o'clock position, This will
place the shifter drum in the 4th gear position.

See Figura G-TH. Place the 3rd and 5th gear shifter fork
an the approprigte meinshaft sliding gear and instzll the
shifter fork shaft through the beo inslalied shifler forks
and into the left case half.

Install the 15l and 2nd gesr shifler [ork on the approgri-
ate countershaft sliding gear and instell the remaining
shilber bork shall through e ks instaled shiter fork and
into the laft case half.

Figure 8-T8, Installing Shift Fork Shafts

NOTE

Sas Figure 6-78. Inatall shifter fork shafis in the s cass half
by Nghtly lapping on the ond with @ brazs hammer wntl
seated in bors.
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One Behind Shifter Mechanism

C!:'l —Indicates Bolt Pattern Location

Figure §-79. Crankcase Fasteners
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INSTALLING RIGHT CRANKCASE

1.

Sea Figure 6-B0. Inskall the fywhesl assemidy into the
lsft crankcase half using CRANKSHAFT GUIDE TO:OI
Part Mo. HD-42326.

Flgure &-80. Installlng Flywheel Assembly Using Crank-

The Gear Detent Aszembly Ald iz uzad fo mowve the gear

shaft Guide Tool (Part No. HD-32328)

NOTE

digtent lever claar of the shiffer drum for assemidy purposes,

- -_\.-
"
I|-'""" ':l"_,-"".__.- .\,

- —
I||
\

2.

Figure 8-81. Gear Detent Asgembly Ald
{Part Mo. B-45520)

See Figure 6-31. Retract detent assembly in right case
half and install GEAR DETENT ASSEMEBLY AID (Part
Mo, B-45520) until it has bottomed in right cass half.

Flgure 6-82. Scribed Line on Shifter Drum at 6 O°clock
(Transmission in 4th Gear)

3. 5Ses Figurs 6-832. Place Transmission in the 4th gear
pensdtion, The scribped ling on the shiffing drum showsd be
at & o'clock.

Figure 6-83. Crankcase Halves

4. Saes Figurs 6-83. Assemble crankcase halves together

a.  Apply a thin coal of DOW CORNING SILASTIC
#7132 clear sealant to crankcase joint faces

b Apply several drops of LOCTITE 262 {red) fo last
few threads.

c. Ses Figure 6-79. Tightsn 5/16-in. fastensrs 1o 15-18
fi-lba (20.3-25 Nm).
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SHIFTER SHAFT INSTALLATION 6.13

INSTALLATION

1. See Figure &-84. Correctly install shiller refum spring
onto the reverse side of the shifier shaft assembly befiore
placing shaft in left crankcase half.

bt

Figure &-84. Shifter Shaft Return Spring
(Correctly Inatalled)

CAUTION

Ses Figure B-85. The shifter shaft return spring can be
installed Incorrectly and then assembled in the left
crankcase half. Failure to install the spring properly will
result in improper shifting.

RO 5w

Figure 8-B5. Shifter Shaft Return Spring
(Incorrectly Installed)
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Flgure E—Eﬁ. Installing Shifter Shaft Assembly —

2. Se¢ Figure 6-86. Depress ratchet arms and inserl shall

mssambly info the bushing In the left case halff and
release, Aatchet arma showld now be mside the end
plate of the shifter drum conlacting the shifter drum pine.

1. TORX screw
Retention collar —

Figure 6-87. Countershaft Retalner

3. Seso Figure B-87. Posilion retention collar (2] nest to end

of countershaft with beveled side facing ouwbeard.

e Apply several drops of LOCTITE 243 (blue) to kst
few threads,

b. Imzert screw (1} through retenbon coliar (2) and
tread into end of shatt.

¢, Place transmission in gear and tighten TORX scraw
(1) to 13-17 -l (18-23 Nm).



TRANSMISSION SPROCKET

6.14

+REMOVAL
PART NO. SPECIALTY TOOL
B-45559 Transmission sprocket locking tool
HD-84560-37B Mainshaft kocknut wrench

1. Loossn rear sde pinch fzstenar. See IDLER PULLEY
REMCWAL in 1.9 DRIVE BELT SYSTEM.

2 Unthread axle spproximately 15 threads fo release -
sion fromy drive Do,

3. Remove front sprockst cower. See 2.30 SPROCKET
COVER.

bt TSt

Wheel

Wheel nut

Stud (2)

Idler pulley bracket

Idier pulley bracket nut with washer (2)
Wheel fastener

Flgure 6-88. Idler Pulley Azsembly

1.
2,
a
4.
a.
B.

4. SHee Figure 6-88. Remove both brackst nuts with wash-
ars |5) attaching idlar pullsy (4) o sheds (3],

5. Slide idler pulley szaembly off studs.

B. Inspect pullsy by spinning wheel (1) and checking for
excessive wheel bearing wear.

7. If pulley whesl needs replacemenl, remove kastensr (5)
and mut (3) from Idler pulley brackst (2) and discard.
Replace with new pulley whasal [1).

NOTE

The puitey whes! bearings can nof be replaced separataly. A
mew pulley whee! must be instalisd.

oI ke

Socket head scraw (2)

Lockplate

Transmission sprockst nut (left=hand threads)
Transmisslon sprocket

Main drive gear

Flgure 6-89. Transmisslon Sprocket

il ol

B. See Figure G6-B9. Place transmission in first gear.
Ramove two socket head screws (1) and lockplate (2).

CAUTIOM

Transmission sprocket nut hes lefi-hand threads. Turn
nut clockwise to loosen and remove from maln drive
gear shaft.

8. Hemove transmission sprocket nui (3) from main drive
gear (5) uging MAINSHAFT LOCKNUT WRENCH (Part
Mo, HO-24660-378). Use an air impact wrench for bast
resyits.

10. Removwe seecondary drive belt from transmission
sprockel, Aemove transmission sprocket (4) from main
drive gear (5.
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INSTALLATION

1. See Figure 6-29. Install fransmission sprocket (4) with
spoondary drive belt onto main drive gaar (5).

2. Placs transmission in neutral,

3. Apply a tew drops of LOCTITE 262 (red) lo the left-hand
threads of transmission sprocket nut (3} and lightly coat
the washer-taced side with clean H-D 20W50 angine oll.
‘Wips off any excess oil.

4, Position nut with washer-faced side facing fransmissan
aprocket. Turn the nul counterclockwlae to install it onto
rhaim drive gear.

1. Sprockst holding tool (Part No. B-45659)

| 2. Malnshaft locknut wrench
(Part Mo. HD-846680-378)

Figure 6-90. Transmisslon Sprocket Tightening

5. See Figure 6-30. Inslall SPROCKET HOLDIMNG TOOL
(Part No. B-45659) ag shown.

B. Using MAINSHAFT LOCKNUT WHRENCH (Part No. HD-
04a50-378) and & torque wrench, tighten sprocket nut to
50 ft-lbs {67.8 Nm) INITIAL TORCGLUE ONLY.
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1. Tranemission sprocket nut
2. Transmission sprocket
3. Line scribed on nut and sprocket

Figure &81. Allgning Trangmission Sprocket

7. Ses Figure &-91. Scribe a line on the lransmission
sprocket ol and continue the Bne on the transmizsion
sprockst 28 shown.

gd. Tighten the transmis=ion sprocket nut &n additional 30°-
407

9. Ses Figure 6-80. Inatall lockplate owver nut S0 that o of
lockplate’s four drilked holes [diagonally opposite) align
with sprocket's two tzpped holes.

NOTE
The lockpiate has four screw holes and can be fumed fo
either gide, s0 wou showd be able fo find & position without
henang fo additionally fighfen the nut. if you cannod slign the
screw holez property, the nul may be addiionatly TIGHT-
ENED wrfil the screw holes lins wp, but do not exceed 45°
NEVER LOOSEN nuf fo aligr the screw holes,

CAUTION

Maximum allowable tightening of sprocket nut is 45° of
counterclockwise rotatlon, after Inltlally tightening to 50
fi-ibs. Do not loosen sprocket nut while sttempting to
align the screw holes. i you cannot align lockplate and
sprockel $crew holes, nut may be additionally tightened
. 45" Bs specified above. Tightening too much orF 1o lithe
may causa the nut to come loose during vehicle opers-
tion.H you cannot allgn lockplate and sprocket screw
holes, nut may be additionslly tightened umntll screw
holes align.

10. See Figure 6-39. Install bwo socket head sorews through
aligreed hidees of lockplate and imto tfapped holes of
sprocket. Tighten to 90-110 In-lbs (10,2-12.4 Nm)

NOTE

The angnriell cquipment sockat head screws (1) have threag-
ivcking compownd spplied to them. Since Mg compound
remains effective for about three removalingsialation cycles,
the onging! sorews may be reused up fo thres times. Affer the
[tird rermovalfnstallation cycle, repiace bodh sorews willt new
sorews identical to e ovigine,

11. Ses Figure 6-38. Slide idler pulley assembly on o studs
{4}, inztall s and washers (5) and fighten to 33-35 fi-
[ (44 7447 45 Nm).

12, Inslll front sprocket cover. Sse 230 SPROCKET
COVER.

CAUTIOM

Mever remove rear axle with swingarm brace removed.

Axle

fidh

Finch bolt fagtenar

Figure 5-92. Rear Wheel Mounting, Right Side

13. See Figure 6-92. Tighten rear axle {1) to 48-52 fi-ls (65-
70 Nm).

14. Tighten rear axle pinch tagtener (2] ko 40-45 ft-lbs [54-
&1 Wm).

15 Install clslch assembly, primary chain and engine
sprocket. See 6.4 PRIMARY DRIVETLUTCH.

16. Install primary cover. Ses 6.2 PRIMARY GHAIM.

17. Asszembls gearceze. See 316 GEARCASE COVER
AMD CaM GEARS.

18. Aszemble top end. See 3.6 CYLINDER HEAD.

18. Remowve engine trom ENGINE SUPPORT STAND (Part
MNo. HD-42310'HD-43646 or HD-43682),

20. Install engine in chassis, Ses 3.4 STRIPFING MOTOR-
CY¥CLE FOR ENGIME SERVICE,

21. Fill fransmission and engine to proper level with fresh
lubricant. See 1.2 FLLID REQUIREMENTS.
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SPECIFICATIONS 7.1
Table 7-1. Battery Specifications Table 7-4. Regulator Specifications
| BATTERY f REGULATOR
| Size 12 VDG 2 AHI200CCA Voltage Output @ 3600 RPM | 14.5-14.7 VDC®& 75°F
Type Sealed, AGM 20
Ampseres @ 3500 APM 34-38 Amps

Table 7-2. Spark Plug Specifications

Table 7-5. Ignition Coil Specifications

SPARK PLUGS
- | IGMITIOM COIL RESISTANCE
Size | 12 mm y
Type 10R12A Prisviry Winding 0.540.7 ohms |
5 cary Wi
Gap 0,035 i, 0.5 econdary Windging S500-7500 ohms
Tonue 11-18 f-ibs 15-24 Nm
Cable Recdatance Table 7-6. Electrical System Specifications
ol and rear) 1,430-3,360 ohms :
\ s ELECTRICAL SYSTEM | AMPERES
Table 7-3. Alternator Specificati e st
a . rm r Icanons —
pac lgnition fuse 15
ALTERNATOR Light fuse 15
| AC Violtage Output 16-20 VAL per 1000 engine FRPM I Accessory flse 7.5
Stator Coil Resistance 0.1-0.3 Ohms Brake/Hom fuse 15
ECM fuse 7.5
Fay switch fuse 15
Cooling fan fuse 75
Table 7-7. Specifications
| —_—
| BULBS PART
BULE CHART REQUIRED | WATTS ‘ AMPS NUMBER
Bulb {H3) 2 55 | 458 B&318-98
Headlights Position Lamp I
(Eu n maxdels only) 1 4 0.33 Y O0E2E. DAL
TailiStop Lamp 1 | 21 0421.735 Y0401 8.2U
Marker Lampe Turn Signal Lamgp (front and rear -
(1 bulb each) 4 100 084 Y0042 K
Indicatar Lamps,
Spesdomstarand | Indicator, Spesdometsr and Tachometer LED s are part of the instrument module and sre not replaceshle.
Tachometer Enfire assemiply nwist be replaced § LED talls.
Mlumination
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TORQUE VALUES

\ !
ITEM TORGUE HOTES .
Eattery (+) o starter fastoner BO-85 In-lbg 7-10 Nm page 7-30
Battery terminal fastensr T2-36 in=lbs 8-11 Nm page 7-28, page 7-35, page 7-62
Fork clamp, upper 17-19 fi-lbs 23-26 Nm LOCTITE 272, page 7-8
Fuse block maounting fastensrs 72-05 in-lbs 81-10.8 Nm | page 7-61
Handlebar contral  housing o
-4 Nm pags 7-45
screws (left side) 25-313 in-lbs 3
Handlebar control  Fowsng -
iy
screws [right side) 25-13 in-lbs 34 Mm longer screw on botiom, page 7-45
Horn lastenar 72-95 in-lbs 8.1-10.8 Nm | page T-55
Ignition switch body faslenor 12-36 In-lba 1.4-4.0 Mm page 7-T
Igrition switch fastener 18-20 f-lb=s 24.4-27.1 Nm | LOCTITE THREADLDOCKER 272, page 7-8
Infrument module tasiensar 12-36 in-lba 1.4-4.0 Nm pags 7-47
Main battery grownd 48-72 In-lba 5.4-8.1 Nm page 7-30, page 7-62
MNeutral indicator switch AE-E0 in-lbs 4-6.8 Mm LOCTITE THREADLDCKER 243 (blue), page 7-57
:i“"' block mourting fsten- | ., e indba | 81-108Nm | page 7-61
Aodor mounting fasteners $0-110 in-lbs 10-12 Wm LOCTITE THREADLDCKER 243 (blus), page 7-27
Spark plugs 11-18 fi-lbs 15-24 M. page 7-1
. i lace with
Stator TORX mounting screws | 30-40 in-Ibs i - - JCALINN Sataning compiinl. iRsace-wih o
after each remowal, page 7-27
Etearing hesd wiring clamp 16-18 -3 M.7-244Nm | page T-61
Steering stem cap 3842 fi-lbs B2-57 Nm page 7-8
Steering stem pinch fastensr 17-19 fi-lbs 23-26 Nm LOCTITE 272, page 7-8
Turn signeal fastener (rear) 25-28 In-lba 28-32Nm | page 742
Turn signal festenars {front) 25-28 in-lbs 2.8-3.2 Nm pags 7-42
_—— |.
Turn signal Hasher tastensr 30-40 in-lbs J4-45Nm | page 7-43
A—— EH |
::'Hdgam reguistor  maoumting 36-A0 In-lbs 4.0-68 Nm | use new fastenars, page 7-28

7-2
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IGNITION SYSTEM

7.2

Cmr— e e —— == e e
GENERAL Ciooling fan actuation i controlled by the ECM. With key ON,
L fan turns on when engine cylinder head temperaturs reaches

The vehiclke uses a breakeress inductive-discharge Ignition
system. The system has both & primary and secondary cir-
cuit. The prirmary circuit consists of the batiery, main fuse,
ignition switch, primary coll windings, computerized ignition
timer and associated wiring. The secondary circuil consista of
the secondary coll, spark plugs and associated wiring. See
Figure 7-1.

DIGITAL TECHMICIAM (Fart Mo, HD-$44750) can access the
information received by and stored in the electronic control
miodiukz,

The electronic conlred medula (ECM) is located in the fairing.
The module has three primary functions. Firsl, it compuies
the spark advance tor proper ignition liming based on sensor
inpul. Second, it controks the Independsnt, primary windings
of the spark coil and |s thus sble to provide sequential and
independent firing of the spark plugs (non wasie spark).
Third, it calculates the comrect ainfuel rafio based on inpul
from the Sensors.

The electronic conird module contains all the solid-stale
components used In the ignition system. The dwell lime for
the ignition coil is also calculated by the ECM microprocessor
and is depandent upon battery voltage. The progranmmed
dwedl & an added feature to kesp battary drain o a minimum
and to adequately charge the coil at all speeds. The ECM has
added protection agains! transient voltages, continuous
reverse voltage protection and damage due to jump Staris.
The ECM iz fully enclosed to protect it from vibration, dust,
water and oil. The module is not repairable. Replace the unit if
it fails.

The ECM uses aix diffierent $ensors to monitor rider demands
and changing enging conditions. These Sensore ans.

# Thrattle Position (TP) Sensar

Cam Position (CMP) Sansor

Intake Air Temperature (1AT) Sensor
Engine Temperature (ET) Sensor
Oxygen (O2) Sensor

® Bank Angle Sensor (BAS)

The ECM uses the information provided by the throftke posi-
fion and cam position sensors to calculate how much air is
entering the engine The throttle posilion senaor monitors the
amounl of alr entering the engine by how far the throttle is
open, whether it is opening or closing and how fast it s open-
ing or closing. The IAT sensor measures the termperature of
the air entering the engine, providing the rest of the informa-
tion necessary 1o determing the denaity of the air entering the
engine. The ECM also monitors the cam position sensor 10
detarmine the exact position of both cylinders in the combus-
ticsn cycle and the engine speed.

The ET sensor provides the ECM the current engine tamper-
ature. Proper fuel and spark delivery are dependent on the
tarnperature of the engine, The ECM will provide a richer fuel
rmixture on start up and a higher degres of spark advance. As
the vehicle warms up to operating lemperature the fusl mix-
fure will lsan and the: spark advance will decreasze.

22" (42587 F) and shuts off. when temperature reaches
180° C (356° F). With key OFF, fan turns on when engine
temperature reaches 170° C (338° F) and shuts off when
temperature reaches 150° C (3027 F).

The information provided by the O2 sensor allows the ECM o
ensure & proper aivfusl misture by monitoring the Tinal com-
pustion efficiency in the exhaust system. This ensures opti-
mum engine perdormance at any alliiude or barometric
pressure. The Q2 sensor input to the ECM is required io
enaurs a skoichiometric (14.7:1) airfuel ratic during closed

loop operation.

The Bank Angle Sensor (BAS) provides input fo the ECM on
whether the vehicle lean is greater than predetermined bank
angle limit. As long as kean angle does nol exceed limit, fuel
aupply and ignition operation are unaffected. If the vehich:
exceads the predetermined bank angle limit, the BAS wil
intarrupl the operation of the ignition system and fuel SUpphy.
To reset system, return vehicle to the upright position and
awitch key OFF.

The ECM-controlled ignition coil fires each spark plug inde-
pendently on the compression siroke of each cylinder (no
waste spark). The spark plug in the front cylinder fires al the
end of that cylinders compression stroke, thareby igniting the
airfuel mixture. The same sequence occurs al the end of the
rear cylinder's compression stroke (therely igniting the air
fued mixbura in the rear cylinder).

The rotor and cam position sensor are located in the gear-
case cover on the right side of the molorcycle. The Cam posi-
tion sensor consists of 8 Hall-efecl devics, magnet and plale.
The plate i2 mounted over a rotating cup (“rotor cup®). The
redor cup is mounied on the camshaft and operates at one-
half crankshalt speed. As the rotor cup furns inside the gear-
case, sk asgymmelrical testh on the rotor cup sequaritilhy
break the magnetic fisld between the magnst and Lhe Hall-
effec] device. The edges of hese teeth are cut io correspomd
i specific positions of the camshaft during the engine cycle
such ss TDC for the front cylinder. The oufpat of the cam
position sensor s used by the ECM fo not only delermine
engine position, but also lo calculate engine speed. This
mcthod of messuring camshaft position provides accurale
information on enging position down fo zero engine speed.

For mare information on (he sensors used in conjunction with
the ECM see Section 4 Fusl Systemn.

See the wiring diagrams in the Appendix tor additional infor-
mation on ignilion System circuits.

TROUBLESHOOTING

See Sachion 4 Fuel System for troubleshooting informalion.
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1. Poprivet (2)
2. Timer cover
3. Screw (2)

4. Timer plate stud [2)

5.y Becondary lock

&, Cam position sensor connector [14] 11

7. Terminal pin A

8. Electronic control module (ECM) @-fl
9. Spark plug (2)
10. Rear spark plug cable 10 L
11. Fastener (2)

12, Ignition coil

13. Front apark plug cable
14. Engine mount

15. Gearcase cover

16. Saal

17. Trigger rotor

18. Trigger rotor bolt

18. Cam position sensor

| 20. Inner cover

Figure 7-1. Ignition System Compaonents
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IGNITION/HEADLIGHT KEY SWITCH 7.3

GENERAL Table 7-8. Ignition Key Switch Positions
’ | LABEL | IGN. LAMPS - i !
HWARNING . =
DO NOT modify the ignition/headiight switch wiring to | OFF | ot | off yea
circumvent the automatic-on haadi_gn't feature. Visibility P off | See nole & yes
ls 8 major concern for motorcyclists. Failure to heve ——M— | Taple 7-8
proper headlight operation could result in death or gerl- OM an o no |
e ot | LOCK off | off ' yes |

Switch positions are explained in Table 7-2.

i Table 7-9. Indicator Markers
When tuming off the ignition, verify that the key Is
removed in the OFF position and that the lights are not ITEII ‘ |

left on. N the rider stops the engine and inadvertently
removes the key in the P poslition, the battery will be | Headlight position marker

drained of its charge If the vehicls is left standing too | (European models only) _
long. Headlight high beam can be
o -
MNOTE activalod
The ksy locks the ignition system and is ._'-::.ri-:t:lhﬁbu'e in both Headlighl low beam ot R
the LOCK and P positions. The P position is located counter-  —————————— T
clockwise from fhe LOCK position and alows the nder o Instrument module llumination | an
remove the key while leaving the lighls on. When the key is lamps
placed in the P position, several indicator markers &ne of can 2
. top lamp N be
ba aclivalod. See Table 7-2. . aclivated
Froni amd rear turn signals can be activated
Horn cannot b can be
aclivated | sctivated

* Bun switch must be on.

1. ON position
2. OFF position
| 3. PUSH DETENT
| 4. LOCK position
5. PAREKING LIGHT position
6. Upper triple clamp

Figure 7-2. Ignition/Headlight Key Switch
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REMOVAL

]
L

AAWaRNING :

Aemove seat. See 2. 38 SEAT.

To pratect against accidental start-up of vehicle, discon-
nect the negative battery cable before procesding. Inade-
guate safety precautions could result in death or serious

injury.

2. Diaconmect negative batiery cable.

4. e Figuee T-8. Cul cable simp {2) holding ignifion
awitch, fuse block and right handlebar switch wires.

4. Disconnect ignition switch connecior [35] (3).

5. Bes Figurs 7-3. Remowve cabls straps atteched to the
upper fork clamp.

G. Femove awbox cover. Ses 234 INTAKE COVER
ASSEMBLY .

¥. Sea Figurs V-4, Hemove steering siem pinch fzstensr
(2.
Remove upper fork clamp pinch tasteners (1),
See Figure 7-4. Hold or brace the kower fork clamp and
remove steering stem cap (3).

10. Remove the upper fork clamp (4) from forks.

11. See Figure 7-5. Use Snap-on Tamper-Resistant T45 Torx

T-6

drivar, Part Mo FTXR45E to remove ignition awitch fas-
feners (3) socuring ignibon Switch (4) o upper fork
clamp. Slide ignition switch out of upper tork clamp.

2003 Buell XBSR: Electrical
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Upper fork clamp plnch fastener (2)

Stem pinch fastener
Stem cap fastener
Upper fork clamp

Figure 7-4. Upper Fork Clamp



DISASSEMBLY e

1. Ses Figure 7-5. Remdwve ignition switch housing (5) from
ignition switch (4) by prying labs on side of housing

‘2. Remove ignition switch body fasteners (1). Separats igni-
tion switch body (2) from ignition switch (4).

ASSEMBLY

NOTE
See Figurs 7-5. In next step, be sure wide Sof in ignition
swilch houging (5) iz insfalled over wide boss on ignition
swatch (4).
1. Push ignition switch housing {5) on 10 ignition switch {4).
NOTE
In next step, do not force ignilion switch (4) into igrition switch
body (2). I ignition switch doss not easily slde into ignifion
. switch body, rotate sicl i igniflon ewitch body with screw-
driver unlil proper installation can be actieved,

2. Mate ignition switch o ignilion switch body.
3. Install ignition switch body fasteners (1). Tighten to 12-36
In-lba (1.4-4.0 Nm).

oo e g o

Figure 7-5. Ignitlon Switch Aua-l;lntiy

.-_" -

1. Headlights (2)
2. Cable atrap
3. Ignition switch connector [33]

Figure 7-6. lgnition $witch Connector (viewed from underneath fairing)
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INSTALLATION

1. See Figure 7-4. From undemeath upper triple clamp (4),
Inzerl ignition ewitch assembly into hole. The word “OFF
slamped on the awitch howsing should face fronl of vehi-

Y cle

2. See Figure 7-5. Attach ignition switch assembly 1o uppear
triple clamp using ignition awitch fastensrs (3). USE
LOCTITE THREADLOCKER 272 on fasteners. Tighten
o 18-20 fi-Ibs (24.4-27.1 Nim).

3. Bee Figure 7-4. Install steering stem cap (3). Tighten but
dio mot torque.

4. Inatall upper clamp on fork assembly.

a.  Apply LOCTITE 272 to upper fork clamp pinch fas-
fenars (1).

0. Tighten but do not lorque upper fork clamp pinch
fasteners,

¢. Tighten steering slem cap to 38-42 M-lbs (52-57
Mm).

d. Install steering stem pinch festener (2) applying
LOCTITE 272 and tightening to 17-19 ft-lba (23-26
Mm).

e, Tightsn upper fork clamp fasteners to 17-19 fi-lbs
(23-26 Mm),

. Repeat torque sequence in stepe d and &,

5. Ses Figure 7-6. Connect ignitlon key switch connector
(3} 10 wiring hamess. Install cable strap (2) around igni-
thon awitch, luse block and right handlebar awitch wirgs.
Install zirbox assembly. See 4.43 AIRBOX,

7. See Figure 7-3. Attach cable strapa to upper fork clamp.

8 Install cable strap o the righl of ignition switch
socuring right hand switch and brake line wires to
upper fork clamp.

b Install cable sirap to the left of ignilion switch secur-
ing laft hand switch and clutch cable wires to upper
fork clamp.

8. Imstall negative battery cabls.

Check for proper headlight operation befors riding
motorcycle, Visibility iz a major concern for maotorcy-
clists. Failure to have proper headlight operation could
result In death or serious Injury,

9. Check ignition key ewitch for proper operation. If opera-
tion faile, reread procedure and verify thal al staps were

_ performed
MAwarnnG

After installing seat, pull upward on front of seat to be
sure it is locked in position. if seat is loosa, it could shift
during vehicle operation and startle the rider, causing
loss of control which could result In death or serlous

imjury,
10. Install seat, See 2.38 SEAT.

=
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Ignition Key Switch

Ignitlon Key Switch
Connector [33]
Hail[aFor
may || 9 |[2 K ARGy
| Fl.l'El__F R -
— i {a|[a

Flgure 7-7. Ignition Key Switch Wiring




SPARK PLUG CABLES

GENERAL

Resistor-type high-tension spark plug cables have a carbon-
impregnated fabric cone, instead of solid wire, for rado noise
suppression and improved reliability of electronic compo-
nents. Usa the exact replacement cable for best resulls,

REMOVAL

AAwarnNG

Mever disconnect a spark plug cable with the engine run-
ning. If you disconnect a spark plug cable with the
engine running, you may recelve a potentially fatal elec-
tric shock from the ignition system which could result in
death or serious injury.

When disconnecting each spark plug cable from its
gpark plug terminal, always grasp and pull on the rubber
boot at the end of the cable assembly (as close as possi-
ble to the spark plug terminal). Do not pull on the cable
portion itself. Pulling on the cable will damage the

cable’s carbon core.

1. Remove airbox assembly, See 4.43 AIRBOK.

2. Sea Figure 7-8. Disconnect spark plug cabées from igni-
tion coil and spark plug terminals. Inspect cabdes for
dlarmiage.

7.4

2.  Rear spark plug cable

1. Front spark plug cable

Flgure 7-8. Spark Plug Cable Locatlon
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INSPECTION

1.

Inspect spark plug cables. Replace cables that are wom
or damaged.

L. Check for cracks or looze terminalks.

b Check for kaose 1t on ignition coil and spark phugs.

Check cable booisiceps for cracks or tears. Replace
bootsicaps thal ane worn or damaged.

NOTE

Both cables are he same lenglf,
3 See Flgure 7-9. Check spark plug cable resistance with

an chmmeter. Replace cables not meeting resistance
speciications.

Table 7-10. Spark Plug Cables

SPECIFICATION FROMT & REAR
| Lengtiin, {mem) . b
.1 Rasistance - ochms 1,430-3, 360
INSTALLATION
NOTES

To ease insfalation, imslall spark plug cablas o ignition
coil first.

Sea 114 SPARK PLUGS for spark plug imformation.
Connect spark plug cables to ignition coll and spark
plugs. Fasten bootscaps secursly. Tight connections

provide the mecessary mosture-prood envirommenl for
the ignilion coil and spark plug terminals.

Inztall airbox assembly. See 4.43 AIRBOM.
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STARTER INTERLOCK

7.5

GENERAL

The starter imerlock system is designed to prevent unin-
tended start-up andior forward motion of the motorcycle with
the vehicle's sidestand not retracted.

Tt circuits makes up the starter imterlock syslem,

Starter Circuit

The starter circuit prevents e motoreycle from being started
unbass a ground has been established at the slarer relay
This ground may come from one of e SoUrces.

# By placing the motorcycle in neutral and grounding
through the newlral swilch.

# By disengaging the clulch and grounding throwgh Uhe
clutch lever switch.

Once the starter circuil & grounded and the starter bullon
pushed, the starer relay can be energized. The energized
relay then permils the skarber motor to crank the engine.

Ignition Circuit

The ignition circuit prevents the molorcycke from operating

unless a ground B established at the ignition relay. If this

ground = not esteblished, the igniion system will be nat

turned on and the motorcycle will not ren. Grounds may be

catablizhed three ways.

# By refracting the sidesland and grounding through the
sddestand awitch.

# By placing the motorcycle in newiral and grounding
troug the newiral switch.

# By dizengaging the clutch amd grounding throwgh the
clutch levar swilch.

Mole thal the igniflon circuit allows operation in gear with the
sidestand extended il the chufch s dizsengaged. However, if
the molorcycle iz in gear with the sidestand extended, and
the clutch s relaased, the gnition grownd is kost and the igni-
tHon system is wmed off. This systermn will prevent wehicle
operation i forward molion is atempted with the sidestand
i,

Table 7-11. Starter Interlock Troubleshooting

PROBLEM CHECK FOR CORRECTION
Electric startar will mot crank, Battery problams. | See 7.10 BATTERY.
Inappropriate gear selected. | Place wehicle in neutral.

Clutch lever nol disengaged.
Ltarter relay problerms.

| Electric starter cranks, but vehicle
will mot start.

Bidestand not retractad.

Pull in cluich kever.

Listen for startar relay “click”. If click i nol heard,
perform slarler relay tests,

Follow starter troubleshooting in Section 5.
Redract sidestand.

haotorcycle will not start with side-
sland relrached.

Motorcycle will not start with side-
stand retracted or cluich dissngaged. |

Chutch levver not disangaged,

Pull in cluch lever.

Igmition relay problems.

Listen for relay “click™, II click 15 not heard, perform
igEnilion Systern fests.

| Maotorcyole will not skarl after starter
reday lests.

| Mo spark af spark g,

Check for 12 VDG at coil WIBE wire,

Follow ignition system troubdsshooting.
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DIAGNOSTICS | conis

The relerence numbers below correlate with the circled mum-

bars in the 7.5 STARTER INTERLOCK flow charts.

1. Gheck diode with an ohmmeter as shown in Figure 7-11.
2. Check diode polardty as shown in Figurs 7-10.

hiEH =i
[ TNATEN —| < 1 uw
Diode 1 Polarity.
x'l‘hl.r'l'x'_lil_ THILTGHM | e
Diode 2 Polarity ohms
Figure 7-11. Ohmmeter Dicde Test
Figure T-10. Diode Polarity
[[Rhlere rid ."'m" T .
|| TNLTEN | Sy
THLTEN ) |2 Fakia i
% Dings 2 H
R
L
[ THATGN |7 |—
et 8 Fuss Block
Top View H Top View
/ [ Spare  Diode i
/ et - 1 @ m @ m
o -
: HEE BED] 1 | ewe oo
[14] [4] 15 N [m(E
16, Empty  BrakeHom
& = 17 = 5] [(E1[E]
18 ECM Cooling Fan
19 = 0 OO E
] % Lights  lgnition
_ [ [7] 55 & 71 00 E]
| Eldestand . Koy Switch  Accessory

Flgure T-12. Diode Wiring
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Ignition Test

COMDITION: Sidesland up and key QM transmission in newtral and cluich engaged

\ Chaeck for ground on TRAY wine
of akdastand connacior [133].
Growrd pregan?

Etlﬂ

Aapalr apen on TRAW Chizck for ground on B

wine bebween igniion wira of connociar | 133

relay and conncoior Growrd prasant™
BIE3

EE'EI [ Ho ]

Hoplaca sidestand Pispesir open BE wins
swtch. betwoon conneoiar| 1:33]
A grosad.
S
e
Starter Test (Part 1 of 2)
CONDITION: Sidestand down, key ON, ransmisgion in neulral and clutch engaged
Ghack for growund on TRALLGMN wirs of Diode 2.
Gircired prrsants
| YES |
r THALLGEN Gl Tor grosand ol TY
Euﬂewmr:mzw wirn on Diode 2. Groumnd
start ralay. prRRanT
EIE
| YES |
@ Chack Mhoda 2 wih Firtncress BEiokel Couar,
ofvmmecier. Diods 0K Chack for ground at
nosipiTad swhch bemminal.
Gevund presonl?

Diiodie instalied backwands. Plaplsc: Rapalr npan on TR ARplacs nauTal
Fisnnran polarity. diode. wars batwean noutral i,
safich and [iodo 2.
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Starter Test (Part 2 of 2)

COMDITION: Sidestand down, key O, transmission i gear and cutch disengaged

\ Clwach foor gegund on TR wins
of Dhode 1. Ground pressent?

ETE

Pipair open on THW
wirg Dsatwnan Dioda 1

Chedk, lor ground on
TGN wre of Diode 1.

arl wgrition relay. e prassns?
D
Gk Dicads 1 wilh Check o groard on
chmmeter. Diods COK? THASH ware of chaich
gwilich pormachon [25],
Ground present?
E:“ZI IE:*ZI

L'lnl:hhld:tlb:l

Flmrscmh.rhl
0
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Fiapalr open on THY

GM wiry beleesen

connacior 55§ and
Thigaeha 1

Chedk, fur ground on BE
wirn of conmactor (35,

Girgaund precient
=
Raplacs chach Riapair open on
Ewiich. BE wins betwasn

connactor [95] and




hHIF i

= | Epare
- Sparc  Diode 2
(8] L= 6] OOCO
| Empty  BrakwHomn
L] | rusediock| oy ) (5 (3]
BHim Top¥iew | .o Cooling Fan
1 E 0D [0l
Lights Igriticn
(R @ Gn 0
- Koy Swilch Accossory |
Ta Batiory = 05l O |
{Tw )
Diode 2
| , Diode 1
(k) " "
THLTGHN | 4
TR

A
-

— ——
BE | — |
-1 TR
A A b Haon
a0 "Ry
aTa
&7
L BKR | [a) 7
—E}— ettt | Sl Falay

—

kb mm

g

I

_l_l
Jung||sfume

|

H
il
3

"ECHI‘ID]Fh'I-HIDFI’#\'m_ .
poreer ho Tued pump, both fuel injpec-
tors and coil,

Figure 7-13. Interlock Circult
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TESTING/REPLACEMENT

Sidestand Switch

Sea I}Igum T-14. The sidestand swilch s a rolary hpe switch.
The switch completes a path to ground for the ignition relay
whan the sidestand is in the relracled posilion, Test the
switch as follows:
1. Ramove heat shrink ubemg rom sidesrmd,

Unplug the 2-place sidestand switch connecior [&0].

Teat the switch uaing an chmmster.

a. Wilh sidesland down (Swilch open), e switch
shouwskd show == ohms (infinite ohms).

b With sidestand up (switch closed), the swilch should
show O ghimes or iftle resistance,

4, Replace the assambly with 2 newr Swilch il necessans
Ses 2.40 SIDESTAMD.

5, Reoplace neat shrink tubing.

Clutch Switch

e Figure 7-15. The clutch switch attaches io the clutch con-
irod lever bracket. The switch completes & path to grownd for
the ignition relay and the starter relay when the clutch is dis-
enfaged. Test the switch as iollows:

1. Unplueg the 2-place cluich switch connector [95].

2. Test the switch using an ohmrmeber.,

a.  With clutch angaged (1) {switch open), lhe Swilch
ghould show = ohma (infinite ohms).

b, Wilh clulch disengaged (2) (swilch closed), the
awitch should show O chms or litle registancs.

3. Replace the assembly with a new seilch il necessan,
See 224 CLUTCH HAND LEVER.
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Figure 7-14. Sidestand Switch

DOEIETE

B .
B 1
v, g
e
3 .-.___.. e
~ = ety

1. Clutch engeged (switch opan)
2. Clutch disengaged (swilch closed)

I 3. Connector [#5]

Bution

Figure 7-15. Clutch Switch




Ignition Relay

The ignition relay is located on the left side of the wehicle
behand the kiring. Teat the relay as follows
1. See Figure 7-16, Locate ignition relay (2) within relay
" blogk
2. Totest relay, procesd fo Step 3. i installing a new starter
relay, remove old relay. Install new refay into reley block.
3. See Figure 7-17. Oblain a 12 volt battery and a conlinu-
ity tesler of ohmmeter.
Pull relay from riday Dlocs.
Connect positive battery lead o he 86 terminal.
Connect negative ballery lead to the 25 tarminal 1o
anergize relnd
d. Check for continuity bebween the 30 and BT termi-
nala. A good relay shows continuity (continuily lester
larmip “on® or & zero ohm reading on the ochmmaeter).
A malfunctioning retay will not show conlinuity and
st be replaced.
4. Replace the relay wilh 2 new relay if necassary.

Key Switch Relay

See Figure 7-16. The key switch relay (1) is located on the left
sida of the wehicle behind the fairing. See Ignition Relay
under 7.5 STARTER INTERLOCK for testing procoogure.

Maln Fuse

A 30 Amp main fuse links the ignition key switch and the bat-
tary. The 30A main fuse is located under the riders seal Soe
702 MAIM FUSE AMD FUSES for more inforrmalion.

1.  Key switch relay
Z. lgnition relsy
3. Start relay
Figure 7-16, Relay Block
hairaiaha

Ohmmeter

8] Al -
| I_.-"' 0 x".
— | 0 0 Hi
+ tjunﬁi 9. |
Butery \ g | [* %
] !

Flgure 7-17. Starter Ralay Test
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Diodes

Se Figure 7-18. The diodes are located on the right side of
the wehicls behind the fairing.

1. ?&B Figure 7-18. Locete diodes within fuse block.

2. Test diogdes using Starler Test flow charts under DIAG-
MOSTICS.

3. [dantify the dicde which must be replaced. Replace both
dindes if necessany.

4. Replace the diodss by puling them etraight out. The
spare dicde may be used In efther circuit &8 ong as it is
instaled in the correc] direclion.
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CHARGING SYSTEM

GENERAL

The charging system consists of the alternator and reguiatos,
>harging sy=tem circuits are shown in Figune T-22.

CAUTHOM

Mever inatall acceasory wiring between battery post and
battery cable. Installing wire between battery post and
battery cable could cause damage to electrical system.

When instaling elecirical accessores, ingtall longer battery
post Basleners, Install wiring between battery cable and as-
tener.

Alternator

The altermator consists of two main componants:
® The rotor which mounts bo e enging sprocket shaft
& The stator which bolts to the angine crankcase.

Voltage Regulator

Ses Figure 7-20. The voltage requlator iz a series regulalor
with shunt control, The voltage regulator combines the func-
tiona of rectifying (comerting AC volfage to DC) and regulat-
ingg {controdiing voltage output).

TROUBLESHOOQTING

When the charging system fails to charge or does not charge
at a satisfactory rate, chick the fallowing:

Battery

Check for a8 wesk or dead battery. See 7.10 BATTERY. Bat-
tery must be fully charged in order to perform any electrical
tests.

Wiring

Check for corroded or loose conneclions in the charging cir-
cuil. See Figure 7-22,

Voltage Regulator Inspection

See Figura 7-21. Tha plug connector to stator must be clean
and tight.

7.6

Figure 7-21. Stator Connector [46]
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Test 7.6 (Part 1 of 2)
SYMPTOM: BATTERY BECOMES DISCHARGED

\
Teezt ballery,
Charge or nopiace as roquired.
Baa 710 BATTERY

Inspodct requibator.

Sen Voliage Aogulior Inspactian.

Tiansd wiliage megulsion. Ses
Vollage FAegaaior Blesd Tesl.

FAIL

Comact as
Fejliiad.

c=

Pridamn Milllarngsrs Drse
Test (I applcabie).

FaIL

Aoplace regulator.

B

Pariorm Tohal Cismant Desne
Tesl. Aecord measunement.

|solate damaped
companant or wirng.

ETE
s

Gy o Tt £ 6
{Part 2 of 2.

NOTE

I.'.l:vl.'nud.u.rn.ugnrl'ﬂrhgﬂ

BECEEEE SCTBEINSE.

ENg

Whenever a charging sy=sfem component fails g2 fest and
15 repEced, re-lost the spstem o be sure the prodier

has been comacthed.
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Test 7.6 (Part 2 of 2)
SYMPTOM: BATTERY BECOMES DISCHARGED

[Frgam Tast 7.8 |Part 1 of 2).

Pariorm Casmant and Vohage Output Test. Becond
measurement and compans will Todal Cremant Demw

Test hatore procesding.
[Fass | FAIL
1F‘:rhm1'| 'n'ntl.ugc-&.ﬂ:U:Tuﬂ F-Errnrm E"mmmu

FAIL | Fass | FAIL

Eysiom tosts good up o this point. Suspect. Feplace Parfcern AC Duspur Feglacs
reguiztor. Gl stator.
Apcessonies o for DG periocks whan vehiclo s
paried ard mof running. G =3
Brxasraoiies on whan wahicla is nidden very slowdy for
long penods.
Battery sef-dechangs andion Sorakenry inaw
beaznis vishichis was not operated for a long period. | PasH |
Flapkcs reguiaton. Inspect rofor,
Perorm Current and
Vnlaga Culput Test.
k]
[ Pass | E‘,ﬂ [ Pass | FAL
Sysism Drarvesgee] o Replacs Replscs
O chpping mobor Bz, roior
=1L = ki
NOTE

Whensaver a charging syslent component failz 2 fest and
is replaced, re-test the system o be sure Hhe prodenm
has been cormecioo
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Figure 7-22. Charging System Circuit
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TESTING

Voltage Regulator Bleed Test

v NOTE

Stator connecior [46] amnd regiWafor connector [77] ane
focated wnder sprockst cover. for mone iformation see 7.24
SPROCKET COVER WIRING.

1, Be swrs regulator is conmecled W0 batteny,
a. Check that voltage regulator connector [77] halves
are engaged.
b, Check thal main fuse is not blown.
2. Locate and disconnect stator connaclor [46].
3. Check regulator conmecior using a trouble light
a.  Touch one probe 1o a suitable ground.
b, Touch the other to the reguistor pins, one al & time.
c. | light glows, replacsa regulalor.

Milliampere Draw Test

NOTE

Bo sure accessovies are not wired 2o they stay on al av

limes, This condition couid drain battery completely if vahicis

iz parked for & long time. Check for s by conmeching amme-

e nehaeen negative battery ferminal and Beiltery:

1. See Figure 7-23. Connect emmeater batween negative
battery terminal and battery, With this amangement, you
will als0 péck wup any regulator drain.

2, With ignition key switch turned o OFF and all ights and
sccassonas off, obserse amperags reading.

a.  Maximum reading should be 1.0 milliarmpernss.

b. A higher reading indicates excessive current draw.
Any acceasories muat be considered and checked
for excessive drain.

NOTE
A battery with a sudface discharge condition cowld suffer a
shalic drain, Comect by cleaning battery case,

Total Current Draw Test

If battery rums down during wse, the curmrent draw of the
modorcycle coMPponents and Bccesaones may exceed ouiput
of the charging systam.

AWARNING

Always turn the battery 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 exploslon which could result In
death or sefous injury.

1. See Figure 7-24, To check for this condition, place load
tester induction pickup or current probe pickup over bat-
tery negative cable.

2, Disconnect stator wiring from vollage requistor wiring at
the conneclor [46] under front sprockel cover So¢ 7.24
SPROCKET COVER WIRING. Start the motorcycle and
run the engine at 2000 RPM.

3. With ignition and all continuously running lights and
accessories twrned on (headlight on high beam), read
tha total currant dramw,

o e
1.0 milliamperes
maximum
Battery negative
cable
' .| ] :'
I::E-I f:-- .“"\k 3
| 12VDC M
Battery Ignition turned
to OFF

Figure T-23. Milliampere Draw Test

b e T

Mgl =
=7 ooo ==

d tester

Figure 7-24. Check Current Draw (Ignition Switch On)

4. Compare this reading to the reading obiained after par-
tarming the CURRENT AND VOLTAGE QUTPUT TEST.
a. The curent output should exceed curment draw by
3.5 armips minmum.
b I oulput does nol meel specificationa, there may be
too many accessories for the charging syvstem o
handle.

5. Reconnect regulator after tesfing.
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Current and Voltage Output Test

1.  GConnect load testar.
a. Connect negalive and posithve leads fo baftery tar-
minals.
b Ses Figure 7-25. Place load tester induclion plcxup
cwer posiive regulstor cabla.

CAUTION

Do not leave any load switch turned on for more than 20
seconds or overhesting and tester damage are possible.

2, PFun the engine at 3000 RPM. Increass the load as
required io oblain a congtant 13.0 VD,

3. The current output should be 34-38 amps. Make note of
measurement for use in TOTAL CURRENT DRAW TEST.

NOTE
Rigers habits may require owput fest &t lower RPM.

Voltage Output Test
1. Sae Figura 7-25. Afler rermoving the load, resd the load
tester voltage meter.

a  If voltage to the baftery I3 not more than 15 VDG,
voltage oulput iz within specifications. Imvestigale
other possible problems. See TROUBLESHOOT-
ING Im this sectian.

k. If voltage iz higher, regulator is not functioning prop-
arly or connacons ane ose or dirfy

Stator Check

1.  Turn ignition key swilch 1o OFF.
2. Ses Figure 7-26. Connect an ohmmedar,

8 Locete wvolage megulator connecior [48] unoer
sprockel cover, See 724 SPROCKET COVER WIR-
IMG. Dieconnect from atternator stalor wiring.

b, Insert one chmmeter lesd into & stator sockst.
c. Atach the oter kead 1o a suitable grownd.
3. Test for continuity with chmmeter set on the RX1 scale.

a A good slalor will show ng confinuity (= ohmas)
scross all stator sockets and ground.

b Any other reading Indicates & grounded stator which
muest ba replaced.

4. SHee Flgure 7-27. Remove ground lead. Check resistancs
across stator sockets 1-2, 2-3 and 3-1.
5. Test for resistance with ohmmeter set on the HX1 scale.
-g8. Resistance across the stator sockets should be 0.1-
0.3 ohims.
b. I the resistance is lower, the stator iz damaged and
mist be replaced.

NOTE
Vierify that metar reads ' ohms when probes are sfored
fogether, It nol, subiract iowes! value fo resistance value of
atafor.
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AC Qutput Check

1. See Flgure 7-28. Test AC output.

a. Locate woltage regulaler connector [48] wunder
sprocket cover. See T.24 SPROCKET COVER WIR-
! ING, Disconnect from atternator stator wiring.

b Conmect an AC voltmeter across slalor sockets 1-2.

¢ Aun the engine at 2000 RPM. The AC output should
be 32-40 volts AC. (approximalely 18-20 volts per
1000 RPM).

d. Repeatt=st scross stator socksats 2-3 and 1-3.

2. Compare test resulis fo specfications.

a. [If the output is below specificetions, charging prob-
lam could ba a faulty rolor oF stalor,

b. I output iz good, charging problem might be faulty
reguistorrectifier. Replacs as requined.

3. Check the oulput again as described under CLURRENT
AND VOLTAGE OUTPUT TEST on page 7-24.

Flgure 7-28. Check Stator AC Uuluga Output
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ALTERNATOR

7.7

REMOVAL/DISASSEMBLY

AAWARNING

To protect against accidental start-up of vehlcle, discon-
nect the negsative battery cable before proceeding. Inada-
guate safety precautions could result in death orF gserlous
Injury.
1. Disconnect negalive batlery cable.
Remove primaary cover. See 5.2 PRIMARY CHAIM.
Ramove cluich assembly, primary cham and engime
sprockelrotor assembly as a unil. See 6.4 PRIMARY
DRIVE/CLUTCH.
4. Hemovedisassemble rotor and'or ststor, as reguired.
Refer o he fodowing procedunes,

Rotor

1. See Flgure 7-20. Remowve the eight fmsteners which
aecure alternator rotor o engine sprocket.

2. See Figure 7-30. Position blocking under rotor. Press
sprockat free of robor.

NOTE

Reziztsnce to sprocketrofor disasssmbdy is due in part to the
rnageiic fovce of fe permanand rolor magreds,

Stator

1. See Figure 7-31. Disconng . stalor wiring (4) trom wod-
age regulstor wiring &t connector (5) [46] under sproclel
cover, Sog 7.24 SPROCKET COVER WIRING.

2.  Remove cable straps holding slaler wire o wire harness.

CAUTION

Stator TORX screws contaln a thread locking compound.
Do not reuse existing screws. Always use new SCréews
wilth the proper thread locking compound. Loss of torque
on TORX fasteners could result in alternator damage.

3. Remove and discard the four TORX screws (1) which
sacure stator (2] to left crankcasa hall.

4. Remove stator wiring grommeat (3] from kil crankcase
half.

5 “Withdraw stator wiring (4} from grommet hole in lsf
crankcass half. Remove slator,
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Flgure 7-29. Rotor Asssmibshy

e Fx

o S

Stator fastener (4)
Stator

Grommet

Stator wiring
Connector [46]

Figure T-31. Stalor Assembly



CLEANING AND INSPECTION

CAUTION

‘Do not strike or drop alternator rotor or damage to mag-
net adhesive may occur. Magnet adheslve damage can
result In rotor fallure.

1. Clean rotor with a pelrolsurn-base solvent. Remove all
foreign maberial from rotor magnets. Replace rolor i
rofor magnets are cracked or loose.

2. Clean stator by wiping with a clean cloth.
3, Examine stator kesds for cracked or damaged insulation.
MNOTE

The rotor and stafor can e replaced nohidually F aither is
diamenped.

ASSEMBLY/INSTALLATION

Depending on whether the rotor, the slalor, or both the rotor
and stator were removed'dizassembled, perform the applica-
ke progedurss which follow:

1. See Figure 7-31. Feed stator wiring (4) with aftached
grommet (3} info open grommet hole in left crankcase
it

2. Apply a lighl coaling of clean engine ol or chaincase
lubricant to grommet Install grommet Infe hole in left
crankcase hall,

CAUTION

Stator TORX screws contain a thread locking compound.,
Do not reuse exlsting screws. Always use new Screws
with the proper thread locking compound. Loss of torque
on TORX fasteners could result in alternator damage.

3. Poaition stator (2) on lefl crankcase half. Secure staior
using four new TORX sorews (1). Tighten TORX screws
o 30-40 In-lba (3-4 Nm).

4. Route stalor wiring (4) behind rear cylinder and in fronl
of franamission breather hose. See 7.24 SPROCKET
COVER WIBING for remaining wire routing informalion,

!'_I1

o

1. Sprocket
2. Pipe section
3. Rotor

Figure 7-32. Pressing Rotor onto Sprocket

Ses Figura 7-32. Allach robor 1o sprocket.

a.  Position rofor (3) on aprocket (1) Align holes in
sprocket with holes in rotar.

b. Inzert the new eighl mounting tasteners through
rofor and start fazstensrs into tapped holes in
sprockel.

¢. Position a section of pips (2) with an msde diameter
larger than the sprocket mounting hub over center of
rodor, Press rotor onto sprocket. Tighien fstencrs o
80-110 in-lbs (10-12 Nm).

Install cluich assemihy, primary chaim and engmne

sprocketrotor assembly as a unil. See 6.4 PRIMARY

DRIVEGLUTEH.

Install primery cover. Sae 6.2 PRIMARY CHAIN.
Connect negative ballery catle.
Tast charging system. See 7.6 CHARGING SYSTEM.
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VOLTAGE REGULATOR

7.8

GENERAL

The woltege regulator i3 mounted to the front of the crank-
casa, The vollage regulalor is nol repairable. Replace the unit
if it frile.

REMOVAL

1. Remowve sest See 238 SEAT.

AWARNING

To protect against shock and accidental start-up of vehi-
cle, disgconnect the negative battery cable before pro-
ceading. Inadequete safety precautions could result in
death or serlous Injury.

2. Disconnect negative batbary cabks frorm ballery,

CALUTION

When dizconnecting the alternator stator wiring, pull
apart the connector by firmly grasping both connector
hahwes. Do not pull on leads or damage to the wires and/
of terminals may result.

3. See Figure 7-34, Disconnect stalor connecior [48] (1)
&nd voliege regulstor connector [77] (2) located wnder
sprocket cover. See 7.24 SPROCKET COVER WIRIMG.

4. Hsmove fastsners (5) and wvoltage regulator (4) Irom
bracket (3.

INSTALLATION

1. See Figure 7-34. Allach new woltage reguilator (4) to
bracket (3). Tighten new fasteners (3) o 48-60 in-lbs
{5.4-6.8 Mm).

2. Conmect sfator connector [48] (1) and woltage regulator
connecior [77] {2} located under sprocket cover. Séa
7.24 SPROCKET COVER WIRING.

3. Connect negative battery cable to battery terminal.

AAWARNING

After installing seat, pull upward on front of seat o be
sure It is locked in position. i seat is loose, it could shift
during vehicle operation and startle the rider. causing
loas of control which could result in desth or serious

injury.
4. Install ssat. Sea 2,38 SEAT.
5. Test charging system, See 7.6 CHARGING 3YSTEM.
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Figura 7-34. Voltage Regulator



BATTERY CABLES 7.9

'\IILH EMD"JAL E . o "'._. HIDiEa s

Mwarnmc

To protect agaeinst shock and accldental start-up of vehi-
cle, disconnest the negative battery cable belore pro-
cesding. Inadequate safely precautions could result in
death or serious Injury.

AAwarNING

Always disconnect the negative battery cable firat. If the
positive cable should contact ground with the negative
cable installed, the resulting sparks may cause a battery
explosion which could result in death or serious injury.

1. See Figure 7-35. Disconnect negative and posilive
cables from battery, negative cable first,
a. Femove fzstenser holding negative cable to negative
terminal.

b. Ramove lastener holding positive cable lo posithe
battery terminal.
2. Ses Figure 7-36, Remove fastener to detach negative
battery cable from frame. 1. strap bracket
3. Ses Figure 7-37. Remove protective rubber bool M | 9 Battery pad (4)
starter tastener. Remove fastenar with washer to detach - 3. Battery
positive battery cable rom starter. | 4. Battery boot
6. Posltive cable
6. Batiery sirap
INSTALLATION b Hegatrlrw o
. . 8. Toframe
Clean cable conneciors and battery terminals using a | 8. To starter
wire brush or sandpaper fo remove any cooston.

Figure 7-35. Battery
AAWARMNING

Always connect positive battery cable first. if the positive
cable should contact ground with the negative cable
installed, the resulting sparks may caus® a batlery explo-
slon which could result in death or serious injury.

CAUTION

Connect cables to correct terminals of battery or serious
damage to motorcycle electrical system will occur.
2. Connect cables to baltery.
2. Ses Figure 7-35. Poaitive battery cable runs from
starter to positive battery tarminal,
b, Connect positve cable to posilive (+) battery termi- | e
nal using fastener, Figure 7-36. Negative Battery Cable

Connect negative cable to negalive (-] battery termi-
nal using faslener.

d. Tighten terminal fastensrs to 72-96 In-lbs (8-11
Nm).

2
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3. Connect cables to frame @i slare:
a. Sss Figure 7-37. Firsl, conmacl posilive cable fo
starter using fzstenar with washer. Tighten fasbener
ko G0-85 in-=lbg (7-10 M),
B, S=e Figure 7-35. Attach nepgative cable lo [reme,
Tighten to 48-72 In-lbs (5.4-8.1 Wm).

4.  Apply light cost of petrolsum jelly or corrosion-retardant
material to both hattery terminals.

1. Fastener with washear
2. Positive batlery cable

Figure 7-37. Positive Battery Cable
(Protectlve Boot Mot Shown)
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BATTERY

7.10

GENERAL

All Busll balteries are permanently sealed, meintenance-frea,
vahve-regulaled, leadicalcium and sulfuric acid batteries. The
“atberies are shipped precharged and ready fo be pul inle
sarvice, Do not atempt to open these batteries for any
reas0mn.

HAWARNING

All batteries contain electrolyte. Electrolyte is & sulfuric
ecid solution that is highly corroshve and can cause
severe chemical burns. Avoid contact with skin, eyes,
and clothing. Avoid spillage. Always wear protective face
shield, rubberized gloves and protective clothing when
working with batteries, A waming label s attached to the
top of the battery. See Figure 7-38. Never remove warning
label from battery. Failure to read and understand all pre-
cautions contained in warning label before performing
any service on batteries could result in death or serious

H 7 alebx

Imjury.

Table 7-12. Battery Electrolyte Antidotes

Figure 7-38. Maintenance-Free Battery (Typical)

I 1
| CONTACT SOLUTION
Extsrnal | Flush with water. |
. Inlesnal Orink large guantites of milk or waler, |
followed by milk of magnesia, vegetable ol |
of beaten eggs. Call doctor immediataly.
Eyes Flush with water, get immediale medical |
attantion. :
nldRaTT
Contents Wear Contents Keep Away
are Corroshee. Safety Glasses, are Exploghve. F|H‘I‘EE Awiay. Im.'tru::hnns From Childran.
-
HM-EF‘ILLAEILE

mmﬂ

NEVER mulip.
owner s manual

for charging instructions.
H battery is put info service after
uﬂmtd-rhﬂim
of 1 hasizr ai 10 ampe.
side of hattery for daie |

KEEP OUT OF R

EACH OF CHILDREN. DO N I'_'.TI JPEN BATTERY. I

Figure 7-33. Battery Warning Label
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BATTERY TESTING

Voltmeter Test

See Table 7-13. The vollmeler test provides = general
indicator of battery condition. Check the voltage of the batterny
bo werify thal it is in & 100% fully charged condition. I the
open circuit {disconnected) vollage meading B below 12.68Y,
charge the battery and then recheck the voliage after the
battery has eet for one to two hours. If the vollage reading |s
12,8 or abowve, perdonm the lnad test.

Table 7-13. Voltmeter Test
BATTERY CHARGE CONDITIONS ]
12.8 : 100%
126 THY
123 S0%
120 25%
1.8 . _ 0%
Load Test

The Inad test measures battery performance undser full
current load and is the best indicator of battery condition. To
lnad teat the batiery, proceed as follows:

CAUTION

Load testing a discharged battery can result in perma-
nent battery damage.

—

Always fully charge the battery before testing or test
readings will be incomect. Ses BATTERY IMNSTALLA-

TION AND COMNECTHON. Load testing a discharged
battery can also result in permanent batiery damagsa.

P

After charging, ellow bettery to stand for at lsasi one
hour bafora testing.

AwarRNING

Alweys turn the battery load tester OFF before connect-
ing the tester cables to the battery terminals. Connecting
tester cables with the load tester ON could cause a spark
res(iting In a battery explosion which could result in
death or serious injury.

3. Connect lester leads to battery posts and place induction
pickup over negative (black) cable. Ses Figura T-41.
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Flgure 7-40. Load Tesat

CAUTION

To avoid loed tester and'or battery damage, do not leave
the load tester switch tumed ON for more than 20 sec-
onds.

4, See Tabls 7-14. Load battery at 50% of CCA afing using
the koad tester. Voltage reading after 15 seconds should
b= 9.6% or more at TO® F {217 C).

Table 7-14. Battery Load Test

COLD CRANKING
| AMPERAGE [CCA) 1o ackad
| ABER 200 100

BAWARNING

Always turn the batiery load tester OFF before discon-
necting the tester cables from the battery terminals. Dis-
connecting tester cables with the load tester ON could

cause a spark resulting In a battery explosion which
could result in death or serious imjury.

5, Install the battery on the motorcycls. S=a BATTERY
INSTALLATIOM AND COMMECTION,



DISCONNECTION AND REMOVAL

1.

Hemove saest. Sea 2 38 SEAT.

MAWARMING

To protect against accldental start-up of vehicle, discon-
nect the negative battery cable before proceeding. Inade-
quate safely precautions could result in death or serlous
Injury.

Always disconnect the negative battery cable first. If the
positive battery cable should contact ground with the
negative cable ingtalled, the resulting sparks may cause
& battery explosion which could result In death or seri-

OUS injury.

2. Unthread fastener and remove battery negative cable
[black) from betiery negsative (-) terminal.

3. Unthwead fastensr and remove battery positive cable
(red) from battery positive (+) terminal.

4, Unhook hattery etrap from frama.

5. Hemowve battery

CLEANING AND INSPECTION

(4]

Batery top must be clean and dry. Dirl and electralyte on
iop of the ballery can cause battery to seli-dischargs.
Clean battery top wilh a solution of baking soda (sodium
bicarbonate) and wetsr (5 teaspoons baking soda per
quart or liter of wabker), When the solution stops bubbling,
rinse off the battery with clean water.

Clean cable conneciors and baftery ferminals. using a
wire brush of sandpaper. Remove any oxidation.

Ingpect the baftery screws and cables for breakage,
loosa conmeclions and comosion. Clean damps.

Check the battery posts for melling or damage caused
by owertightening.

Inspect the battery for discoloration, raised op oF a
warped or distoried case, which might Indicate that the
battery has been Irozen, overhested or cvercharged.

Inspect the battery case for cracks or leaks.
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BATTERY CHARGING

Eaf?t-,r Precautions

Mewer charge a battery without first rewviewing the in-
struchions lor e charger beivy used. In addition fo the
manufacturers instructions, follow these general safety
precaulions:

& Always wear proper eye, face and hand protection.
# Always charge batteries in a well-ventilated arsa.

& Tum the charger “OFF" before connecting the leads
o the battery to avoid dangerous sparks.

& MNever try 1o charge a vislbly damaged or frozen bat-
tery.

& Connect the charger leads to the battery; red posl-
tive (+) lead to the positive (+) terminal and black
negative (-} kead to the negative (-) terminal. If the
battery is still in the wehicle, connect the negative
lead to the chassis ground. Be sure that the Ignitlon
and all electrical accessories are turned off.

# Make sure that the charger leads to the ballery are
not broken, frayed or loose.

& I the battery becomes hot, or If violent gassing or
speawing of electrolyte occurs, reduce the charging
rate or twrn off the charger temporariby.

# Alweys turm the cherger “OFF" before remowving
charger leads from the battery to avold dangerous
sparks.

Charging Battery
Charge the batiery f any of the following conditinns exist

# Vehicls lights appsar dim.

#  Eleclic skrber sounds weak

® Baftery has not been used for an extended period of
time.

SAWARNING

Charge the battery In & well ventilated ares. Explosive
hydrogen gas escapes from the batlery during charging.
Keep open flames, electrical sparks and smoking materi-
als away from the battery at all times. Inadeguate safely
precautions could result in death or serious imjury.

CAUTION

If the battery releases an excessive amount of gas during
charging, decrease the charging rate. if the batiery gets
hotter tham 110°F. (43°C) durlng cherging, discontinue
charging and allow the battery fo cool. Overbeating may
result Im plate distortlon, Internal shorting, dryout or
other damege.

1. Perform a wolmeter test to determine the state of
chargs. See BATTERY TESTIMG. If batiery nesds fo ba
charged, procesd 1o step 2.
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CALTION

Always remove the battery from the motorcycle before
charging. Accidental electrolyle leakage will damage
motorcycle parts.

2. Remowe the batiery from the motorcycle. See DISCOM-
MECTION AND AEMOVAL. Place the Dallery on @ lewel
surface.

dhwaRNING

Always unplug or turn OFF the battery charger before
connecting the charger clamps to the battery. Connect-
Ing clampe with the charger ON could cause a spark
resulting in a battery explosion which could resull In
death or serlous Injury.

CAUTION

Do mot reverse the charger connections described in the
following steps or the charging system of the motorcycle
could be demaged.

4. Connect the red battery charger lead to the positive (+)
terminal of the battery.

4. Connect the black battery chamger lead to negative (-
terminal of the hatteny.

NOTE

if the hattery iz sl in the wehicle, connect the negative lead
to the chassis grownd. Bs sure thaf the ignibon and all slecin-
cal geoessonios ane frmoed off,

-

5. Step away from the battery and twrn on the changer. Ses
e chaarging instruclaons in Table 7-15,

2

MAWARNING

Always unplug or turn OFF the battery charger before
disconnecting the charger clampa from the battery. Dla-
connecting clamps with the charger ON could cause a
spark resulting in & battery explosion which could result
in daath or serious injury.

6. After the battery is fully cherged, disconnect the black
batlery charger lead lo the negative (-] berminal of the
battery.

7. Disconnect the red battery charger kead to the positve
{+] terminal of the bateny

& Mark the charging date on the batteny.

Parorm a load test to determine the condition of the bai-
ey See BATTERY TESTING.



Table 7-15. Battery Charging Rates/Times

| Battery | State of Charge 3 5 10 20
\| AmpHour | yoltage Reading | % of Charge Amp Charger | Amp Charger | Amp Charger | Amp Charger
| — _—
I 128V 100% : T
| 126V 75% 1 hour 40 minutes | 25 minutes 12 minutes
| 20 minutes
’ 123V 50% 2 hours 1 hour 40 minutes 25 minutes
iz 40 minutes 20 minutes
120V 25% 4 hours 2 hours 1 hour 40 minutes
10 minutes
11.8Y i 5 hours, 2 hours, 1 hour 50 minutes
20 minutes 40 minutes 40 minutes

The figures lisled sbove assuma that the batiery is charging at reom tampersture. I warmer than room lemparaturs, use a sightly shorlar |

charging time- H colder, use & slightly lengar charnging time.

|
!
The use of constant curment changers o chamge sealed maintenance-froe ballenes s not recommended. Any ovancharge will cause dry- |
aut and premature battery Bilure, If & constant current charger is e only type avedable, do not cxceed the charge limes ksled above and |
do nel conlinue changing the battery if it gets hol. When charging, never exceed 15 wolls for more than 30 minkrhas.

BATTERY CABLE ROUTING

Positive battery cable runs from starter post fo posithve bat-
fery terminal. Megative battery cabie runs from frame o meg-
ative battery terminal. See Figure 7-41.

BATTERY INSTALLATION AND
CONNECTION

1. Place the fully charged battery mlo the Dattery Do, ier-
manal side wp.

CAUTION

Connect the cables to the correct battery terminals or
damage to the motorcycle elactrical system will occur.

AAWARNING

Always connect the positive battery cable first. If the
positive cable should contact ground with the negative
cable installed, the regulting sparks may cause a battery
sxplosion which could result In death or serious injury.

CALUTION

Owertlghtening fasteners can damage battery terminals.

2. Inserl kstenser through battery posilive cable (red) inio
threrded hole of batiery positive (+) terminal. Tighten
fastenar to 72-06 in=lbs (8-11 Nm).

w

Insert fastener through batlery negative cable (black)
into threaded hole of battery negative (-] terminal,
Tighten fastener 1 72-96 In-lba (3-11 Nm).

Figure 7-41. Negative Battery Cable

e

Apply a light coat of pelroleurn |elly or commosion retar-
dant malerial to both battery terminals.

B. Imstall battery strap.

SAWARNING

After Installing seat, pull upward on front of seat to be
gure it is locked in position. I seat Is loose, it could shift
during vehicle operstion and startle the rider, causing
loss of control which could résult In death or serious
injury.

& Install seat. See 2,38 SEAT.
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STORAGE

dwarning

AME;"E store batterles where they cannot be reached by
children, Contact with the battery’s sulfuric acid could
result in death or serious Injury.

CAUTION

The electrolyte in a discharged battery will freeze if
exposed to freezing tempergtures. Freezing may crack
the battery cage and buckle battery plates.

Ii he motorcycle will not be operated for ssveral montha,
such as auring the winter season, remove e ballery rom
the motorcycle and fully charge. See BATTERY CHARGING.

Sel-discharges is a normal condition and occurs continuoushy
at a rate that depends on the ambient tempersture and the
tattery's stale of charge. Batlerias discharge at a faster rats
at highar ambient temperatures. To reduce the seif-discharge
rale, store battery in & ool (nol freszing), dry place. See Fig-
ure T-42.

Chargs the battery ewary month if stored at temperetures
below &0° F (18" C), Charge the batlery mone requerntly i
sHored in & warm area above 607 F. (16" C).
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NOTE
The H-D Battery Tender Automatic Batfery Chamger (BN
88863-03TA) may be uwsed fo mainlain baltery charge for
extandend periods of lime withow! nsk of overchanging or boil-
irng.

When retuming & baltery to service after slorage, refer o the
mEruclions under BATTERY CHARGING.

FiaT Effect of ure on
Battery Self- arge Rate
100% gL
g Fll J" . ??HF
" g =
* e
. N, atiwsE ", o
[
; iy, “"“'rl-l
50%

Figure 7-42. Battery Self-Discharge Rate



HEADLIGHT

7.11

 GENERAL

The XB9R uses dusl headlights with replaceable bulbs. High
beam headight is located on the right side of vehicle,

# High beam headbght turns on and off with headlight

awitch.

& Low beam headlighl is located on the left side of vehicle.
ALN switch must ba on for low eam to be on.

&  Adjustment of individual headlight projection is accom-

pliehed by adjusting two screws located in the headiight
supporl

For information on headight housing and brackel disassem-
bly/assembly see 225 HEADLIGHT SUPPORT BRACKET

HEADLIGHT BULBS

Removal

To protect against accidental start-up of vehicle, discon-
nact the negative battery cable before proceeding. Inade-
quate safety precautions could result in death or serlous

imjury.

1. Dizsconnect negative ballery cable.

dhcaumion

The bulb containg Halogen gas under préssure. Handle
bulb carefully and wear eye probection. Failure to follow
adequate safety precautions could result In minor or
maderate Injury.

CAUTION

Mever touch the bulb with your fingers. Fingerprints will
stch the glass and cause the bulb to fall. Always wrap the
bulb in paper or a clean, dry cloth during handling.

2. Ses Figure 7-43, Disconnect headlight connection (1).

3. Relssse wirs retaining klch (5) from headlight housing
clips.

4,  Pull bulb howsing from headiight housing.

Ll

Headllight connection
Ground connection
Headlight bulb
Headlight

Wire retaining latch

Figura 7=43, Headlight Bulb
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Installation

NOTE
Mo cesing e speciliod Buily fidy Caise Changing $ysTem prob-

dhcauTioN

The bulb containe Halogen gas under pressura. Handla
bulb carefully and wear eye protection. Fallure to follow
adequate safety precautions could result in minor or
moderate injury.

CAUTION

Hever touch the bulb with your fingers. Fingerprints will
etch the glass and cause the bulb to fail. Always wrap the

bulb in paper or a clean, dry cloth during handiing.

1 Seg Figure T-43. Align tabs on bulky {3} with tahs on
headlight {4). Insert bulb.

2. Clozs the wire retzining latch (5).
3. Connsct the headlight bulb connector.
4.  Connecl negative batbary cabio,

AAWARNING

Check for proper headlight operation before riding
motorcycle. Vieibility is 8 major concern for motorcy-
clists, Fallure to have proper headlight operation could
result in death or sarious injury.

7. Check headlight for proper operation, If operation fails,
reread procedurs and werfy that all steps were psar-
Fearrreecl
g Turn ignition ksy switch to OM. Set sngine stop
switch to AN,

b. See Figure 7-44. Check headlight LOW (3} and
HIGH beam (2] sattings.

¢ Set headlight o LOW bearn, Press passing lamp
awitch {1). Headlight should flaeh HIGH beam for as
iong as the switch s pressed.

d.  Turn ignition key switch to OFF
Align hesedlighl. See 1.18 HEADLIGHTS.

@
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1. ; Passing lamp switch
Z. HIGH beam
3 LOW beam (alweys on when bike ls running)

Figura 7-44. Headlight Controls



TAIL LAMP

REMOVAL/DISASSEMBLY

1. Seo Figure 7-45. Remove wo screws (3) o detach tail
light lens {4) &nd tzil Bght (5). f replecing bulb (2], furn
counterclockwise and remowa,

2. Reamove pillion ssat. Sea 238 SEAT.

3. Disconnect two connectors [33] from tail lamp harnoss
().

ASSEMBLY/INSTALLATION

1. See Figura 7-45. Attach the two tail light harmeass con-
niclors |93] {§).

&, Single wire connector connects to single spads of
fail larnp,
b.  Dual wire connector connects to dual spades of tail
lamp with red wire tecing left side of vehicle.
2. If removed, install tall lamp bulb (2).
A, Turm bull clockwise to install.

b Instal tall light lens (4) and tail light (5) with two fas-
taners (3).

AAWARNING

Check for proper tall lamp operatlon before riding motor-
cycla, Visibility is a major concem for motorcyclists. Fall-
ure to have proper tall lamp operstion could result in
death or serious injury.

3. Check tall lamp for proper operstion. f operation fails,
reresd procedurs and werify that all steps wore por-
Tornimed,

Turn ignition key Swilch o ON,
ek for tail B Blurmdnation.

¢, Sguesze front brake nand lever. Check for breks
lamp Mlumination. Releass front brakes hand kever,

d. Press rear braks pedal. Check for brake lamp illumi-
nation. Aslaasa rear brake pedal,

5. Turn ignition key switch to OFF

HAAWARNING

After installing seat, pull upward on fromt of seat to be
sure it is locked in position. If seat s loose, it could shift
durlng vehlcle operation and startle the rider, causing
loss of control which could result in death or serfous
Imjury.

4. Install pillion seat. Sea 2,38 SEAT.

7.12

LN R

Tall sectlion

Tail lamp bulb
Fastener (2)

Tail light lens
Tall ligkt

Tail light hamess

Figure 7-45. Tail Lamp Assembly
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TURN SIGNALS

REMOVAL

NOTE
To ensure correc! inslalation, make note of wire routing and
cablp strap lncationz bafore removing L signals.

Bulbs

Femove screw on back of housing to asccess turn signal
bl

Front
1. See Figure T-46. Disconnect bulled connecions on turn
signal wirss.

2, See Figure 7-47. Remove fastener (3) and lockwasher
{2) froem Tairing support brackst (4).

3. Pull bullet connectars and wiring throwgh hale in fairing
support bracket (4) and falring (S5).

Rear

1. Remows scat Ses 2.38 SEAT.

2. Remove tail frame upper Dody work. See 236 TAIL
FRAME AMND BODY WORK.

3. Sec Flgure 7-49. Disconnect bullel connectors on tum
signal wirss.

4. Ses Figure 7-48. Remove fastensr (G) and lockwasher
(5).

NOTE

in mext step, reflector bracket (3) wil be removed with fum

sicnal (1),

5. Remove lurn signal from tail section (7)) and license plate
bracket (4).
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7.13

hiks

gy [sm] %ﬁv— [31B]

Fllght Tum

—|—ﬂ-='—|1u} o
@ﬁ“; B
[31A] > >——[31B]

Figure 7-46. Front Turn Signal Connections

Turn signal (2)
Lockwasher (2}
Fastener [2)

Falring support bracket
Fairing

Bulb

LR

Flgure 7-47. Front Turn Signals



[Shlle.mup ]

Ll ol

Figura 7-48. Rear Turn Slgnals
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INSTALLATION

Frupt

. Ses Figure 7-47. Ingert bullet conneciors and wiring
throusgh hole in fairing (5) and Eiring support brackst (4).

2. Install e signal (1) using lockwasher (2) and fastenar
{2). Tighten fastener to 25-28 Indba (2.8-3.2 Nm).

3. Attach bullet connectors on turn signal wires as shown in
Figure T-46.

AAWARNING

Check for proper turn signal- operation before riding
motorcycle. Visibility s a major concern for motoncy-
clists. Failure to have proper turn signal operation could
result In desth or seriows injury.

4.  Check turn signals for proper operation. f operalion faiks,
reread procedure and werily that all steps wens per-
formesd.

5. Turn ignition key swibch to O,

b, Activale ki turn signalks using switch on ledl handbs-
bar. Front and rear left turn signaks must fiash,

£ Activate right turn signals wsing switch on left han-
dlebar. Froot and rear right turn signals musl flash.

d. Turn ignifion key switch to OFF.

Rear

1. See Figure 7-49. Insert bullel conneciors through license
plate brackel (4) and tail section (7).

2. Inetall reflector bracke! (3).

a. Place license plate brackel info position ower
threads on burn ggnal (1)

I Be sure tab on turn signal fits imle hole inreflector
bracksl and tab on reflector brackst fits into hole In
licenae plate bracksl

3. Alach turn signal using lockwasher (5) and fastener
{&). Tighten fastener I 25-28 In-lba (2.8-3.2 Nm].

4. Attach bullet connectons on turn signal wines as shown in
Figure 7-44.
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i [19A] — > > —[19B]
&2y R 5
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Tl lasnp Yol baenp ground [3] [ (B
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a——
6

Right turn signal i

‘

Figure 7-49. Rear Turn Signal Connectlons

AAWARNING

Check for proper turn signal operatlon before riding
motorcycle, Visiblliity Iz & major concern for motorcy-
clists. Failure to have proper turn signal operation could
result In death or serious injury.

5. Check turm signals for proper operation. If operalion klls,

reread procedure and werfy thal all sleps were per-
formed.

A, Turmn ignition key ewitch o O,

b.  Activate left turm signals using switch on left handle-
biar. Front and rear beft turn signals must flash.

c.  Activate right turn signaks using switch on left han-
dlsbar, Front and rear right turn signaks musd Nsk,

d.  Turm ignition key switch to OFF.

AAWARNING

After Instaliing seat, pull upward on front of seat to be
sure it is 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.

6. Install seal, See 2.38 SEAT.



TURN SIGNAL FLASHER

\REMOVAL

NOTE
The fwm signal Basher iz nof repairsble. Replace fasher
wpan faiura.

1.  Remove front tairing. See 2 .37 FRONT FAIRING, WINLC-
SHIELD, AND MIRROAS.

2. PRemowe tastenser securing turm signal flasher o head-
light support bracksl.

3, Defach 3-place connector [30] from flashear body.

INSTALLATION
1, Hee Figure 7-500 Attach 3-place connecior [30] 1o
flashar.

2. Install tum signal fo headlight support brackal. Tighten
fastener to 30-40 in-lbs (3.4-4.5 MNm).

3. Install fronl kirng, See 2.37 FRONT FAIRING, WIND-
SHIELD, AND MIRRORS.

Check for proper turn signal operation before riding
motercyele, Visibliity Is a major concern for motorcy-
clista. Failure to have proper turn signal operation could
result in death or sarious Injury.

4. Check turn signals for proper operation. Il operation fails,
raread procodure and vesify that all steps wers per-
formed.

A Turm ignition key switch to IGN.

. See Figure 7-51. Activate left twrn signals using
switch on left handiebar, Front and rear left turn sig-
mals rmust fiash,

o. Activate right turn signals using switch on left han-
cilebar, Front and rear rght turm signals must flash,

d.  Turm ignitson key switch to OFF

Figure 7-50. Turn Slgnal Flasher

1. . Left turn signal
2. Right turn signal

Figure 7-51. Turn Signal Controls
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HANDLEBAR SWITCHES 7.15

Ll xin

REMOVAL

NOTE
The individua! handlebar swiiches are nol  repairae
Fepiace switch azsambly upon awitch f&Eilurs.

Right Side

1. Remowve throftle cshles. See 283 THROTTLE COM- [ t -
TROL, [= 1

2. Accesa right hendisbar awitch connector [22] under fair-

ing. Femove cable straps. Detach connecior [22] from v
wiring harness.

3. Detach brake switch connector [121]. ' =

Left Side

1. Aeamowe kel Saitch houwsing mownting fastensrs,
2. Unplug the clutch switch [95].

3. Access left handlsbar switch connector [24] wnder Eir- L - %ﬁ
ing. Remove cable straps. Detach connectar [24] from o
wiring hamess. —Telgnry Gy 4| GWo
 —From lgn. relsy — WiBK L-—-W."EI". —
|/ —Froen ign. reley — WIBK| - Tz| - [V
| ¥ —Tostanereley— BIR] 1| | BRA -
S acsessary power—{ 0 12l 0 L
’ T sloplight ——_Bry 2 — RY —
Bruks Switch [121]

Figure 7-52. Right Handlabar Switch Connection
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INSTALLATION

Right Side
“1, Aftach throfte cables to hand control. See 2.23 THROT-
TLE COMTROL.

2. Instsll right switch housing.

8. Positbon housing on right handisbar by engaging
aligmment pin on front housing with hole in handle-
bar.

b Allach swilch housing with two mounting fastenera
and tighten to 25-33 in-lbs (3-4 Nm).

3. Attach brake swilch connector [121].

4. Attasch right handlebar switch connector [22] fo wire har-
ness. See 01 HOSE AND WIRE ROUTING for wire
routing Information.

=

AL WARMING

Check sll handlebar switch operstions before riding
motorcycle. Visibility is a major concern for moborcy-
cllasts. Handlebar switches not operating properly could
result in death or serious injury.

5. Check handiebar switch for proper operation. If operation
fails, reread procedurs and verify thal all $leps were per-
formed.

a.  Turn sgnition key swilch bo 1GM,
n. Start motorcycle.
. Turm ignition key switch to OFF

Left Side

1. Install left switch housing.

a.  Posiion houging on left handlebar by engaging
alignment pin on front housing with hoda in handle-
b

b Attech switch housing with three mounting fastensrs
and tighten to 25-33 in-lbs [3-4 Nm).
2. Comnecl clutch switch [35).

3. Attach right handlebar swiich connector [24] to wire har-
s, Bep D1 HOSE AMD WIRE ROUTING for wire
routing informsation.

Check all handlebar awiich operstions before riding
motorcycle. Visibility is a major concern for motorcy-
clists. Handlebar switches not operating properly could
result in death or sarious injury.

4. Check handlebar switch for propar operalion. IT operaton
Fails, rersad procedure and verify that all steps were per-
farmed.

g Turn ignition key switch o OM,
b, Check headlight LOW and HIGH beam settings.

c. Sei headight to LOW beam. Press passing Emp
swilch. Headlight should flash HIGH beam for as
long as the switch iz pressed.

d.  Check laft and fght tum signaks.
g. Aclivabe hom by pressing hom switch,
5. Turn ignilion key switch o OFF

i Lah turm oLl
S ——Foghttun — BN v —| BN -
Hon pevar i {nj 5]
To Intericck circufl [ TMLTEN
Ta ground E] _EE
Cluich Switch [96]

Figura 7-53. Left Handlebar Switch Connection
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VEHICLE SPEED SENSOR

REMOVAL

1. See Figure 7-54, Remove fastener (1) to detach vehicle
apeed s=ngor () from crankosss.

2. Hemove cabla sirap (4).

3, Disconmect 3-place Deutsch connector [65] wnder
sprocket cover. Ses 7.24 SPROCKET COVER WIRING.

INSTALLATION

1. See Figure 7-54. Install fastener (1) o aftach wvehicle
speed sengor (2) 1o crankcase.

2. Comnect wehicle apesd ssnsor connecior [65] to wiring
hamess, See 7.24 SPROCKET COVER WIRING.

3. Instzll cable strap (4).

L1710

@ || 4 o] mfesfral |

|;..
=

EEREREEER

LGy

B —

Fastenar

Vehlcle speed sensor
Starter

Cable atrap

Ll ol ol

Figure 7-54. Speadometer Sensor
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Figure 7-55. Vehicle Speed Sensor Wiring
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INSTRUMENT MODULE 717

GENERAL

Replace the instrument madule i the unit is not working prog-
arly of If a lamp is inoperative. The module i not repairable.
Howsver, before reglacing 2 component, check thal e prob-
lesm i not caused by B loose wine connechion.

REMOVAL

- AAWARNING

To protect against shock and accidental start-up of vehi-

cle, disconnect the negative battery cable before pro-

ceeding. Inadequate safety precautions could result in

death or serious injury.

1. Disconnect negative balbery cabie.

2. Remove headlight support bracket. Ses 2.25 HEAD-
LIGHT SUPPORT BRACKET.

3. See Figure 7-57. Disconnect instrument module connec-
tor [39].

4, See Figure 7-58. Remove fasteners (5) and washers (4],

5 Pull insfrumenl module (2) from  headlighl Support
bracket (1).

INSTALLATION

1. See Figure 7-58. Place instrument modube (2] into posi-
fion in headlight support brackst (1)

7. Install washers [4) and fasteners {5). Tighten fasteners io
12-38 in-lbs (1.4-4.0 Mm).

3, See Figueee 7-57. Connect instrurment modiie connecion
134

4. Install headlight support bracket. See 2 25 HEADLIGHT
SUPPORT BRACKET.

5. Install negalive batfery cable.

Headlight support bracket
Inatrument module

Grommet (3}

Washer (3)

Fastener (3)

Instrument module connector [33]

b o

Figure 7-58. Instrument Module
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SPEEDOMETER PERFORMANCE CHECK

GENERAL

Se Figure 7-59. Use the SPEEDOMETER TESTER (Part
Mo, HO-41354) for spesdometer dizgnostics. Thass diagnos-
lics msay includes

® Checking spesdomeber aperalion,

& Testing speodomalor noedle Swecping action,

The lester generales a simulated speedomeder sensar signal.
Thiz =ignal =ids in detarmining whether spesdomsier
replacemenl is necessan. I can also e used o simulate
runming engine conditions: for ignition system troubleshooting.
NOTES
& Use the biowing procedures it conunelion wilh the
manusl suppled with the spesdometsr fester.

®  Tost results may be inaccuraile i lesier Bellery is ow

TESTING

NOTE

Tha SPEEDOMETER TESTER (Part No. HD-471354) carmol
De usad o werlfy the calibrafion of 8 spesdometer and i will
not varify the spesdomeder’s funclion o supporf legal pri-
COpOigs, 1S pUrpose is o verfy speadometer function when
performing sendce diggnosis or repair. it can aiso assist i
determiming IF speedometer replacemeant 18 Necesssry

Speedometer Operation Test

NOTE
For infarmation an fne comect rpuiing of vehisle speed 2ensor
wiring sae 724 SPROCKET COVER WIRING.

1. Sed Figure 7-60. Locate the 3-place vehicle speed sen-
sor connector [65] under the sprockst cover. See 2.30
SPROCKET CGOVER.

2. Place speadomeler ester power swilch in the ON posi-
tion, Place signal switch in the OUT position.

Turn vehicle ignition awitch OR.
Begin test
a. Presa ENTER on the tester keypad.

. Enter a frequency from Table 7-16. Note that differ-
ent marksts ues difisrent freguancies.

c.  Merify that spesdomster display reads the coma-
sponding speed. To change the fest frequency,
press CLEAR to cancel and enter the new [re-
quency. Press ENTER 1o begin and reverific

NOTE

The speedomater showd be accurale wiltin 0-5 MPH [0-8
KFH].
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Figure 7-60. Vehlcle Speed Sensor Connector [65]

Table 7-16. Speedometer Test ™
Frequency in Hertz (Hz)
MARKET SPEED FREQUENCY
OMPH | 461 -
HOMPH | 923 '
USA
20 MPH 1365
80 MPH 1847
40 KPH 577
ENG, AUE, EUR, G0 KPH B85
CAN, JPN .
80 KPH 1154
100 KPH 1443




Speedometer Needle Sweep Test

The leslers sweep Tunclion moves the speedometer needle
through the full rangs of movement. This allows for testing tha
amoothness of operation and checking for hesitancy or &
stuck necdie,

1. Ses Figure 7-60. Disconnect vehicle speed sensor con-
nector [G5]. Attach speedometer tester connector o vehi-
cle spead ssnsor connector.

2. Place specdometer tester power switch in the ON pogi-
tion. Place signal switch in the OUT position.

3. Turn vehicke ignition switch ON.

4. Begn test by pressing 0 on the tester keypad. then
pressing EMTER, The tester will scan for teo seconds,

thvan the taster will put out a 1 Hz signal.
5. Solect atest rangs.
& Press 2 to select LD range (1-20 Hz).
b Press b lo selecl CEM range (21-889 Hz),
c. Press B to select HI range | 1000-20,000 Hz).

6, Afier selecting a range, use the comesponding amow
keys to =ccelsrete through the rangs. As you move
throwgh the speed range, check for smooth needie
moement.

i [ testing LD range, press 1 or 3.
b. [Iftesting CEM range, press 4 or &.
e I esting HI rangs, press 7 or 9.

Speedometer Sensor Test

If the speedometer is inoperative, but backBghting end odom-
aier work, the spesdometer sansor may not be working.

ZSee Figure 7-61. Fabricete 3 test hameas using the following
parts. This hamess can also be wsed fo test the tachomalar.

® Two Deutsch 3-place socket housings (Part Mo, 72113
84BK) and six socket tarminals (Part No. 72191-84).

& Duulsch 3-place pin housing (Parl No. T2103-948K) and
thres pin termingls (Part Mo, T2080-09%).

®  Six lenglhs of 18 gauge wire, each 8.0 in. (15 cm) ong.

& Test for voltzge to sensor by checking for 8-12 VDEC on
rad wire in connecior [65).

® Then check for continuity to ground on black wire in con-
necior [65].

1. Install the test harmess between the vehicle speed sen-
s0rF connector hahses [65).

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

3. Plce speedomelsr lesler power swilch in the ON pogh-
tion. Place signal switch in the [N positon.

4. Plug the spesdomster tester info the test harmess, Tum
vehicle ignition switch O,

5 Press ENTER on the lester keypad.
Haotate the motorcycle's rear wheel,

&, |f reading on spesdometer tester changes as whesl
i rotated, speedomeatar sensor is DK,

0. i reading does notf changs, wehicle speed sansor i

suspect. Install a known, good wehicle speed sensor
and test again.

1. Deutsch socket housing (2)

2. Deutsch pin housing

Figure 7-61. Test Herness
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Speedometer Test: Chart 1
ODOMETER, TRIP ODOMETER AND RESET SWITCH TESTING

Tum igniton ON. Dues adamelar dsplay
oonsist of conmect numbaens ?

BT

Enoss inp reset swich, Faplara reinument
Dz dkaplay fogoia miadule.
between np and
CborEsT MaiasT =an

Raplacs iInstrumant
Werty rip disolay il iy
ekl of corme
i, Ans chimest B2
numbers displaysd?
[=] | E*‘CZI
Muplecs ngtrumenl
Press mesl for § goc- modula.
nniis. Does irip odome-
Ler ] B0 o e
L n]
STOP
Raplans insinament
e,
g i e
Speedumeler Taal
Chart 24,
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Speedometer Test: Chart 2A
INOPERATIVE, INACCURATE OR ERRATIC SPEEDOMETER

o neidle sScng miscmilenliaematic.
Check Anomssary Fusa. Fusa DR Mo, roplace: Fuse (code G032 ).
“fias, Tum ignition ML s spsssdornaiar backlghang on?

Hook up speecorrsler 1aeiar,
Saf TESTIMNG. Venfy #hal

Irsmnﬂﬂfhh:kjﬂ‘ﬂm' s
i o, edwack for 912 VDG
o O wine al berrringl gn

R bnsck of spesciomoior.
Waolkage prossal™
Feriamn speed sweap harction and spocified YES EE
il with tesier and chesnes auipurt speed
i pimetEnErn coomoer changs o0
spusdmmealer
Chack for corfinuity b
Dwocs spoadamalarn apisar 1o funchion B wira & farminal Ll andl repeir
rermaly and follow sweeping mt;mmrlm:hﬂﬁ apen in QAW wine.
reiusray input? Conlivaity prasent? =
= o] 53
Priugram stoady Cimck 3-pin wehicle spesd 280 Eapia Lozats sl mpair
mwmhﬁm wwwtmmmt- i-mm,n-a-'d::ndub. opon m O wirs.
aserye outpul sireed G damages, Gonrscior or wie pre
epaadameater while darnags kound? BMG
movingshaking wahick
hamass commecions
Culpit srmatic?
[ ]
Bad conmnscion Pt &3 Prepluis
fioiund. Rapair oo neCossany. Fezinument moduie.
neciur or Framaas
BOO4 0
[
M2
DIAGNOSTIC NOTES
# Low baltery vollage on spesdomeler losher
may cause naccurate lest resits Make
STOP sure speedomeler lesfer battery is fully
charged
5 |E°.1° ) ® I necassary, remove vehicle speed sensor
-:nmﬂg.-r“' amd check for accumniiation of debwis. If

debriz is nod prezent, replace sonson I
debriz iz present, clean sensor and repeaf
test. Raplace if MecesRan:
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Speedometer Test: Chart 2B
INOPERATIVE, INACCURATE OR ERRATIC SPEEDOMETER

Caninitind ssed froen Sipasckornanar Teal: Charl 24,

Check for 11-13 VDX an GY wire m woiecks speed sonsor
connacior [ESE]. Vallags prasant?

Check for cominuity to ground Check for open/
oni BK wins In connecinr [E58]. I e,
Crpnliswly gossen!? Wires OK?
=] £ (o]
Check lor volage on W owins Check for opan Heplace Fapair
In conmachon [S5E]. Whiks wirgs Wires OE7 resdruinniat ks WS,
commeclad, maler ghould read
4-6 DL when gear iooth By
aban i -1 VDG wifven gesar

]
inoth present. Does &7 EIE
I‘l"E‘:'ri
Fcplana

Aapalr
e e, Wires.

BoE Lol

E’cg

Chiackl Inatmuemant maduls powes +8VDC s 45 WO is prosor,
[0 wire) arsd ground 1emminal (BE not present. e e ipnctustion
wira] woftage at harck of inssnimant b =1 WIS,
mduls. Tes! vwollage whike shaking Replce
famess. Docs waltage fuciusic™ Insfrurnsant mcdiiks Rapkce vtk

SO
BIEE
BOID
YES
Repair as nocessarny. Chiack far spark plug wirs sarminals propay
aaalad anlo spark plugs srd secondany ool
L termnals. Check for waoar pornes on soark

plug wires where insulaton may b
dharrege]. Dioas carrsgs s

| YES |
Check specdometer spoed

Imlrmmw.f SN, CIan of raplscs san-
f— anf s e, Rolast
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TACHOMETER PERFORMANCE CHECK

GENERAL

NOTE

Tachometer performance check can also De perfonmed using
DHGITAL TECHMNICIAN (Part No, HD-44750).

See Figure 7-59. Use the SPEEDOMETER TESTER (Part
Mex, HO-41354) for tachometer diagnostics. These diagnastics
may includs:

#  Checking tachometer operation.
#  Testing tachometer needle sweeping achon.

Tha lasler can be connected to the wehicls’s cam position
gensor connecior. This connection introduces a signal o the
ignition module that simulates the signal from the cam posi-
tion sensor. The igniion module will use this simulaled signal
to open and close circuits to fire he spark plugs. This allows
vou bo simulabe the enging running and therefore generats

lachometer readings.

TESTING

Operation Test

NOTE

For imformation on e comect routing of spesdomesler SOMS07
wiring see 7.24 SPROCKET COVER WIRING.

1. Hee Figure T7-62. Locete the 3-place cam position con-
nector [14] wwder the sprocket cover. See 230
SPROCKET COVER.

2. See Figure 7-63. Connecl the specdometer tester to the
cam position sensor Deutsch socket housing using besl
harness. See  Speedometer Sensor Tesl under 718
SPEEDOMETER PERFOAMAMCE CHECHE for mors
infarmation on test harme:ss.

4. Convert the desired test APM fo a teater freguency in
Hertz, Several conversions are listed in Tablo 7-16.

a. Select a desired tachometer reading for festing. This
example will use 2000 AFR.

b. Divide the desired tachometer reading by 80. For
example, 200060=133.3.

NOTE
Al tachometer accuracy lolerances were taken at 88 77 ° F
(2025 * C).
4. Enter the result (33.3 for 2000 RPM) into the speedome-
biar Leser,

a. The tachomster should respond by moving its nee-
die 1o the desired APK.

b, Test the tachometer at several different RPM read-
ings to warify proper operatan,

Figure 7-62. Cam Position Sensor Conneclor

Table 7-17. Tachometer Accuracy
Tolerances and Conversions

2000 4080 G000 TS00
READING | ooyl | RPM | RPM | RPM
Tolerancs
210 20
{4/~ BIPM) 100 120
Convarsion |
335 &6.7 100 125
facior |
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Sweep Test

1.  Ses Figura 7-63. Connect the speedometer tester to the
cam position senzor Deutsch socket housing wsing hest
harmess, See  Spesdometer Sensor Test under 7.18
SPEEDDOMETER PERFORMANCE CHECK for more
information on test harness.

2. Place specdometer fester power switch in the ON posi-
tion. Place signal awitch in the OUT positon.
3. Turn wehicle ignition swilch QM.

4. Begin besl by pressing 0 on the tester keypad, then
pressing EMTER. The tester will scan for bwo seconds,
then the tester will put out 2 1 Hz signal.

5. Gaslect a test rangs.
a,  Press 2 o select LO range.
b Press 5 fo select CEM range.
c. Presa B o eslect HI rangs.

6. Afer selecting a range, use the comesponding amow
keya to accelerste through the rangs. As you mowve
thrgugh the speed range, check for emooth needle
movemant.

a I testing LO ramge, press 1.0r 3,
b I testing CEM range, press 4 or 6.

c. |ftesting HI range, press 7 or 4.
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1. Deutzeh socket housing test connector
2. Dueutsch sockel housing
3. Deutsch pin housing .
4, Cam position sensor - a;r’??
a “‘.)
- Lugm] | [oe
/ I ’l'F.ITE =
1 | 2 L ||
‘ ‘ oy
-
I
—
kS [
EN
Wires continue to .
Electronic Contral -——«— |
BTy Madule - _ 1

Figure 7-63. Testing Tachomeater



HORN

7.20

GENERAL

The hom is localed inside talring.

REMOVAL

1. BAoemove seat. See 238 SEAT.

AAwarNING

To protect agalnst shock and accidental start-up of vehi-
cle, dizsconnect the negative battery cable before pro-
ceeding. Inadequate safety precautions could result in
death or serious injury.

2. Disconnect negative baltery cable.

3. Remove headlight support brackst. See 2.25 HEAD-
LIGHT SUFPPORT BRACKET.

4, See Figure 7-84. Remove fastener (3).
Bemows hom (1) from feifng support bracked (4).

6. See Figure 7-85. Delach YBE power wire and BE
ground wire from terminal clips on horm,

INSTALLATION

1. See Figure 7-85. Connect Y/BK power wire and BK
ground wire bo lerminal clips on horn,

2. See Figure 7-84. Attach horn (1) @ lalrng support
pracke! (4) using fastener (3). Tighten to 72-06 in-lbs
[B.1-10.8 Mm).

3. Check hom operation. f hom does not sound or fails to
function salisfactorly, see TROUBLESHOOTING.

A, Torn ignition key switch O
b.  Prese horn switch to aclivabe hom.
c.  Turn ignition key switch OFF.

4, [nslal negative battary cable.

AWARNING

After installing seat, pull upward on front of seat to be
siure it I locked in position. If seat |5 loose, it could shift
during vehicle operation and startle the rider, causing
loss of control which could result In death or serious
imjury.

5. Install seal Seo 2.38 SEAT.

Harn
Horn connectors [122 A & B]

1

2.

3. Harn fastener
4

Fairing support brachet

Flgure 7-64. Horn Assembly

11105 e Lafi Handlebar Swiich [24]

L owl drasiad] A

Ligit power TBE | 7| [ BE

HHigh beam W[ W

Heun —— AR 5 —T7EE

__ Fromfashar  BFEW [« [WHR—
— Leftbam v Liel | ¥
—Right turn BN 7| B
.—Hom power 0 —eg 0

Tey shearioed cdrcui THLIGH

j .- Ta am‘m - 2 — _ﬂ-ﬁ
o Cluteh Switch [35]

Horm [123]

Left Handlebar Switch

Figure 7-65. Horn Wiring
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TROUBLESHOOTING

1. It the hom does not sound or falls fo function satisfacto-

rily, check for the following conditions:

&. Dischanged batteny.

b Loose, fraved o damaged wirng leading to horn fer-
minal.

2. It battery has a satistactory charge and wiring appears to
ba in good condition, test horn grounds and switch using
vollrmzber.

a. See Flgure T7-85. Remowe Y/BE power and BE

grownd wires from terminal clips.
b Conmect volimeter positive (+) lead to Y/BE wire.
c.  Gonnect volimater negalive (-} lead 1o grownd Figure 7-66. Homn Switch

d.  Tum Ignition key switch OM,

3, See Figure 7-66. Depress horm switch and cbsere voli-
migtar reading.

a. It batbery voltage s present, hom or kom grounding
is faulty. If horn is faully, replace wnit as an assemn-
bhy. The hom iz nat repaimble.

b. |f battery voltage is not present, either horn swilch or
wiring to horn is faully.  hom switch |5 fauly,
replace left handlebar ewitch. See 7.15 HANDLE-
BAR SWITCHES.
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NEUTRAL INDICATOR SWITCH

GENERAL

Ses Figure 7-67. The newtral indicator switch (2) is threaded
into the transmission portlon of the right crankcess half. |t is
immediaiely forward of the tansmission sprocksl (1), The
sprockel cower must De removed o test the switch,

A pin on the shifier drum contacts the neutral indicator Swilch
plunger, completing the neutral Indicator circult. The switch s
nof repairable. Replacs the switch i i malfunclions.

TESTING

1. Remowve sprocket cover. See 2 30 SPROCKET COVER.

2. See Flgure 7-67. Disconnect wire keed from newtral indi-
cator switch (2).

3. Tum ignition key switch to ON. Touch the neutral indics-
tor wira kaad to a suitable ground.

a. I indicator lemp lights, then problem is at ndicator
switch. Replace swilch,

b. [|findicator lamp does not light, then probbem is ekge-
where in circuit. Check for lobse conneciions,

burned out indicador amps or Taulty wiring.

. After festing and repair, connect wire kead to indica-
tor gwitch. '

4. Inatall sprocket cover. See 2.30 SPROCKET COVER.

REMOVAL/INSTALLATION

1. Werify that the ignitlon key switch is furned to OFF.
2. Remove sprockel cover, See 2,30 SPROCKET COVER.

NOTE

IF replacing  neulrad  indicalor  swilch  winng, see 724
SPROCKET COVER WIRING for carrect wire routing.

3. See Figure 7-68. Remowe wire lead (1) from neutral indi-
cakor switch (2).

4. Remowve nautral indicator switch and washer (3).

5, Install mew neudral Indicator switch.

a. Apply a light coating of LOGTITE THREADLOCKER
243 (blug) to new neutral Indicator switch (1)

threads.

b. Install washer (3) ower neutrel indicetor awitch (2)
thraads.

c. [In=isll ewitch in crankcesse. Tighiten switch o 36-60
in-lbs (4-6.8 Mm).

d.  Connsct wire lsad (1) o switch.
B Install sprocket cover, See 2,30 SPROCKET COVER.

7.21

o i
Tranamlzslon sprocket
MNeutral indicator switch

Flgure 7-67. Neutral Indicetor Switch Location
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.-"::____-"- '-:::x\-"xx
R Y™y

V
."r.. .-"" 3
{ \
|II |II .-I"'-
| I
| 2 (=,
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' L
1. Meuwtral Indlcator awlich wire lead
2, HMeutral indicator switch
3. Washer

Figure 7-88. MNautral Indicator Switch
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MAIN FUSE AND FUSES

GENERAL

Busall moforcycles lealure two components which protect the
elecirical syatam.

Fuses

Sea Figure 7-69.The coverad fuse block & behind the fairing
on the right hand side of the motorcycle.

Sea Figure 7-70. The lights, key swilch, brake/haorn and igni-
lion fuses ane rated at 15 ampa. The ECM, cooling fan and
accessory fuses ane rated al 7.5 amps.

Always investigate the cause of blown fuses before replacing
thefn.
Main Fuse

Sea Figure 7-71. The 30 amp main fuse is located under the
S0l

lo dizable the motorcycle's ignition systam, pull the main fuss
up and out of the main fusa halder,
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"

Lights
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o .

Key Switc

Diode 2
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ErakeHorn

f:-.- 75 O
Cooling Fan
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Ignition

e,
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Flgure 7-70. Fu sués and Diocdes

Meain fuse holder

L Ry =&
o4 om

aatlve ﬂﬂer‘y‘ﬂ:ﬂ

Rear brake fluid resarvoir

Figure 7-71. 30 A Main Fuse Location
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MAIN WIRE HARNESS

GENERAL

The main wire harness runs from e front of the motoroychs
o the tall section whers it connects to the tail seclion mini-
harness.

Always replace plaslic tree fasteners when replacing main
wire harness. Remowe tree fasteners carefully. do not leave
any of Fstencs in frame.

REMOVAL

NOTES
#® To enswe comec instaliiation, make note of wire routing
and catwe sfrap locations before removing main wire nar-
THEE

& Mo wire harmess s removed from front of vehicle in
between fork thube and frames.

1.  Remove seat, See 238 SEAT.

AAWARMING

Always disconnect the negathve battery cable first. If the
positive cable should contact ground with the negative
cable installed, the resulting sparke may cause a battery
explogion which could result in death or serlous injury.

2. Unthread fasiensr end remove batiery negalive cabes
{black) from batiery negalie (-) terminal

3. Pull back terminal cower boot.

Unthreed fastener and remove ballery positive cable
{red) From Battery posithe (+) terminal.

5, Dizconmect positive battery cabls from slarlor.

6. Remove tail frame upper body work, 2.36 TAIL FRAME
AND BODW WORK.

7. See Figure 7-72. Disconnect tail harmess connecior [F]
[3).

B. See Figure 7-73. Remove wire harness ground (2).

8. Remove main fuss case (3),

10, Disconnecd loot brake bght switch connector [121] (5).

| 1. Main wire harness
| 2. Ceble strap
3. Tall harness connector [7]

Figure 7-T2. Tall Harness Connector

2

L?

Main battery ground
Wire hamess ground

Main fuse case

Cable strap

Fool brake llght switch connector [121]

RS

Figure 7-73. Battery Tray Wiring
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1.

12

13.

14,

15.

16

17.

18.

18

20

21

Disconnect wiring locabed under sprockst cover. See
7.24 SPROCKET COVER WIRING.

See Figure 7-T4. Remowe hesat shrink tubing and &scon-
nect sidestand switch [133] (1)

Femowve connector from oil pressure switch [120]. il
pressure switch |s bscated on front of engins.

Rotate angine. Sea 3.3 ENGINE ROTATION FOR SER-
VICE.

Disconnect intzke air tamperaiure sansor (&3]
Disconnect throtile position sengor [B3].

Remowe fan connector [87]. Fan connector i localed
behind rear cylindar.

Aemove upper fork clamp. 2.17 FORK CLAMPS,
UFPER AND LOMWER.

Remove fairing. See 237 FRONT FAIRING, WIND-
SHIELD, AND MIRRORS.

Diaconnect:
@, Flasher conmecior [30).
b, Bank angle ssnsor connaclor [134]

c. Bleclronic control module (ECM). 4.23 ELEC-
TROMIC CONTROL MODLILE.

d. Instrument module connaclor [33).

a.  Hom comnmectons [122].

f.  Ground terminals on front of steering head,
g

Left switch howsing connector [24] and right awitch
hosing connector [22].

h.  Clutch switch [25] frorm kel Switch howsing.
Front brake swilch [121] from rght switch housing.
i hesdight connector. [38].

Remove fuse block and relay block by removing fasten-
€% Securing them to fairing support bracket.

- Remowve fuse and relzy bundle clamps.
23
24,

FRemove fuss block and relay block from thelr brackets.

Remowe any remaining cable straps and clamps secur-
ing wire harness and remove harmess from front of wehi-
cle
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Sidestand switch connector [133] (inside heat
shrink tubing)
Cable strap

Figure 7-T4. Sidestand Switch Connector [133]




INSTALLATION

MNOTE

For more information on wine harmess and hose roufing, so0
D1 HOSE AND WIRE ROUTING.

1.

2

Feed rear portion of new hamess between kel front fork
and fraume,

Continue fo feed rear and center portion of harmess
betwean lafl side of engine and framsa,

Place connectors in general location of installation.

Secure plastic hamess holder to left inside portion of
Irame using plastic tres Eslensrs

NOTE
Fuel ling is instalied under engine connector portion of wire
harness.
5, See Figure 7-75. Inslall clamp over portion of hamess

10

11.

12,

13

thal leads to engine connectors. Install clamp as shown
using new plastic tree fastener.

Sea Figure 7-T6. Route portion of main wire hamess that
containg the positive Daftery cable (3), sprockel cover
wiring (4) and transmission vent hose (2) through corner
mcnting tab (1) at rear of frame. Install new plastic tree
iestenars.

Connect fan connector [97].

Connect throfle position sensor [88].

Rotate motor Info poeition. See  REASSEMBLY under
3.3 ENGIME ROTATION FOR SERVICE.

Install sprockel cover wiring. See 7.24 ZPROCKET
COVER WIRING. '

See Figure 7-74. Connect sidestand swilch connector

[133] (1). Inztall heat shrink tubing. Install cable strap ()

securing sidestand switch wiring to sidestand switch

brawckel.

Install oil pressure Swilch connector to ol pressure

gwitch.

B Figure 7-77. Install cable siraps:

a. Front cable sirap (3) secures voltage regulstor and
ol pressure ewiich wiring.

b Middle cable sirap (2) secures voltage regulator, oil
prassure switch and cam posilion $Ensor wiring.

¢ Rear cable strap (1) secures conduit to vollage reg-
ulstor wiring.

NOTE

Snap fuse and reigy blocks imto mounting brackets before
instaling biocks to fairng matmting brackef.

14.

15.
16.

Place clamp (2} around fuse bock winng. Mounl fuse
block (1) and clamg to taling support bracket using top
fastaner (4) and bottom fastener (3). Tighten fastensers 10
72-96 In-lbs (2.1-10.8 Mm).

Repeat previous sleps for relay block.

Inslall steering head clarmp around wire harmeass and
sacure clamp b laiing support bracket with loop facing
wehicle. Tighten fastener o 16-18 f-lbs (21.7-24.4 Nm)

Eal

Mounting tab
Transmisslon vent hose
Positive battery cable
Sprocket cover wiring !

Figure 7-76. Corner Mounting Tak
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17, Install upper fork clamp. Ses INSTALLATION undss 217
FORK CLAMPS, UPFER AND LOWER.

18. Connect:

g8. headlight connector [38].

b, Fronl brake swilch [121] Lo fghl swilch housing.
c.  Clutch switch [35] to left switch housing,
d

Left switch housing connector [24] and right switch
housing connector [22].

2. lgnilion swilch [33]

f. Girownd terminals on front of steering head.
g.- Horn connectors [122].

h. Instrument module connecior [39].

i. Install slectronic controd modwls. See  INSTALLA-
TIOM under 429 ELECTADNIC CONTROL MOD-
LILE.

J Bank angle sansor connector [134].
k. Flasher connecior [30].

19. Zee Figure 7-79, Verlfy proper fairing wire routing and
cable strap locations.

20. Vanfy that front forks can be tumed from full lsft to full
righit lock without wire hamess binding or pinching.

21. Inetall feiring. See IMNSTALLATION under 237 FROMT
FAIRING, WINDSHIELD, AND MIARORS.

22. Zee Flgure 7-73. Connect foot brake Bght swilch connec-
tor [121] (5). Install cable strap {4).

23. In=tall main fuss casa (3).

24, Inestall main batbery grownd (1) and winre hamess ground
{2). Tighten fzstensar fo 48-72 in-lba [5.4-8.1 Nm).

25. Ses Figura 7-72. Connect tail harmess connector {3).
Altach cable sirap (2).

268. Install starter side of positive Datlery cable 10 starier,

AWARNING

Always connect the positive battery cable first. I the
positive ceble should contact ground with the negative
cable installed, the resulting sparks may cause a battery
explosion which could result In death or serlous Injury.

27, Inslall positive batbery cable (red) to positive tarminal of
battary. Tighten to ¥2-96 in-lbe (8-11 Mm).

28, Connect negative battery cabls. Tighten to 72-86 in-lbs
(B-11 M),

29. In=tall tall frame upper body work, See 2,38 TAIL FRAME
AND BODY WORK.

.‘l'l.".l'.ﬂ.HN ING

After inetalling =zeat, pull upward on front of seat to be
sure it is locked in position. If seat is loose, it could shift
during vehicle operation and startle the rder, causing
loss of control which could result in death or serious

injury.

3. Install seaf. Ses 2.38 SEAT.
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Middle cable sirap
Front cable strap

Flgure 7-77. Cable Straps

Fuze block

Clamp

Baottom fuse block fastensr
Top fuse block fastener

ol ol L

Flgure 7-T8, Fuse Block




Cable strap

Left turn signal conneclors

Data Nk [91]

Left switch housing connector [24]
Cable strap

Headlight connector [38]

Right turn =lgnel connectors

Cable strap

Right switch housing connector [22]
10. Ignition switch connector [33]

epNmmppp = S

11. Cable strap

Figure 7-79. Falring Wiring (viewed from undemeath tairing)
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SPROCKET COVER WIRING

GENERAL

Connectors for the stator [46], voliage regulator [77], wehicle
speed sensor [B5], cam positlon sensor [14] and neutral
switch [131) are located under the sprockset cover.

REMOVAL

1. Remove sprockel cover, See 2.30 SPROCEET COVER.
2. SHee Figure 7-80. Disconnect sppropriate connectorn(s).

INSTALLATION

NOTE
See Figure 7-80. ANl wiring under sprockef cover fhal gets
routed from sprockel area Iowards front of vehicle is rowted
hahing cam cover bresther hoss (&)

1.  HRoute oil pressuns seilch wiring (10) from main hamess
(6], b=hind cam cover breather hoae (3) to oil pressura
switch locaied on fronl of engend,

2. Houte sidestand awitch wirng (not shown) from meamn
harmass, underneath engine: and 1o sldestand switch
[1:33].

NOTE

Stator connector wiring is ingtallad over ofl pressure and Sidg-

stand swalch waring.

3.  Gonnect stalor connetlor (3.

4, See Figure 7-81. Connect cam poaition sensor [14] {1).
Form a loop (2) as shown using wiring |sading bo Cam
poslion Sensor

5, See Figure 7-82. Connect neutral switch connecior.

6.  Ses Figurs 7-83. Form a loop (6) as shown using newtral
switch wiring.
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4.
5.
. Main harness
7.
8.
9

Lol ;

Voltage regulator connector [77]
Cam position sensor connector [14]

Neutral switch connector [131]
(approximate location)

Heutral switch location

Cable strap

Vehlcle speed sensor connector [65]
Gam cover breather hose

. Stator connector [46]

0. Qil pressure switch wiring

Figure T-80. Sprocket Cover Wiring

1.
2.
3.
4.
B.
6.

Cam position sensor [14]

Loop In voltage regulator wirng
Meutral switch location

Cam cover braather hose

Stator connector [46)

Dil pressure switch wiring

Flgure 7-81. Cam Position Sensor Wiring

=
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A.1

APPENDIX A-TOOLS

Y e,
.-_.-'_.--' *
’ ;
e ;
L
2

" Part No. B-45521 Steering Head Bearing Remover/

Part Mo. B-41174 Rear Wheel Support Stand and
Part No. B-41174-2 Replacement Pad Ingtaller

Part Mo. HD-38302 Steering Head Bearlng Race Installer
{Used with B-45521)

Part No. B-42887 Brake Caliper Piston Remaover

Pert No. B-580004 Pro Lavel Ol Gauge

Part No. B-43721 Front Fork Seal Driver

s B "
Y s e T
LT R T v =] O LT
B Ty L i T
LA "R T T S ;
. - Y T
W Y y
L, ™, Y Y
Tt ., TN
., L N
" x\\. -y . \\K
B % X
-
.,

Pert No. HD-01283 Rim Protectors

Part No. B-43993-7/-8 Wheel Bearing Collets
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Part No. HD=-21000 Tire Spreader

Part Mo. HD-2E700 Tire Bead Expander

£y .
R

Part No. HD-34700-52C Shock Spanner Preload
Adjustment Tool

P 'h | Il__1-:_*_:- -
[ # o
o 'J? LR T {1 e
*%"“;{ 5 S c&_*:'_x Sy ) e
0 M_I:I e >
o'

Part Mo, HD=-44060 Wheel Bearng RemoverInstaller

Part Mo. HD-33416 Universal Driver Handle

=8 TAPT T

ey o]

Part Mo. HD-28500-B0 Wheal Truing
and Balancing Stand

.'.-.L -
'.l\..-. .'II ; i
QX ‘j{gmm |

]

Part Mo, HD-33418 Universal Puller Forcing Screw
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Part MNo. Hl:l-Elﬁa.?-.-dﬁﬁ'l‘l'edm Attachment for
Claw Puller. Use with HD-85635-46.




Part Ho, HD-86521-52A Oil Pressure Gauge

Pert Mo. HD-3545T Black Light Leak Detector

Part No. HD-34802-B Bearing Race Removerinstaller

# 2

Part Mo. HD-43884 Crankshaft Locking Tool

Part No. HD-33223-1 Cylinder Compression Gauge

l|m

;__.*_

L

el

Part No. HO-35667A Cylinder mTﬁmr

Part No. HD-38362 Sprocket Locking Link

Part Mo, HD-39964 Reamer Lubricant (Cool Tool)
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Part Mo. HD-397&2 Cylinder Head Suppart

Wl——— '_—__—_—:_—:_—:i::::m

Part No. B-45523 Valve Gulde Reamer (7mm)

L

Part No. HD-38788 Cylinder Head Holding Fixture
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Part Mo. HD=347368 Valve Spring Compréssaor

Part No. B-45524 Valve Guide Installer
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Part Mo. B-45525 Valve Guide Hone

ir=

Part No. HD-34751 Nylon Valve Guide Brush

Part Mo. HD-34804-57 Rocker Arm Bushing Rearmer



i N
Part No. HD-33446A Cylinder Torque Plates Part Mo. HD-959852-33B Connecting Rod
and Torgue Plate Bolts Part No, HD-33446-86 Clamping Tool

Part Mo. Mzm Pigtan Pln . .P-'t Mo, HD-95970-320 Plston Pin Bushing Tool
Retaining Aing Installer/Remover

—

-—

Part Mo, HD-94800-26A Connecting Rod Bushing
Reamears and Pllats

Part Mo. HD-96333-51C Piston Ring Compressor  Pan Hn HD-35102 Wrist Pln Bushing Hone (20 mm)
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Part No. HD-38515-A Clutch Spring Compressing Tool
and Part No. HD-38515-81 Forcing Screw
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e
S
.,
"'\._ ",
T N ']
= 1.8
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[ s |
S 2 —
- i o,
= - ~ Sz

Part Mo, HD-39985 Deutach Terminal Crimp Tool

FPart Mo. J-5588 Trnnamludn.n Shaft
Retaining Ring Pliers

Part No. HD-41354 Speedometer Teater

|

Part Mo. HD-37292-61 Two Claw Puller
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1 —— —-
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- i S
& & 4 F] q L— —
e oL |
@ 1 o gy
= |
S = - = | ]
=17R" A74 LT N T e 1

Part No. HD-35760-69A Bushing/Bearing Puller Tool Set.
Set includes ltems 1-7. ltems B (HD-95769-69), 9 (HD-

95770-69) and 10 (HD-35771-69) are optional.
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AMP MULTILOCK ELECTRICAL CONNECTORS

B.1

REMOVING SOCKET/PIN inadvertenily reloased. Aepeal the step without releasing
the tang.
TERMINALS f—
T Y . - iabie. o . b
1. Remove connector from the retaining device, either o mrm et # pinvaalaty pin. may
attachment or rossbud cip. ’ '
3 i FMINAL CRIMP TOOL (Part No
2. Depress the bullon on the sockst terminal side of the @ Am ELECTRICAL TERM
connector (plug) and pull aparl the pin and sockst HD-41608) iz used to install Amp Mulli jock pin and
Fralves., socked lerminals on wirss. If mew ferminals must be
nataled, Crivnpinyg Invstruciions on the next
3. Bend back the latch slightly and free one side of second- e 86 Lewnpng PRE
ary Iock, then repeat the step to release the olher side.
Rotate the secondary leck outward on hings to access  [NSTALLING SOCKET/PIN
terminals in chambers of connector housing.
REpiy . ’ TERMINALS
4. Looking in the terminal gide of the conneclor (Opposte B
the secondary lock), lake note of the cavity next to sach
terminal. NOTE
5. Ses Figure B-1. Wilh the flal edge againat the terminal,  For wire localion purposes, numbers are stamped info
insert the pick tool (Snap-On TTB00-3) into the cavity .‘!E:'Eh]fh'.'.rﬁrj" locks of both the socke! and pin housimps. Ses
until it stops. Pivot the end of the plck away from the ter.  Figurs B-2,
minal {locktab ks Inside housing) and gently tugon wire o 4 From the secondary lock side of the connector, insert the
pull terminal from chamber. Do nol ug on the wire il terminal info its respective numbered chamber unfil it
the tang is released or the terminal will be difficult to snaps in place. For proper fit, the siol in the terminal
remove. A “click” is heard il e tang Is engaged but then must face the tang In the chamber.
04 B

Secondary lock open

Figure B-1. 10-Place Amp Multilock Connector
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1. Open secondary lock.

2. Insert plek Into cavity on Inboard side
of connector.

Pivol end of pick 1o release tang.
Gantly tug on wire to remove terminal
trom housing.

g

Flgure B-2. Releass Tang and Back Out Terminals

NOTES
#® Sss Figue B-3. The tang in fhe chamber angages e
Shal fo dack fve termimnal in posthion.

& O the pin side of the connecton, fangs are posttioned af
the bottom of sach chamber, so the siot in the pim terrn- |
nal {on e side oppaosite e crimp tals) must feee down-
weand.

®  On e sockel side, langs are at the fop of each cham-
bar, 20 the socket termingl 2lof {on the same side as the
crin taiz) must BRoee Wowand,

® LUp and down can be defemmined by the position of the
relaase bufton [used fo separate the pin and socke! II"-.
halves). Consider the butlon o always be on fop of the \

2. Gently tug on wire end fo werify that he terminal is
lncked In place and will not back out of chamber.

Pin housing Socket housing

TN pF

3. Rotate the hinged secondary lock inward until tabs Tulty Figure B-3. Multilock Connector Cutaway View
engage lstches on both sides of connector.

4. Insert the socket housing (plug) into the pin housing
[recaplacia) until il snaps n place,

b Install connecior on ralaining device, aither artachment
or rogebud clip,
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Secondary locks open (zocket housings shown)

Stamped numbera on secondary locks indicate wire color locations

P!
1BEE| BEEEER

g N g N oy SN, [

— —— = — —%

Pz af ' 5;:4 5 i

Figure B-4. 3-Flace and &-Flace Amp Multilock Connectors
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CRIMPING INSTRUCTIONS

1. Squeeze the handles o cycle the crimp tool [Part Mo,
HD-41809) to the fully open position.

2. Faisa locking bar by pushing up on bottorn flangs. With
the crimg talls facing upward, insert conlac (socketpin)
through locking bawr, 50 that the closed side of the conlacl
fests on the front nest (concave sphil kevel area of the
crimp tool). See Figura B-3.

3. Redease locking bar 1o lock position of contact. When
cofrectly positioned, the locking bar fits snugly in the
space al the front of the core crimp tails.

4. Sirip lead removing 532 in. (4 mm) of Insulation. Insert
wires between crimp tails untd ends make contact with
lecking bar, Verify that wire is positioned so hal shaorl
pair of crimp tails squesze bare wire sirands, while long
peair folds over insulation materil,

5. Squegee handle of crimp fool until tSghtly closed, Tool
automatically opens when e crimping seguence is
complete, Ralse up kocking bar and remove Contact,

6, Inzpect the quality of the core and insulaiion crimps. Dis-
tortion should Be minims).

1. Insulating crimp tail 1
2. Core crimp tall 2 3 3 f1
3. Locking bar groove /‘; 4 \ ] ,)’r
4. Tang siot / 3 N
\
e R
i =
~ 4
1. Raiss locking bar and seat contact 2. Insert stripped lead until it
on front nest of crimp tool. Release contects locking bar.
locking bar
CRIMPTDOL
MEST
From
Middle:
Faar
£
3. Close and squeeze crimp tool. 4, Raise locking bar and remove contact. |
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DEUTSCH ELECTRICAL CONNECTORS

B.2

GENERAL

Deutsch Connecions feature & superior seal 1o protect electri-
cal contacts from dirt and moisiune In harsh environments.
The connector also provides superior pin  retention.

Sea Figure B-8. This 12-pin connecior illustrates the vanous
parts of the Deutsch connector. The following instructions
may be folowed for all 2-pin through 12-pin Deulsch connec-
fors.

Socket housing: alignment labs andor external latch, sec-
ondary locking weadge, Internal seal, wire seal, seal pin.

NOTE
Seal ping or plugs are inatalied in the wire seals of unused pin

and sockst lacalions, I removed, seal pins must be replaced
lo maintain the integrity of the environmertal seal.

Pin housing: alignmenl grooves andior external lalch cover,
attachmenl clip, secondary locking wedge, wire seal, seal
pin.

REMOVING/DISASSEMBLING

Attachment clips are attached to the pin housings of most
connectors. The clips ane then attached to T-studs on the
motorcycle frame, T-studs give positive location 1o electrical
connectars and wire harness, Consiatent location reduces
glectrical problems and improves sarviceabilily,

1. Push the connector to dizengage small end of slot on
attachment clip from T-stud. Lilt connecior off T-stud.

2. Depress the external latchi{es) on the socket housing
side and use a rocking motion to separate the pin and
socket hahves. Two-, three-, four- and shepin Deutsch
connaectors have one external latch, while eight- and
welve-pin connectors have two, both of which must be
pressed simultancously fo separate the Connecior
halves,

NOTE

With few exceplions, the sockel housing can atways be found
on the accessory sige, while the pin side of the conmector is
connectad fo the winng Emiess.

REMOVING/INSTALLING SOCKETS

1. Ses Figure B-7. Remove the secondary locking wedge.
ingert the blade of a small screwdriver between the
socket housing and locking wedge inline with the groove
{inline with the pin holas il e groove ks abeant). Turn the
screwdrivar 30 degrees to pop the wedge U

2. Ses Figure B-8, Gently depress terminal latches inside
sockel housing and back oul sockets through holes in
rear wire seal.

Figure B-7. Depress Terminal Latches/Back Dut Ping

NOTE
An ELECTRICAL TERMINAL CHIMP TOOL (Pant No. HD-
39985 is used b nzisll Dewtach pin amd socked Mermings an
wiraz. If mew ferminals must be nstalled, follow the instruc-
fions incledad with the crimping tool or see Crimping insic-
fions i this saction.

Fit rear wire seal Into back of socket housing, it removed.
Grasp socket approximately 1.0 In. (254 mm) behind the
condact barrel. Gently push sockets through haobes in wire seal
into their respectve chambers. Feed socket into chamber
untid it “chcks” in pace. Verify that socket will not back out of
chamber; & slight tug on the wire will confirm thaf it is prop-
erly hocked in place.
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3.

Figura B-8. 12-pin Deutsch Connector (Exploded View)

Imstall imtarnal s=al on lip of socket housing, if remoeed.
Imgert fapered ond of secondary locking wedge o
socket housing and press down until i snaps in place.
The wedge Tils into the cenler groove within the socket
housing and holds the tarminal latches tightly closed.

MNOTES
Whils rectangular wedges do nat require 3 spaclal anlen-
fafion, e conical secondary locking wadge of the 3-pin
connector musf be ingtalled with the asmow pointing
foweard he exlarnal lalch. See Figure B-9.

If the secondary locking wedge does nol shide inlo the
insfaled position easily, venfy that all tarminals are fullfy

'nmwhmmmmm.mmmmmu

terminals are not properdy natalisd by not enfenng iis
fully inslafled position.

REMOVING/INSTALLING PINS

1.

Remowe the secondary locking wedge. Use the hooked
=nd of 8 stiff piece of mechanics wire 3 needle nogss pli-
@rs, or 4 suilable pick tool (Part Moo HD-41475-100). Ses
Flgure B-10.

Gently depress terminal latches ingide pin housing and
back out pins through holes in wire seal,
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NOTE
An ELECTRICAL TERMINAL CARME TOOL (Part No. HD-
30965) iz usad o install Deulsch pin and socket terminals on
wires, If new termingls muat be installed, see Crimping
Instruchions in s sechion.

3. Fil wire seal into back of pin housing. Grasp crimped pin
approzimataly 1.0 in. (254 mm) bahind e contact Dar-
ral. Gendly push pins through holes in wire seal into their
regpective numbered locations. Fead pin inlo chamber
until it *clicks™ in place. Verity that pin will not back cut of
chamber; a slight tug on the wire will confirm that it is
propachy locked in place.

4. Inzert tapered end of secondary locking wedge Info pin
housing and press down uniil i snapa in place. The
wedge fits in the center groowe wilhin the pin Rousing
and holds the terminal katches tghtly cdosed.

MNOTES
®  While rectangular wedges do nof require 8 spacial onern-
tation, the conical secondary locking wedge af the 3-pin
porrecior musl be instafled with the amow poinling
towand the extemal aich. Sas Figura B-5,

& I ihe secondarly locking wedge does not siide info e
instalied position sasily, verify that all levminals are fully
irrstaled i e pin housing. The lock indicates witen fer-
minals ara nof propery nstalled by nol erlering s fully
it lalion position,

ASSEMELING/INSTALLING

1. Insert socket housing into pin howsing until it snaps in
place. Two-, three-, four- and six-pin Deulsch connectors
mave one external latch on the sockst half of the connec-
tor. To fit the halwes of the connector together, the latch
on the socket side must be aligned with the latch cover
an the pim side.

For those connectors with two external latches (8-pin
angd 12-pin), a differant system i used o prevent
improper assembly, Align the tabs on the socket housing
with the groowes on the pin housing. Push the connector
halves together wilil the latches “click” If latches do nod
click {latch), press on one side of the conneclor until that
latch engages, then press on the opposite side io
engage the other latch.

NOTE
Deutech connectore are color coded for lpcalion prposes.
Those conneciors assockaled with left side accessorias, such
a2 the front and rear lefit fun signals, ave gray. Al giner con-
mectors, including those associated with right side accesso-
ries, are black.

If it should become necessarly 1o replace & plug or receplacis,
hease note that the H-pin and 12-pin gray and BEcK comnas-
tors are not imerchangeatie. Since lacation of the alignment
labs differ behwesan the bleck and gray conmmeciors, LGS or
recaplacies musl be repiaced by thase of the same color. If
replacing both the socket and pin halves, then the black may
be substifvted for the gray, and vice versa, The sacket and pin
halves of aif other connechors arg inferchangeable, that is, e
tack may be mated with the gray, since the alignment fahs
are ghsent and the orientation of the extemal latch is the
2ame,

e —

— )

Figure B-10. Deutsch Connector Pick Tool
(Part No. HD-41475-100)

Atachment clip

SHET

Attachment clip installad

Flgure B-11. Attachment Clip Installstion

Sea Figurs B-11. Fil the altachment clip fo the pin hous-
ing, ¥ removed. Place large end of elot’on attachment
clip over T-stud on frame. Push assambly lorwand to
engage small end of slal,
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3. Close and squeeze crimp tool

Ingulstion crimp

Core crimp
s

RELTE o

contacts locking bar.

4. Ralse locking bar and remove
contact.

Figure B-12. Deutsch Crimping Procedure

CRIMPING INSTRUCTIONS *

1. Zee Figure B-12. Sguesze the handlas to cycle e crimp
ool B0 the fully open posttion.

2, Balse locking bar by pushing up on bottom flangs. With >

‘the crimp tails facing upward and the rounded skde of the
contact barrel resting on the concave aplit level arsa of

the crimp tool, insert contact (sockebipin) through middle &

hole of locking bar.

3. Release kocking bar to lock position of contect. i the
crimp tails are slightly out of vartical alignmesnt, the crimp
tool aulomalically rotates the contact so that the fails
fspe siraight wpward. When comectly posiboned, the
locking bar fits srusgly in the space between the contact
band and the core crimp tails.
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Sirip lead removing 5732 in. (4 mm) of insulation. Insert
wires between crimp tails unlil ends make contact with
lgcking har. Verify that wire is poeitoned so thet short
pair of crimp tails squesse bare wire sirands, while long
pair folds over inaulation matenal.

Squesze handle of crimg ool uniil tightly closed. Toaol
automatically opens when the crimping seguence is
complete. Raiss wp locking bar and femowe Contact,
Inspect the qualty of the cone and insulatlon crimps. Dis-
tortion should be minimal.



[ b

SOCKET 3IDE
1. Socket terminal 7. Locking wedge
2. Wire geal 8. Latch cover
3. Socket housing 8. Pin housing
4, External latch 10, Wire geal
5. Internal seal 11. Pin terminal
6. Locking wedge

Figure B-13. 2-Pin, 3-pln and 4-pin Deutsch Connectors
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PACKARD ELECTRICAL CONNECTORS

B.3

GENERAL

From a servicing stsndpoint, there ere two basic types of
Packard elecirical conneclors, those wilh pull-lo-seal enmd-
nals and those with push-io-zeat terminals.

Look into the meting end of the connector. |f it appears that
the terminal can be extracted trom this side, then It is proba-
bly the pull-to-ssat typs.

Af least one Packard pull-to-seat terminal can be easily rec-
ognized by the presence of a locking sar. The ear engagss a
ghot in the connecior housing and presents the terminal from
being remowed from the wire end side of the connector. The
adr also acls as a strain relief in the event that the wires are
pulled and further imhibits movement of the terminal inside
the charnber, For an example of this lype of connedor, node
the MAFP sensor connector [80].

Unlika most connectors, where the terminals are pulled out
the wira end of the connactor, to remove the tarminals from
the pull-to-seal connectors, the fermingl i pushed out the
mating end of the connecior. Once a new tarminal is crimpead
onto the end of the wing, the wing i pulled o draw the bermi-
nal back insids the chember of the connector housing.

T types of Packard pull-to-seat slectrical connectors are
uzed. One type hes an external latch to lock the pin and
socket halves logethen, while: e othor makes use of a wire-
form. Ses Figurs B-14. The mannar in which the terminala
are pickoed differs bebwean these bwo lypes of connectors, as
further described below.

L= 1r—nt e

A

Fhvot end of pin to depress tang.
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Figure B-14. Packard Connectors

Push on wire end of lead to -f)
remove terminal.

-

’,«/Hu'aa tang and re-install terminal.




PULL-TO-SEAT TERMINALS

Removing External Latch Type

Tor reamove 2 pull-lo-S5oal bermingl rom cohmnecions: with exter-
nal letches, procsed as follows:

i.

2.

Femove the connector from the relaining device, i
presant,

Bend back the extemnzl latchies) shghtly and ssparate
the pin and sockel kahes of The connectar.,

To free & pull-to-seat terminal from the connector hous-
ingg, first look Into the mating end of the connecior to find
tha locking tang. See A in Figure B-14. The langs
alwsys positioned in the middle of the chamber and are
on the same eide as the external latch. On thoss con-
nectors with locking ears, the tang is on the side oppo-
site the ear.

Al a slighl angle, genlly inserl lhe poind of & one nch
safety pin down the middls of the chamber (aboul 1/8
inch) and pivel the end of the pin foward the terminal
body. When a click iz heard, remove the pin and repsat
the procedurs. Ses B in Figure B-14. The cick is the
sound of the tang retuming to the locked position as it
slips from the point of the pin. Pick at the tang n this
manner until the clicking stopa and the pin eseme to slide
in al a slighlly greater deplh than il ed previoushy This is
an indication that the tang hes besn depressed.

NOTES
Ot those ferminais that have been extracted o a prewvi-
UL Dorasion, o choking sound mday e heand wihen the
oirn 15 pivoled to depress the tang, but procesd as i e
Clcking s audibie and then push on the wire end of the
Iaad to check if the terminal is free.

Whan pickimg mulfiple termingls, the end of the pin may
becoms malleabis. For best resuits, continue e roce-

dure with & new safely pin.

Remowe the pin and push on the wire end of the kead to
extract the terminal from the mating end of the connec-
bor, e G Figuee B-14, If necessany, pull back the con-
duit and remowe the wire seal st the back of the
connechor o inlroduce some siack in the wines,

NOTE

A serigs of Packard Eleclrical Tevminal Crimp Tools are avai-
gbie to install Packard pin and socket terminals on wires, If
W lerinals musl be ingtalied, see Crimping Instructions.

Installing External Latch Type

NOTE

For wire location purposss, alpha characters ae stamped

To instzll & terminal back into the chamber of the con-
neckor housing, use a thin fal Diade, ke that on an X-
Acto knife, and carefully bend the tang outward sway
frorm the tarminal body, S2a O in Figure B-14.

Gently pull on the kead at the wire end of the connector
to draw the terminal back into the chamber. A click is
heard when the terminal iz properly seated.

Push on the kead o verily hal the lerminal is locked in
place.

Push the pin and socksi halwes of the connector together
until the: lalches “click”
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PUSH-TO-SEAT TERMINALS

The Packard push-to-geat terminal conneciors found on Soft-
ail mods! wehicles ane Bsted below.

& Ignition Switch [33]
# Fuss 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 connector. To remove & push-
to-zeat terminal, procesd as follows:

1. Remove I connecior from the refmining device, If
present.

2. Bend back the sxtarnal laichies) slightly and separats
tha pin and socket hahes of the connector.

NOTE
Both the Ignition Light®ey Swilch and the Main Powsr con-
nectors are provided with secondary locks. The s::-q-:arﬂar}r
Inck, which may be moided onfo the connector or exist 88 8
separate piace, aids in ferminal refention. Secondary Iocks
must e opened (or removed) before the lermingls can be
axtracted from the connecior housing.

3. Open or remove the secondary lock. Bend back the laich
slightly and free one side of the secondary lock, then
repaat the step fo release the other side. Rotats the sec-
endary lock outward on hinge to access the lerminals in
the chambers of the conmector housing.

4. Looking in the mating end or terminal side of the connec-
tor (opposite the secondary lock), take note of the larger
cavity mexl I each terminal.

5, Ingert the pick (Snap-0n TTE00-3) into the cavity until it
stops. Pivol the end of the pick toward the ferminal o
depress the locking tang. Remove the pick and gently
tug on the wire to pull the lerminal from the wire end of
the conneclor. Repsat the step if the terminal & st
locked in placs,

NOTE
A sanigs of Packarg Elecirical Terminal Crimp Tools arg aval-
atWe to inztall Peckard pin and socked leviminals on wiras. IF
new ferminals must be inslated, see Crimping instructions.

B-12 2003 Buell XBAR: Appandix B

Installing Push-to-Seat Terminals

NOTE

For wira location purposes, alpha charscters are stamped

i the 2econdary locks or onto flve wire end of the connac-

tor Flowsivig.

1. To install a terminal back Into the chamber of the con-
nector housing, use a thin flat blade, like that on an X-
Acto knife, and carefully bend the tang outward away
from the terminal body.

2. Push the lead into the chamber at the wire end of the
comnector. A click is heard whean tha lerminal & properhy
seated.

3. Gently tug on the wire end to verify that the termingl s
locked in place and will not Back out of the chamber.

4. Closa or install the secondary lock. Rotate the hanged
secondary lock inward until fabs fully engage latches on
both sides ol conmecion.

5. Push the pin and socket halves of the conneclion together
until the lalches “click”

8. Im=iall connector on retzining device, il present,



CRIMPING INSTRUCTIONS

1.  Strip wire lead removing 532 in. (4 mm) of ingulation.
2. Compress handles until ralchel automatically opens.

NOTE
Alwayz perform core crimp before insuialionseal cnmp.

3. See Table B-1. Determing he cormect dye or nest for the
core Crirmg.

NOTE

Whan the word “TIF™ agpears in the Crimp Table, use the Iip
of the fool specified to perform 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-crmp tails are poinling towards

the forming jiws.

5. Genly apply pressure to handles of ool until crimpers
glighily secure the core cramp Lails,

G, Ingert stripped wire bebween crimg Lails, Verify that wire
is positioned so thal shorl palr of crimp teils squesze
b wire strands, while long pair folds over insulation or
eeal matarial.

7. Sguesze handie of crimp tool until tightly closed. Tool
automatically opens when the crimping seguence is
compleis.

& Table B-1. Determine the correct dye or nest for the insu-
lationseal crimp,

9. Lay the back of the insulation'seal crimp Lails on the
appropriate mest. Be sure the insulation’seal crimp ails
ang paointing towards the forming jaws.

10. Squeeze hande of crimp tool until tightly closed. Tool
automatically opens when the crimping sequence is
complsis.

11. See Figura B-16, Inspect the guality of the core (3] and
inaulation/aaal {2} crimps. Distorlion shousd be minimal,

S Tool tip ‘

|

_Li:/ \—._— |
AN ET 5
|5 2 []zo0n ':'QED s |

| |10 2.0) § 16 B4 = =

i iJ-ﬂ-"-“ 12 10 iﬂva_:')
| @) '51‘ B il ‘
I ©)®) I iy a ot
| A I(“ék d
| wiet @

Packard 115

Figure B-15, Packard Terminal Crimp Tools

Table B-1. Packard Terminal Crimp Tools

| SPECIFICATION | PACKARD 115 | PACKARD 271
Part No. HD-38125-8 HO-38125-7
Maon-sealsd
Type of Crimp terminals, Ntﬂnrr:iwn H;“
bartt aplices
Dye/nests F-G A-E
e pcap i

Ingulation
Insulation crimp

|l'-"|"".""

Core crimp
igure B-16. Inspect Core and Insulatlon/Zeal Crimps

m

2003 Buwll XB3R: Appendlx B B-13



ELECTRICAL CONNECTORS

GENERAL

B.4

Connechor mumbers are listed in |brackets] In this manual.

The following table provides a brief deacription of the connec-

tors found on the Firsbolt XB9R.

Table B-2. Electrical Connector and Location Table

CONNECTOR COMPONENT(S) DESCRIPTION LOCATION
5] main fuse spads terminals under E.E_E.l . B S e G -I
7] tail lamp harness g-placa Mullilock haft sacke undes tail section
[10] ECM (black) | 12—|:|lana.Da1.rts|::h in fairing
[11] ECM (gray) 12—|:.|lana-Dml$ch iin Fxiring
[14] CEM position sensor - 3-place Deytsch under sprocket cover
RE right rear turm sigral 2 1-place bullet under tail section
_“—[1.9] left rear turn Signal 2 1-place bullt under tail section
[22] rigihil b Contnods 4-place Multilock beneath right side of fairing
[24] et ha.;."ru contnols A-place Multilock bensath left side of fairing
[30] | fiasher S-place Amp irt Fairing
[31] right front turn signal 2 1-place bulled beereath right Side of Tairing
[31] left front turm signal 2 1-place bullsi ! benaath kaft sida of fairing
[33] ignition switch | a-place Augat | beneatn right side: of fairing
[38] | hElal:.I'Iarr:p connector 4-place Amp | benesth firing
[ _[39] instrument module 20-place Multilock in fairing
[4.-.E.] B stator 4-place Deutzch under sprocket cover
[61] fuse and dioge assembly apade terminals right side of fairing
[ﬁ.-E]. relay assemblhy spads terminals left side of fairing
[G5] vehicle speed sensor 3-place Deutsch under EFII'DI:#B‘I:{;';I'E.'I' 1
771 voltage regulator | 2-place Packard under sprockst cover
[E3]) Ignition codl 3-placs Packard bensath airbox base
[34] front fuel injector - 2-place Packand underneath alrbox base
—_[SEJ | -rél-ar fusd injecior | 2-phace Packard underneath alrbox bagse
[ _[EE] ] fusl pump 4-place Multilock It side of rear shock absorer
B8] throttle position sensor a 3= F'at:k:a:ﬂj ri:gnt i of er.';;;ﬁ;e Detwen I:W_.rlinl;
84 infzke air lemperalone Sensos 2-place Amp im airbox base
[90] [ engine temperature Sensor 1-place bullst I beneath airbox base
[214] ] l:iz-tla lirk 4-place Deutach beneath left side fairing
i - - 2-place spada
[B3] tail light 1-place spade Dk of Lail light
{ground)
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Tahle B-2. Electrical Connector and Location Table

CONNECTOR COMPONENT(S) DESCRIFTION LOCATION
[95] clutch awitch 2-place Multilock beneath fairing
o [9?]__ l:i:u:li'rg fan - r 2-place Murllinck behind rear t:‘!ﬂll.'l_l:lﬁ.-i’ N
[120] ol pressung swilch post terminal crankcrss above ol filker
B _"[.1.2.1] front nraln;-._smﬂch S 2-place Multilock | beneath friring
[121] rear brake switch 2-place Multilock undar seat
[1:22] hiorn spade terminals in fairing
[128] | starter sohenoid spade lerminals [ lop of slarer
{131] neutral ewitch 1-place bullsi under sprockal covar
[133] sidestand awitch 2—pla_na Multilock bog of sdestand
[134] | bank angls sansor B-pilace Sumitdome in tairing
1-place Packard behind rear cylinder head

CHYgEn SENSor
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INDEX TO WIRING DIAGRAMS B.5

Table B-3. XB9R Wiring Dlagrams

DIAGRAM | PAGE
M=in harmess B-17
Engine management circuit . B-18
El:rﬁng circult . : B-19
Horn and instruments circult 8-20 i -
Starting circuit B-21
Starting and charging circults B-z2
Component Gircuits B-23
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APPENDIX C-METRIC CONVERSIONS CA

Table C-1. Metric Converslons

MILLIMETERS TO INCHES INCHES TO MILLIMETERS
(MM X 0.03937 = INCHES) {(INCHES X 25.40 = MM)

mim in.;mm ir;. rrm in. | mm In.|jin. mm | in. I'I'Il'l:ll"l mm I|'I.. e

A 003925 0842 |58 2283 91 3.582|.001 0es|s 15240 |15 4021(3%e 8414

2 mm?es 1.024 |59 saz3| .2 a.622| 002 051(% 15875 2 5080 |3% 8572

3 01|27 1,063 [ 60 22| .8 aeel rma 076|"he 17462 2% 52.39(34 85.36

. 4  0157|28 1,102 | 61 2401 84 37D .nm 02| 7 17.780 | 2.1 53.34(37hs 8731
& 019729 1,142 |62 2441: o5 3740 .005 A27|%  19.050|2'%  53.97(3'% 8480

£  .0236|30 1.181 |62 2480, 96  3.779|.008 52| .8 20.320 (2% 5556(|3%h 00.49
—~ T 0eTs|a 1.220 |64 2519| 97  3.818(.007 ATE| Ve 20638 |22 5588 (36 1.44 |
& 0315|3z 1.260 |65 2559 98  3.858).008 203(Te  22225|2%  57.15|3% az.u?i
4 0354|33 1.299 | 66 2508| 99 3.807( 009 229| 9 22 860 | 2.3 58423 9366
1 0394 [ 34 1,338 |67 2@38[100 3.937(.010 254 g 23812 |2%w 58,74 (37 g93.98 |
2 O7H7 |35 1.378 |68 2677|101 2.976| Ve 397 1 2540 |2%  60.32|3% 0525
3 A181 |36 1417 |60 2716/102  4.016(.020 50811 2600 |24 60.96 (3.8 96.52 |

' 4 AST5 | a7 1.456 (70 2756(103  4.055(.030 762111 2794 |27 61.91|3s  96.84
5 1068 |38 1.496 |71 2795|104 4084 "= J04 1% 2857 |2': B6350(37e  9E.42
i 2362 | 39 1,535 72 ZE34[105 4134/ 040 1016 1%e 3016 [2%s 6509|329 99.06

7 2756 40 1.675 |73 2874|106 4173)|.050 1.270|1.2 3048 |26 66.04 (3150 100.01

| 8 3148 |41 1.614 |74 2913(107  4.212|| 060 1524[1%: 3175 |2% 6667 |4 1018
- ] 3543 42 1.653 |75 2053108 4.282| e 1588/1.3 3302 (2™ 6826(d4's 10218
é1|:| 3957 43 1693 |76 5992|109 4291|070  1778|15w 3334 (27 B858(41 10414

11 4331 44 1.732 |77 3031|110 4331080 2032{1%: 3492 |2% 69854 10477

12 AT24 45 1.772|78 3071|111 4370lloo0  2288/14 3556 |28 71.12|4%s 106.36

o 13 511848 181179 3oz 4409|.1 2540(17he 3651 |2™he Ti44(42 10668
14 5512 47 1.850|80 3149|113 4.449)| % 31751 38.10 |27  T7302|4' 10795

15 5905 | 48 1,600 | &1 3189|114  4.488||%w 4762(1%w 3060 |28 T366(43 10022

16 Bo00 | 49 14929 82 3228|115 4.527(|.2 S0B0(1.6 4064 [2Whe T481 ;4%5 109.54

17 60 50 1.068 83 3268|116  4.567|| 6350|156 4127 (3 ?s.zuiwa 111.12

18 TO86 | 51 e.ma;m 3307(117  4.606(.3 7620(1"he 4286 |3'e TT.7O(44 11176

19 T480 52 2.047 | 85 3346|118 4.645|[%hs 7838(1.7 4318 |31 7B.74|47s 11271

20 7874 |53 2086 | BE 3386|119 4.685||%s 9.525|1% 4445 3%  72.97|4%: 11430

21 268 54 2126 | &7 3425(120  4.724(|4 10.160 (1.8 4572 |3%s  80.96|4%e 115.89

bl _BEE1 |85 2.165| B8 3464|121 4764|The  11.112|1"%4 4604 (32 81.26{46 11684

23 8055 | 58 2.205| 89 3504 (122 4803k 12.700|17% 47682 |3V Ez.ﬁﬁgqf'.ru 14747

24 0440 (57 2.244(90 3543|123 4842||%= 14288(19 4826 |33 B:]-.Ezi#"hs 1158.06
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FASTENER TORQUE VALUES c.2

Torque epecifications for spedlic companents are listed in 5
e e
meters, use the krmokas ghven under the metric chart. For all
other steel fstenars, use the values ksted in one of the tables  The quality fasteners used on Buell motorcycles have
below. In the English table, torque figures are listed in filbs, ~ 3Pecific strength, finish and type requirements to perform
except those marked with an asterisk (*), which are ksted inin-  Properly in the assembly and the operating environment.
Ibs. In the metric labse, Nigures are Bsted in Newton-meters. Use only genuine Buell replacement fasteners tightened
to the proper torque. Substitution could ceuse fastener
fallure, which could result in death or serious injury.

Table C-2. English Torgue Values

MR E00¥ SCE 0F OUTEIDE MAMETER L
FA4STENES TYFE TENSLE MATERIAL : £ | iz | i I nches)
STRERGTH s [ajfd 3 [ B [0 [ 1 [SmE| 3@ [ThE | 1 [ S| AW | a4 | T 1
P! SAL 2 4000 LW
{ STEEL FE CAFSON B |12 | 20| 22 | & [ 65 | o8 | oes | 206 | J0
R
st DAES 2L 0 MW | ) I
Y STREL FE CARBOY HEAT 1 |z | 10 |13 | B | s | Teo| ma | o | 257 | | SaT
Yy 1BEA! | |
1
BAET 30,000 MEDH M |
STEFL Fa CAFSON 13| s | & | T | no | s | 2s | e | B | s
| ALLITY |
: : 1
| BAER = MEDHLIM |
STREL FE CAREON [ 4| =™ | & | | e | o | 2m | 30| B0 | 30

Fal | CAREON | 14 | @ | & |7 | ve| w20 0| s | 200

& 0| 2|3
3
b
£
I

16 | 3 | ™M | 1Hr ]| 18 -] 43 B2 MO | B

ICIE
&
:

Lksa SAE 2. Sand B valugs when pradc s knows, wils mut of suficient sirnglh,

N
i

*Torgue valuss in in-lbs.

Table C-3. Metric Torque Values
BODY SZE OR OUTSIOE DIAMETER

MHNUM { :
FASTERER TYPE TEMEILE METERIAL ¥ |rumber] mum | ribimetars) R
STRENGTH T 5 [ 8 [ 5 | 6 [ 8 [0 [64] 78651127 A3 vsa] | ma] 4
HAE 0 5,208 LE [ |
{‘u % HTEEL R CARBON | B3 | MEE | ZTT | 443 | BED | 364 | 128 | H44 | A5 | R8T
S |
/|
SAES a4 MEDILIM |
E8 0 i | GAHBOM HEAT { 16 | 25 | sae | 263 | a5 | 7ar | ows | wer | @ | 654 [ 5000 | 18
e TREAT
HRE T 8,350 MEHLIM |
-".“j STEEL gl CARBON 0 | 34 | Ao | pE2 | 1521 | H30 | HT3 | 4678 | TR | 1IELT
praT) ALY *
- ||
A, BAE B 1054E MELILIM | |
é" | STERL CaFBEON B4 | 800 | BED | 10TS | 16408 | ZDLT | WA | 5255 | S0 | 1200
A ALLERY |
| | -
(T | saER | WSS MEDILM [ |
| =mEEL | CARBON | bed | s | 6a [ 1073 | 1648 | 2507 | Ha7 | 5255 | &0A | 1300
=] | ALLOY
I
=7 |gONET| 4o | HGHCAREON | | |
EET | kg | OUENCHED | 10| 15| 34 | BRI | 65| 245 | 400 | 586 | 671 [ 1] [ 28
SCREW | TEWPERED ;
.-"}é:. STUDE | Uisn BAE 2, 5 and B values when grade is lnown, with nal of sulicieni etrengih.
F |

foot-pounds (ft-lba) x 1.356 = Mewion-meters [Nmjinch-pounds (In-lba) x 0.113 = Mewton-meters (Nm)
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HOSE AND WIRE ROUTING

E1' 1dums

' Figure D-1. Front and Rear Brake Systems, Right Side View
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Figura D-3. Rear Brake Systems, Left Side View
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Figure D-4, Evaporative Emissions Control, California Models, Top View
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3. Sidestand switch

2. Fuel pump

Intake air temperature sensor (LAT)

o
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Figure D-6, Wiring Harness, Left Side View
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5. Return oil line from the oil cooler to the ofl filter housing

4. Feed oil line trom the oil pump to the oil cooler

3
=i

203 Busll XBSR: Appendix D

Figure D-9. Oil Lines, Right Side View
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Figure 0-11, Clutch and Throttle Cables, Right Side View
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Figure D-12. Clutch, Throttle and Seat Release Cables, Left Side View
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