A~ S

SERVICE"
XLH MODELS

. o
.

. L /.r :. : .
OFFICIAL FACTORY NVMIANUAL R POABS NN



1998
XLH SPORTSTER
MODELS

SERVICE
MANUAL

The information in this Service Manual applies
to the 1998 XLH Sportster models.

PRODUCT 1
CHASSIS 2
ENGINE 3
FUEL SYSTEM
’

ELECTRIC STARTER 5
DRIVE/TRANSMISSION 6
ELECTRICAL 7
INDEX

[ o et e e




TABLE OF CONTENTS

SECTION 1 - PRODUCT Page No
General .....caniniiaaTii e 11
ServicingaMNew Motoreycle. . .. ...coocvveinnaan 1-1
Safe Operating Maintenance .. ................. 11
Regular Maintenance Intervals 1-2
Side Views 13
Storage 1-7
General . . =f
Removal frum Sturage ........................ -7
Fluid Hequirements ______________ 1-8
General. . e 1-8

United States System ..................... 1-8

British Imperial System . .. .........co0v s 1-8

Metric Sysbem . . .. .o v e e e 1-8
Wheel BearingGrease...................ovnn 1-8
Brake Fluid . .............. 1-B
Froot Fomc O, e o i G L R s 1-8
Enginie ONlc o oo s e TR S e e 1-8
BBl s s s e S s S N (R SR 1-8
Prirmary Drive/Transmission Lubricant . . .......... 1-8
Metric Conversion Table . . .. 1-9
Fastener Torque Values .. . .. . .. 1-10
Troubleshooting 1-11
EFUHINE .. .o .o e b B A, S BT 1-11
Engine Lubrication System. .. .................. 1-12
Electrical Systermn .. ..........c.ciiiiiianea. 1412
e e R S SR R 112
TranemilEElon. s e L BT i 112
CRHGH ;v onseramad i i e 1412
CABRBIR o im0 W S e 112
ShopPractices  ..................... 1-13
Repair Notes. . 113
Repair and Heplaoemem Prn-cedures ............ 1-13
Cleaning . . 1-14
Tool Safety ... ................... 1-15
Air Tools . 1-15
Wrenches 1-15
F‘Ilars."Gul'tersa"Pryrl:rars B T CAUIR, L |
B AITITIENS sy oo oy G S i 0 v 1-15
Punches/Chigals. . . .. oo sm ovmmuw o wamaavess 1918
SSCTEWOITIRIE .+ b o voe s wmsin e wms s e s s i W se 1-15
RachetzandHandles ..........c.cco0iuvuinnans 1-16
SOCKElS . ... iaaaaa 1-16
Storage Units . .. .ovveveininierrerereeeaennns 1-18
Tools ... ... ... . .. . 1-17

SECTION 2 - CHASSIS Page No
Specifications ...................... 2-1
AR e i A e o e A 2-3
Vehicle Identification Mumber (VMILMN) .. ........... 2-4
L e e e 2.5
L e TR e 2-5
R O Ny s s wrn 2-5
i) PR R R 2-7
Removal. 2-7
D|sassemt:r13.I 2-7
Cleaning, Inspechon and Ftepaur. b okt R S R
Assembly . . . 2-8
Installation . . . 2-10
Rear Wheel 2-11
Removal, . i e an s s o<1
Disassembly i e e e e e 2-11
Cleaning, Inspection, and Repair. .. .............. 2-11
PEBEITIN oo ot e e e B 2-12
INBIEMAIIONE . . o o vnvm snmion s vty s s ce Y a0 2-14
LacingWheels ...................... 2-16
18-Inch Wheels:. .o s i ayiiie 2-16
19-InchWhasals ...oocora el b 2-18
Truing Laced Wheel ............... 2-20
Checking Cast Rim Runout ... .. 2-22
TIBE  ovioinisuniienn e iies 2-23
CIBMBTEL .. o i s i o SR AT o WS 2-23
Removal o Sm e S T
Cleaning, ]nsper:han am:l Hepaur ................. 2-23
Installation . 2-24
Brakes 2-28
Conwearal . . oo s o TS S 2-28
Troubleshooting .. ... .conviviveivsavsnanniess B8
Front Brake Master Cylinder 2-29
Remaoval/Disassembly . . 2-29
Cleaning, Inspection, and Fiepa:r 2-31
Assembly/installation . . 2.34
Rear Brake Master Cylinder 2-33
s e e R S T 2-33
Removal/Disassembly . . 2-33
Cleaning, Inspection, and Fiepa:r 2-34
Assembly/installation. . .. .. ... ... ... 2-34
Rear Brake Linkage and

Sprocket Cover ... ... ... ... ... ... 2-36
IPBITICARAL s s s S i e 2-36
INBEIENON . o s s s s e s 2-36



Page No.

Front Brake Caliper ... . .. siiie 0P
RemovalDisassembly. .. ... ................... 2-37
Cleaning, Inspection, and Repair . ............... 2-38
T T e TR R 2-39
Rear Brake Caliper  ............... 2-40
RemovalDisassembly. . ............ ... ... ... .. 2-40
Cleaning, Inspection, and Repair .. .. ............ 2-41
L T TR ST b |
BRERREI RIS 2-41
Brake Lines .. ... . . .. ... .. ... ... 2.43
FrontBrake Line ... .......... ... .. coiiienn.. 2-43
RearBrake Line ............. . .. 2-44
Bleeding Hydraulic System coi. 245
TR 2-45
Front Fork SRt TR -
B oo s e e e e 2-46
REEIIAL o, L R S TR 2-45
WBEERERIRY i s R R e 2-48
Cleaning, Inspection, and Repair . ............... 2-48
Assembly. . ....... o 2-48
Installation. A R . e
D|sassemb!y XLTEGIEIS ....................... 2-50
IR EAr - KL A2005 oo v intim o s e an 2-51
BERAINEN = 12005, . s s e e e 2-51
Installation - XL12003. ... ........... 2-53
Fork Stem and

Bracket Assemhly ................. 254
Adjustment . i e R ey, PRl
Lubrication ....... T e L g e e o B A 2-54
Hemwal-fmsassembly s e e S 2-54
Cleaning, Inspection, and Repair . ... ............ 2-54
Assemblyfinstallation _ .. ... .. ... ... 0., 2-54
RearFork .. ... . ... . ... . ... ... ... . ... 255
Removal/Disassembly. . ......... 2-55
Cleaningand Inspection . . . . ... ... .ciivunnnnn 2-55
BB s oo e sk s ity S SR 2-55
Installation. .......... 2-55
Rear Shock Absorber ... .. .. ...... 2-56
Adjustment ... ... 2-56
Removal . ..... ..o 2-56
Disassembly . . S 2-58
Cleaning and Insp-actlun ................... 2-58
InEtallatson: .. ool s S e e 2-56
Throttle Control  ................ ... 2-58
Adjustment . R A R T 2-58
Hamwal-’t!lsassembly ........ R S 2-59
Cleaning, Inspection, and Repair .. .............. 2-59
Assembly/Installation . ........ ... . ........ 2-59
Handlebars ... .. ...................... 2-60
Removal . ... .. 2-60
Installation. . . ... ... .. ... ..., 280

Page No.
Clutch Control 2-64
Adjustment . . TR e ]
Hemuualmlsassemhly..................___... 2-64
Assembly/Installation . 2.65
Exhaust System . . .. L
REMOVEL . v i s S 2-66
LHsasBEemMBIY. «u . sovw oy s v s R
ARSAmBIY . moees e wb A R T
Imstallation . ... 00 2-66
FromtFender ..o 2-68
=T oy | R e e S e e S 2-68
Installation: o . e e 2-68
Rear Fender 2-69
Removal . . . .. 2-69
InERRlEtEN .. o oo s s s 2-70
JiffyStand ... ... ... .. .. .. e e
General ... 2-71
Removal . . .. 2-M
Cleaning and Lubrication . . .................... 271
[ = | e g e 272
Seat 273
Hemonal oo s s o 2-73
Installation . ... 2-73



SECTION 3 — ENGINE

Specifications

Engine
General. .

Page No.

Admstment"‘l’ estmg .....................

Stripping Motorcycle for
Engine Repair

Installing the Engine

Cylinder Head ... ...........

BamonEl: oot e T e
DISassembly . oo oo s e

Cleaning, Inspection, and Repalr . .. .............
ASSEMEN oo et b s R g b e e

Installation . . ...

Cylinder and Piston

Hemoval/Disassembly ... .......cvveviivninaaans

Cleaning, Inspection, and Repair. . ........
Assembly/installation . ..................

Engine Lubrication System

Checking and Adding ©il .. ... ... .. .. .......

Changing Ol and Filter. . . ... ............

Winter Lubrication. . . . ... 0 ini i ie e e

Oil Hose Routing
Qil Tank . : i
il Presmre Slgnal nghT Swﬂch ..........
Oil Pressure SignalLight . ...............
Oil Prassure .

Crankcase Ereathmg System

BT BTl =Ty o SR P S B P

il Pump. .
Qil Filter MDU r|t

Valve Tappets

General. . . ...

Removal _ . ... ... . ...

Cleaningand Inspection. ......................
Installation . L T F S R

Gearcase Cover and Cam Gears

General. [ i s s i
Removal/Disassembly . .................

Cleaning, Inspection, and Repair. . ............

Assembly/Installation . ... ... ............

Crankcase
General: L osnsnsimrias s
AdjustmentTesting

Disazeambly’....cvvvvanannsn parniimein s

Cleaning and Inspection. . .. ...........

Replacing FlywheelWashers . . ... ..............

Lapping Connecting Rod Races. . ..........

Fitting Rod Bearings. . .. ................._....
Fitting Sprocket Bearings . . ... .................
Fitting Pinion Bearings . . .. .. ot ievnnnenn .

311

3-13
3-13
3-15
3-15
321
3-22

3-24
3-24
3-25
3-30

3-3

33
33
3-32
3-33
3-34
3-37
3-37
3-38
3-38
3-39
3-40
3-42

3-44
3-44
3-44
3-44
3-45

3-46
3-46
3-46
3-47
3-52

3-54
3-54
3-54
3-54
3-58
3-58
3-60
3-60
3-62

Page No
Lapping Engme Main Eeanng B LT R 3-66
Assembly . . o 3-67
SECTION 4 — FUEL SYSTEM
Specifications 4-1
Carburator oo i e e e e e 4-2
General ... ....... . . ... 4-2
Troubleshooting . . . 4-3
Vacuum Piston Assembty Tmubleshooimg S 4-5
L L e O 4-5
Bellastrient. ioas oD T e e e 4-12
Operation Check — Vacuum Piston S Y [
BEmavel: s s s e B e 4-14
Disassembly . A e b Aty T
Cleaning, Inspectmn and Ftepalr ................. 4-14
Assembly . . Ao e N IR |y | -
Instaﬂatiun..............,.,,..............., 4-17
Air Cleaner 4-18
GENETAL . o S R it i i 4-18
Removal, e -18
Cleaning, Inspectmn and Hepaur. S g e e ek L9 4-189
Installation . G .~ N TN 4-18
Fuel Supply Valve . . . ... .. . 4-20
1= =7 | Y oot T o S 4-20
BREMOMEL. i e s e st o . s 4-20
Cleaning, Inspection, and Repair. . R NERP . 1]
Installation . . ..., ... e e 4-20
Fuel TNk —uonsrns ianeisae. 4-21
General . 4-21
Removal. . O - =)
Cleaning, Inspectmn and Hepau. R SRR - =~
Installation . 4-23
Evaporative Emissions Control —
California Models 4-24
General . 4.24
Trﬂubleshocrtrng 4-25
Solenoid Electrical Tests I-'ur Cleaner Buueﬂh_,r ‘l.l'alve 4-27
Remaoval. . et s T
Cleaning, Insp-actmn Hepanr and Luhncahun ....... 4-30
Installation and Adjustment . . ... .. ... .......... 431
Hose Routing. ..o cvi i i i ernnn, 432

SECTION 5 - ELECTRIC STARTER

Specifications

Electric Starter System

General |

Troubleshmtlng........................::::::
Starting System Diagnosis .. ...................

Starter System Testing
“On-Motorcycle” Tests | |



Starter
Removal |
Testing Assemtﬂed Starter .....................
Disassembly, Inspection, and Repair .............
Assembly. .

lnslallamn..................................

Starter Solenoid

L= ol | R S P Rl e
ENSBSEEMENY. ..o« coieminn 000 s e i AR
ASSBMENY. . . o ven e e

Page No.

5-11

511
511
512
517
517

5-18

5-18
5-18
5-18

SECTION 6 — DRIVE/TRANSMISSION

Specifications

Primary Chain

General . ...........

Secondary Drive Belt

GEmeral. ..o e

Adjustment .
Cleaning .

Removal and 'Installatmn .......................

Clutch

General

Clutch Release Mechanism

I s B e R

Disassembly .

Cleaning, Inspecnon and Hepalr ................

Assembly. .

Primary Drive/Clutch

Femoval .............00oivvvunn
Disassembly .

BEustmart s s N R
e mmevE e S R R R
st Al O e i S e T e

AT I« o s i i v s e s

Inspection and Flepalr

Assembly. .
lnstallatiun. i

Transmission

LRETNEEIL: . et s, B R S P g
Lubrication .. ...... .. ... ..

Transmission Case

S EMBE s L L R N SRR

e e

vi.

6-3

6-3
-4
6-4
6-5

6-7

6-7

6-7
6-7

6-9

6-9
g-9

6-10

6-10
6-11
6-11
6-11

6-12

6-12
6-12
6-14
6-14
6-15

Page No.
Shifter Forks and Drum 6-20
Disassembly . . Rt e e e
Cleaning, !nspeehon anﬂ Flepalr ................ 6-21
Assembly . = 6-21
Mainshaft and Countershaft e
L S B A s e e e e 6-23
Cleaning, Inspection, and Repair. ....... .. ...... 6-27
BeERimbly e e 6-27
Main Drive Gear ; 6-30
o L e e e e . L 1
Ehsassambl s e e 6-31
E ) e e 6-31
INSEEllEMON on s e e e R et b 6-31
Access Door Bearings 6-32
REMOVAL. . ..o o S e 6-32
InEtallation. . ... oo s et NENICIRIEEREINE | e (b
Right Transmission Case
Bearmigs .. ... v 6-33
Removal. o i oy e e T 6-33
INSTEIANION . vvism o o e e g e S 5 S )
Transmission Installation and
Shifter Pawl Adjustment 6-34
SECTION 7 — ELECTRICAL
Specifications 7-1
Electrical Bracket @ ... ... ... ... . ... 7-2
Replace Fuse(s). . 7-2
Replace Main Glrcult Breaker e 7-3
Replace StarterRelay ............cccviviiinn. 7-3
Replace Electrical Bracket . ... .. ... ... ... ... 7-3
Ignition System 75
General _. ... ... =5
Troubleshooting ... ...... ... ... ... .. ....... 7-6
Diagnostic Charts - All Models Except 12005 ., . . ., 79
Checking for Trouble Codes -1200S8 .. ... ........ 7-14
CheckEnginelamp ..........cooooinn.n.. 7-14
RetrievingTroubleCodes . ................. 7-14
Scanalyzer . ........ 0.0 R R T
Breakout Box Installation . .. ....... 7-18
Diagnostic Check 12008 Sport . ................ 7-18
Trouble Code 12 MAP Sensor. . ............. 7-33
Trouble Code 16 Battery Voltage ............ 7-35
Trouble Code 24 and 25 Ignition Coil . ........ 7-37
Trouble Code 35 Tachometer .. ............. 740
Trouble Code 41 Cam Sync Failure .. ... _.... 7-41
Trouble Code 44 Bank Angle Sensor . 7-42
Trouble Codes 52, 54, 55 Ignition Module Fanlure 7-44
Ignition Timing . : e R e A R L L R L .
Static Tmmg 12008 .................. oo 745
Adjust Timing using Scanalyzer - 12005 . .. 7-45
Static Timing - All except 12005 ... .. ... ... 7-46
Dynamic TIMING o eminesmivsims 7-46



Page No.

Bank Angle Sensor. .. .................

MAP Sensor-1200S...................
Vacuum-Operated Electric

Switch (V.O.E.S.)........ O ———
Adjustmment Tesing ..o vivvvo i cnininee s S
IR s e s i e e R e o R S TR
INSLENAION & i i s bk o it s e
Ignltlan!nght Switch .

General.
Remaoval . ...
Installation .. .. ... ... ... ..
Ignition Module -1200S ........ ... .. ..
General. . ...
Removal . ...
ISty i e e A

Ignition Module - All except 1200S . ..
General. . ... e heiiei e
Remaoval
Installabion oconn veiimeiiarr i R

SPErK PGS .........cvmomnpsvmsi

General. R
ATUBLIIENE ;e s o BT i b e s
Cleaning and Ingpection. . ... . ....cvvinninanins
IMSEIEHON :oiee s i st AT s

Spark Plug Cables.....................
General. .
Remaoval
Inspection . . .. ... ..
Installation . ... ... ... ... .. ......

Ignitlon-Goll - = cuvsmanainnns
General. ...... ... e
Tranbleshooting. & e i E s e,
Removal - All Except 12005, . ..., ... ... .....
Installation - All Except 12005 . ... .............

Removal - 12005 ... .. et enenenes
Installation - 12005, .. .......... ... .. ... ......

Charging System ............... ... .. ..
L 1 | et e e el o
Troublashooting . ......... ool s
AdjustmentTesting . . .. .. ... .........

7-47

7-48

7-49
7-49
7-50
7-50

7-51
7-51
7-51
7-52

7-53
7-53
7-53
753

7-54
7-54
7-54
7-54

7-55
7-55
7-55
7-56

7-57
7-57
757
7-87
7-57

7-58
7-58
7-58
7-58
7-58

7-59
7-59
7-59
7-58
7-80

7-60

7-61
7-61
7-61
7-61

Page No
Alternator ........ ... . ... .. ... . 7-67
Removal and Disassembly ..........._......... 7-87
Cleaning, Inspection, and Repair. . ... ...... ... T-68
Assembly and Installation .. .. ... ... ... .. ... ..., 7-68
Voltage Regulator .. .................... 7-69
General ... 7-69
Removal. .. ... . e 7-69
Installation:resemns ol it el sd e 0 T 7-69
BaURLY ocovisasmisnmiinmenrus s 7-70
General . g e T - , | |
Activating and Testmg New Balter‘g R e ey 4
Cleaning and Inspection . SRR Lt e T T g
O IRNGING: v e B e R e A T 5 7-T1
Disconnectionand Removal . ................... 772
Storage ..... 7-72
Installation and G{:nnemmn R 7-72
Battery Cable Fleptacernent ................. 7-72
Lamps................................... 775
TEBINVETE 0, o ansiris s o e s e 0 B T 7-75
Adjustment. . ... .. 7-75
Removallinstallation. . . ..................... 7-76
Rear Brake Switch. ................. . . 7a0
Handlebar Switches. . ... ... ... ... .. . .. 7-81
GEneral .o 7-81
Removal. . ... 7-81
Installation | e 7-81
Switch Hepalrfﬂeplacemenl ................. 7-84
5L 1 O N -
General . ..., ... . . e, 792
Troubleshooting . .. ... ... i 7-g2
Neutral Indicator Switch .. ... . 7-94
General . ... e s 7-94
Testing . . 7-94
Removal and Inslailallon 7-94
Directional (Turn Signal)
Canceller......... ... .. . ... ... ... . 7-95
L3 =y Ty RSSO PRSPPI PP 11 1 |
Distance Test . T .« 1
Time Test (Alternate) . . ........................ 7-95
Rider Preference and Contral ... ............ .. .. 7-95
Troubleshooting . . ..... ... ... . .. .......... 7-95
BE3 0Nl . .. it i e e e, T-OT
1200Models. .. .. ... ... i 7-98
Removal/lnstallation. . ......................... 7-101
Fuses and Main Circuit Breaker. .. . .. 7-102
Ganeral ... 7-102
Electronic Speedometer ... . .. ... . ... 7-103

wii.



Flow-IiWamkes: i il S aie SRR 7-104
Speedometer Removal 1200 Models . ... ... ... ... 7-104

Speedometer Installation 1200 Models. . .......... 7-104
Speedometer Removal BB3Models .............. 7-105
Speedometer Installation 883 Models. . ........... 7-105
Tachometer Bemoval . ....... .o iiiiiiiininns 7-105
Tachometer Installation. ... .............. 7105
Speedometer sensor Replacement . ... .......... 7-105
Odometer reset switch Replacement .. ... ...... .. 7-106
883 Speedometer (Late Model) . ... ............. 7-106
Speedometer/Tachometer Performance Check . . . . . 7-107
TrOLRAE SOOI o s i e i e 7-109
Deutsch Connectors ... ... . .. 7-111
Amp Multilock Connectors ... .. 7-116
Packard Electrical Connectors 7-120
Sealed Butt Connectors ... .. .. 7-122
CImpTables:  .....cooscomonmmes 7-123

wiii.

Wiring Diagrams ... ... . . . 7-127
XL 12005 Domestic and International Models -

Maln Hameas: o b pi 20 Sl s B 5 7-127
XLH All Medels, Starting and Charging -

KL1200S Front LampDs . .o e oo e oo oo et 7-128

XL 12005 Domestic and International - |gnition Circuit 7-129
XL 1200s Domestic and International -

HomandInstruments . ....... ... _.___._......... 7-130
XL 12008 Domestic and International - Lights. _ .. _ . 7131
All ¥L Domestic and International (Except 12005) -
MainHarness ......... 7-132
All XL Domestic and International (Except 12008) -
lgnition Cirewit ... ... 7-133
All XL Domestic and International (Except 12003) -
Hormand Instruments. . .. ..coooaio oL, 7-134
MNBDEX oo msminscsnan -1



PRODUCT 1

SUBJECT PAGE NO.

GENETAL o s s et ass gt oo S S e el R o
Regular Maintenance INBBrvals . . . ....ovu i oo s o e
SIS VIOWED . .o s i el e S L T
SINBEGD « - o ox g nmie 30 Smin anms o wm el St M s S RE I
FIUE R e iramEntE .. . o oo v e e emmr s e i e i e e
W1 o b ST )
ST G R B e e e
Metric System . .......
Netric Conversion Table: cooasempemaniae sl Uil nh s s n i
Fastener Torque Values. ... ...... i e N e e
Troubleshooting. .. .. _...... R R S AR S R
Shop Practices
JOOLSEPEUE . . oo ornan e s s e e e e e e 1-15
Tools . ... 1-17

—_
o T O

Ll

| =i ek emh sl -
'

S2OOND
T
L}

~o



GENERAL

SERVICING A NEW MOTORCYCLE

AwarNING
Always follow the listed service and maintenance
recommendations, since they affect the safe operation of
the motorcycle. Failure to follow service and
maintenance recommendations could result in personal
injury.
Service operations to be performed before customer delivery

are specified in the applicable model year PREDELIVERY
AND SETUP MAMUAL.

The performance of new motorcycle initial service is required
to keep warranty in force and to ensure proper emissions
systems operation.

After a new motorcycle has been driven its first 500 miles,
and again at 5000 miles, a Harley-Davidson dealer should
perform the service operations listed in the Regular
Maintenance Intervals table on the next page.

SAFE OPERATING MAINTENANCE

A careful check of certain equipment is necessary after
periods of storage, and frequently between regular service
intervals, to determine if additional maintenance is required,

AcauTion

+ Do not attempt to retighten engine head bolts.
Retightening can cause engine damage.

*  During the initial 500 mile (800 km) break-in period,
use only Harley-Davidson 20W50 engine oil. Failure
to use the recommended oil will result in improper
break-in of the engine cylinders and piston rings.

* Do not lubricate the enrichment cable on CV
carburetors.

Check:

s

Tires for abrasions, cuts and correct pressure.
Secondary drive belt for proper tension and condition.
Brakes, steering and throttle for responsiveness.

oW

Brake fluid level and condition. Hydraulic lines and

fittings for leaks. Also, check brake pads and discs for
Wear.

Cables for fraying, crimping and free operation.
Engine oil and transmission fluid levels.
Wheel spoke tightness, if applicable.

Headlamp, tail lamp, brake lamp and directional lamp
operation.

® N o

1-1



Regular Maintenance Intervals — XLH Sportster Models

1(1(1|1]2]|2]2]2|3|3|3|3|(4(4(4]|4]|5
2|5|7|0|(2(5|F|0|2|(5|7F|0j2|5(7T|0D|2(5|7|0
5|/5|0|5|0|5|0|5|0|5|0|5(0|5|0|5(0|S5(0|5|0
5 P|lO|O|O|O(O|O0|0O|O|O(O|(O|OD(D|O|O(D|O|O(O|O]|0O
E r(o|0|0|O|O|O0|O|(O|D|O|D|O|O|(O|O|O|O|O|0O|0D|O
C ODOMETER READING e | mi|mi|mi|mi|mi|mi|ml|mi|mi|mil b oimi | oo mimi) mi|mi
T SERVICE OPERATIONS r
I (see chart code below) i 1(1|2(2(2|3|(3|4|4|4|5|5|6|6|6|T7|T7|8
o d 4|8(2|6|0|4(8|2|6|0|4|8(2|6|l0|4|B|2|B|0
N e(g(o(o|O(O|O|0O|O0|O0|O0|0|C|O0|OfjO0|O(O|O(D|0]|D
o|jo|jo|jo0|Q0|O(O|OJ0O|D|OQ|O|O|OD|O|OD(O|O[(D|O|0
o|jo|o0o(0|O0(O|O|O|O|O|O|O0|O|O0O|O0|O(O|(OD|O|0O|0
k| korm {komy ke | ko | ko | born ko ke ke | ke | k| bomy | kem | ke k| ken | km | ke km | km
2 | Wheel bearings* IL IL IL IL IL
2 | Wheal spoke lightness 1|1 1 I I 1 | | 1 | I I
2 | Tire pressure and inspect tire for wear'damage | OO T O N T T T T A O O 0 |
2 | Brake flusd bevel and condition® I I I I | I | | | | |
2 | Rear brake pedal height adjestment and freeplay {1 I | | | I | I | | 1
2 | Rear brake linkage IL IL IL IL IL L L IL IL IL
2 | Brake pad linings and discs for wear R 1 T O O (O I I N A O A O O O |
2 | Condificn of rear brake caliper mounting pins and boots IL IL IL IL L L L IL IL IL
2 | Front fork il R R R R R
2 | Front fork bearing adjustment | | L | IL 1 IL | L | IL
2 | Rear fork prod bolt I I 1 I 1 1 I | I |
2 | Rear fork bearings* I 1 L I IL | IL I IL I L
2 | Conditon of rear shock absorbers I I | I I | I | I I I
2 | Throtile control grip sleeve, speadometer cabla | L L L L L L L L L
2 | Fromt brake hand lever, throtlle control cables, clutch L L L L L L L L L
control cable and hand lever
2 | Jifty stand I L L L L L L L L L L
3 | Engine mounis | | | | | | | I | |
3 | Engine Qil* I YTR| 1 |R|1T|R|]1I | R|IT|R|I1T]|R|]I | R|]I|R|1|R|1 | R|I1|R
3 | Ol fier R R R R R R R R R R R
4 | Engine idle spaed L O I I A Y I A I O I O |
4 | Operation of throttle and enrichenes controls ) LI T I T T O O O |
4 | Air cleanar | I 1 1 | | | I | | |
4 | Fuel vakle, lines and fittings for leaks N T T T T T T Y O 0 O
4 | Fuel tank filtar scraen I | | | 1 | | 1 | 1
4 | Air cleaner backplate EVAP butterfly valve operatian | N T T T T T T T T T Y T T T Y Y Y O O I |
(it equipped])
& | Primary chain I I | I | | | | I I I
6 | Primary chaincasafransmission lubricant R|I|R|V|R)I|RBR|I|R|I|R|IT]|R|I1I|R|I|R|I|R|I]|R
6 | Raar drive ball I |A | | I | | | | I | |
6 | Clutch adjustment A A A B A A A A A A A
T | lgnition tirming and MAP sansor (12005) or vacuum- | | I | 1 | | | | |
operated eleciric switch (VO.E.5.)
T | Bank Anghe Sensor | | | | | 1 | | | |
T | Dperation of all electrical equipment and switches | O U T T T T T T I A G Y O |
7 | Spark plugs I R I R I R | R 1 R
T | Battery connactions T T T T T T T T T T
— | All fasteners except engine head bolts T T T T T T T T T T
— | Roadtest X X | X | X | X | XX |X|X[X|X|[X|X[X|X|X|X|X|X|X|[X|X
Table Code: *Also perform prior to storage or anmually
A - Acdpust. R - Replace or change.

I - Inspact, and il necessary, correct. adjust, clean or replace.
L - Lubricate with specified lubricant,

1-2

T - Tighten io proper targue.

X - Parform.




5785

Fuel supply valve
Carburetor enrichener knob
Battery

Engine oil tank drain hose
Rear axle adjuster

i

OEwn

oo

Primary & transmission drain ~ 10. Engine oil filter

plug 11. Voltage regulator
Clutch inspection cover 12. Clutch cable adjuster
Primary chain cover 13. Ignition coil

Primary chain inspection plug  14. Gear shift lever

XLH 883 - Left Side View (Typical)

G764

1. Engine oil fill plug & dipstick

2. Carburetor/air cleaner

3. Front brake master cylinder &
reservoir

4. Speedometer

5. Ignitionflight switch 10. Electric starter motor
6. Fork lock brackets 11. Rear axle adjuster
7. Timing inspection hole plug 12. Rear sprocket and drive
8. Ignition Module 13. Shock absorber(s)
9. Rear brake master cylinder &
reservoir

XLH 883 - Right Side View (Typical)



57ag

1. Fuel supply valve 6. Primary & transmission drain  10. Engine oil filter
2. Carburetor enrichener knob plug 11. Voltage regulator
3. Battery 7. Clutch inspection cover 12. Clutch cable adjuster
4. Engine oil tank drain hose 8. Primary chain cover 13. Ignition coil
5. Rear axle adjuster 9.  Primary chain inspection plug 14. Gear shift lever
XLH 1200 — Left Side View (Typical)

STER

1. Engine oil fill plug & dipstick 5. lgnition/light switch 10. Electric starter motor

2. Carburetorfair cleaner 6. Fork lock brackets 11. Rear axle adjuster

3. Front brake master cylinder & 7. Timing inspection hole plug 12. Rear sprocket and drive

reservoir 8. Ignition Module 13. Shock absorber(s)
4. Speedometertachometer 9. Rear brake master cylinder &
reservoir
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XLH 1200 — Right Side View (Typical)




5773

1. Fuel supply valve 6. Primary & transmission drain  10. Engine oil filter
2. Carburetor enrichener knob plug 11. Voltage regulator
3. Battery 7. Clutch inspection cover 12. Clutch cable adjuster
4. Engine oil tank drain hose 8. Primary chain cover 13. Ignition coil
5. Rear axle adjuster 9. Primary chain inspection plug 14. Gear shift lever
XL 1200C Custom- Left Side View (Typical)
srT2
1. Engine oil fill plug & dipstick 6. Fork lock brackets 10. Electric starter motor
2. Carburetor/air cleaner 7. Timing inspection hole plug 11. Rear axle adjuster
3. Front brake master cylinder & 8. Ignition Module 12. Rear sprocket and drive
reservoir 9. Rear brake master cylinder & 13. Shock absorber(s)
4. Speedometerftachometer reservoir

5. Ignition/light key switch

XL 1200C Custom — Right Side View (Typical)
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8327

1. Fuel supply valve 6. Rear axle adjuster 10. Primary chain inspection plug
2. Carburetor enrichener knob 7. Primary & transmission drain  11. Engine oil filter
3. Battery plug 12. Voltage regulator
4. Ignition module (under seat) 8. Clutch inspection cover 13. Clutch cable adjuster
5. Engine oil tank drain hose 9. Primary chain cover 14. Ignition coil
15. Gear shift lever
XL 12005 Sport- Left Side View (Typical)
X226

1. Engine oil fill plug & dipstick 5. Ignition/light switch 9. Electric starter motor
2. Carburetorfair cleaner 6. Fork lock brackets 10. Rear axle adjuster
3. Front brake master cylinder & 7. Timing inspection hole plug 11. Rear sprocket and drive

reservoir 8. Rear brake master cylinder & 12. Shock absorber(s)
4. Speedometerftachometer reservaoir
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XLH 12005 Sport— Right Side View (Typical)




STORAGE

GENERAL

If the motoreycle will not be operated for several months, such
as during the winter season, there are several things which
should be done to protect parts against corrosion, to preserve
the battery and to prevent the buildup of gum and varnish in
the carburetor,

This work should be performed by your local Harley-Davidson
dealer or other qualified technician following Service Manual
procedures.

Awnrning
Gasoline is flammable. Do not store motorcycle having
gasoline in tank within the home or garage where open
flames, pilot lights, sparks or electric motors are present.
Failure to heed this warning could lead to an explosion or
fire resulting in personal injury.

1. Fill fuel tank and add a gasoline stabilizer. Use one of
the commercially available gasoline stabilizers following
the manufacturer's instructions. Turn fuel supply valve
off. Drain all gasoline from carburetor by loosening fuel
browl drain screw one full turn; gasaline will drain through
fuel overflow fitting. Retighten drain screw after all
gasoline has been drained from carburetor,

OR

Drain all gascline from the fuel tank. Spray the inside of
the fuel tank with cne of the commercially available rust
preventatives. Follow the manufacturer’s instructions.

2. Fill the oil tank. Pinch off {or remove and plug) the line
leading from the oil tank bottom to the oil pump feed
fitting. This prevents oil from seeping past the check ball
into the oil pump and filling the engine flywheel
compartment.

3. Remove the spark plugs, inject a few squirts of engine oil
into each cylinder and crank the engine 5-6 revolutions.
Reinstall spark plugs.

4, (Grease wheel bearings and install new seals.
5. Adjust primary chain.

6. Check tire inflation. If the motorcycle will be stored for an
extended period of time, securely support the motorcycle
under the frame so that all weight is off the tires.

7. Wash painted and chrome-plated surfaces. Apply a light
film of oil to exposed unpainted surfaces.

AwWARNING

Do not apply any oil to brake discs or brake pads. Oil on
disc pads degrades braking efficiency and can result in
an accident resulting in personal injury.

8. Remove battery from vehicle. Charge battery until the
correct voltage is obtained. Charge the battery every
other month if it is stored at temperatures below 60°F
(16°C). Charge battery once a month if it is stored at
temperatures above B0'F (16°C).

AwWARNING

*  Always unplug or turn off battery charger before
connecting or disconnecting charger clamps at
battery. Connecting or disconnecting clamps with
charger on could cause a spark and a possible
battery explosion. A battery explosion may rupture
the battery case and spray sulfuric acid onto the
surrounding area and personnel, resulting in injury.

+ Store battery out of reach of children. Battery
contains sulfuric acid which can cause severe burns
to eyes, skin and clothing.

9. If motorcycle is to be covered, use a material that will
breathe, such as light canvas. Plastic materials that do
naot breathe promaote the formation of condensation.

REMOVAL FROM STORAGE

AwarninG

After extended periods of storage and prior to starting
vehicle, place transmission in gear, disengage clutch,
and push vehicle back and forth a few times to ensure
proper clutch disengagement. Incomplete clutch
disengagement could cause vehicle to move
unexpectedly at start-up, resulting in personal injury.

1.  Charge and install battery.

2. Remove and inspect the spark plugs.
Necessary.

Replace if

3. Clean the air cleaner element.
4, If fuel tank was drained, fill fuel tank with fresh gasoline,

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

6. Start the engine and run until it reaches normal operating
temperatura.

7. Check engine oil level. Check the transmission lubricant
level. Fill to proper levels with correct fluids, if required

8. Perform all of the checks in
CHECKLIST in the Owner's Manual.

the PRE-RIDING
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FLUID REQUIREMENTS

GENERAL

United States System

Unless otherwise specified, all fluid volume measurements
in this Service Manual are expressed in United States
(U.S.) units-of-measure. See below:

= 1 pint (U.5.) = 16 fluid ounces {L.S.)
» 1 guart (U.S) =2 pints (U.8.) = 32 fl. 0z. (U.5.)
+  1gallon (US.) = 4 quarts (U.S.) =128 fl. oz. (U.S.)

British Imperial System

Fluid volume measurements in this Service Manual do not
include the British Imperial {Imp.) system equivalents. The
following conversions exist in the British Imperial systam:

« 1 pint {Imp.) = 20 fluid cunces (Imp.)

« 1 quart (Imp.} = 2 pints {Imp.)

+= 1 galion {Imp.) = 4 quarts {Imp.}
Although the same unit-of-measure terminology as the LS,
system is used in the British Imperial {Imp.) system, the
actual volume of each British Imperial unit-of-measure differs
from its U.S. counterpart. The U.S. fluid ounce is larger than
the British Imperial fluid ounce. However, the U.S. pint, quart
and gallon are smaller than the British Imperial pint, quart and
gallon, respectively. Should you need to convert from US.

units to British Imperial units {or vice versa), refer to the
following:

+  fluid ounces (U.5.) x 1.042 = fluid ounces (Imp.)
«  pints (U.S) x 0.833 = pints (Imp.)

« quarts (LLS) x 0.833 = quarts (Imp.)

«  gallons (ULS.) x 0.833 = gallons (Imp.)

+  fluid cunces (Imp.) x 0.960 = fluid ounces (U.S.)
+  pints (Imp.) x 1.201 = pints {U.5.)

= guarts (Imp.) x 1.201 = guarts {U.5.)

« gallons {Imp.) x 1.201 = gallons (U.5.)

Metric System

Fiuid volume measurements in this Service Manual include
the metric system equivalents. In the metric system, 1 liter
(L} = 1,000 milliliters (mL). Should you need to convert from
U.S. units-of-measure to melric units-of-measure (or vice
versa), refer to the following:

+  fluid ounces (U.5.) x 29.574 = milliliters
«  pints (L5 x 0.473 = liters

«  guarts (U.5.) x 0.946 = liters

= gallons (U.S)) x 3.785 = liters

«  milliliters x 0.0338 = fluid ounces (U.5.)
«  liters x 2.114 = pints (U.5.)

+  liters x 1.057 = quarts (U.5.)

+ liters x 0.264 = gallons (U.S.)

WHEEL BEARING GREASE

Use Harley-Davidson WHEEL BEARING GREASE (H-D Part
MNo. 99855-89).

BRAKE FLUID

AwarNING
D.0.T. 5 SILICONE HYDRAULIC BRAKE FLUID can cause
eye irritation. In case of contact with eyes, flush with
plenty of water and get medical attention. KEEP BRAKE
FLUID OUT OF THE REACH OF CHILDREN!

Use only D.O.T. 5 SILICONE HYDRAULIC BRAKE FLUID (H-
D Part No. 99902-77).

FRONT FORK OIL

Use only HYDRAULIC FORK OIL TYPE “E" (H-D Part Mo.
99884-80).

ENGINE OIL

Engina oil is a major factor in the performance and service life
of the engine. Always use the proper grade of oil for the low-
est temperature expected before the next scheduled oil
change.

If it is necessary to add oil and Harley-Davidson oil is not
available, use an oil certified for diesel engines. Acceptable
diesel engine oil designations include CE, CF, CF-4 and CG-
4. The preferred viscosities for the diesel engine oils, in
descending order, are 20W-50, 15W-40 and 10W-40. At the
first opportunity, see a Harley-Davidson dealer to change
back to 100 percent H-D ail

Harley- | Harbey- Lowest WE::ET
Davidson | Viscosity | Davidson Ambiem
Type | Rating Temparature S-r.a:'ts BH.hw
50°F (10°C)
HD Multi-grade SAE HD 240 Below 40°F Excellant
1040 [4°C)
HD Multl-grade SAE HD 240 Above 40°F Good
20W50 {4°C)
HD Regular SAE HD 240 Above BO'F Poor
Heavy 80 (16°C)
HD Extra Heawy SAE HD 240 Abowe 80°F Poar
i (27°C)

Use a good quality leaded or unleaded gasoline (87 pump
octane or higher). Pump octane is the octana number usually
shown on the gas pump.

PRIMARY DRIVE/TRANSMISSION
LUBRICANT

Use only Harley-Davidson SPORT TRAMNS FLUID (H-D Part
MNo. 98854-96 gquart (U.S.) size or H-D Part No. 98855-96
gallon (U.S.) size).



METRIC CONVERSION TABLE

MILLIMETERS to INCHES INCHES to MILLIMETERS
(mm x 0.03937 = inches) {inches x 25.40 = mm)

mm in. [ mm in. [ mm in. [ mm in.||in. mm | in. mm | in. mm | in. mm
A 003925 0842 |58 22831 M 3.582)(.001 025 .6 15240 (194 4921|356 5-4.1_4
2 0078|286 1.024 | 59 2323 92 3.622](.002 051 |%a 15875 |2 50.80 | 3% 85.72
3 0118 |27 1.063 | 60 2.362| 93 3.861||.003 076(Mhe  17.462 |2 Vs 52.39 |34 86.36
4 157 |28 1.102| 61 2.401) 94 3.701 || 004 A02|.7 17.780 121 53.34 |37 87.31
5 0197 |29 1.142| 62 2441| 95 3.740(|.005 27 |30 19.050 |2 5397 (3 88.90
& 0236 |30 1.181 )63 2.480)| 96 3.779||.006 1621 .8 20.320 |2 ¥ 5556 (3% 9049
i 027531 1.220 | 64 2.519| 97 3.819|(.007 A78|"%e 20638 (2.2 558836 91.44
B 031532 1.260 | 65 2.550| 08 3.858|(.008 203 |7 222252 57.15(35% 92.07
g 0354 133 1.299 | 66 2.598| 99 3.897|(.009 2291.9 22.860|2.3 5842 |3"he 9366
1 0394 | 34 1.338 67 2.638 | 100 3.937)(.010 264 (5he 23812 |25 58.74|3.7 23.98
2 0787 |35 1.378 | 68 26771101 3.976|| Vs 397 (1 2540 (2% 60.32 3%, 95.25
3 1181 |36 1.417 |69 2716|102 4.016(|.020 S08(174e 2699 (24 60.96|3.8 96.52
4 157537 1.456| 70 2.756|103 4.055(|.030 JE62(1.1 27.94 |27 61.91|3"%a  96.84
5 1968 | 38 1.486 |71 2.795|104 4.094 ||V 794 (1% 28,57 (22 63.50 |37 98.42
5] 2362 |39 1.535|72 2.834 1105 4.134(/.040 1.016 (1% 3016 |2%. 65.09(3.9 99.06
T 2756 | 40 1.575|73 2.874 106 4.173(|.050 1.270(1.2 3048 (26 B6.04 |3 "3 100.01
g 3149 | 41 1.614 |74 2913|107 4.212|].060 15241 375 |25 BE6.67 |4 101.6
) 543 | 42 1.653 |75 2953|108 4.252||116 1.588 1.3 33.02 (2"he B8B.26|4s 10219

10 3937 143 1.693 |76 2932109 4.291|(.070 1.778 (1% 3334 |27 68.58 | 4.1 104.14

11 A331 | 44 1.732 |77 3.031 (110 4.331|(.080 2032|1% 3492 (2% 69.85(47s 10477

12 4724145 1.772|78 3071111 4.370||.080 2.286 (1.4 35.56 |2.8 7i12|4%s 10636

13 5118 | 46 1.811 |79 3110|112 4.409( 1 2540 (17 3651 (2" 7144 (4.2 106.68

14 5512 | 47 1.850| 80 3.149(113 4449 3175|1%: 3810 (27 73.02|4%  107.95

15 5005 | 48 1.890 | 81 3189|114 4.488||%hs 4762 |1%w 3969 [2.9 73.66 4.3 109.22 |

16 6299 |49 1.929|82 3228|1115 4 527|(.2 5.080|1.6 40.64 |2'%he  74.61 |48 10‘954'

17 6893 | 50 1.068| 83 3.268 | 116 4.567|| /4 6.350 (1% 4127 (3 76.20 (4 %s 111.12;

18 7086 |51 2.008| 84 3.307 | 117 4.6086).3 76201 e 4286 |3 TP.79(4.4 !11.?6.

19 7480|552 2.047 |85 3346|118 4,645/ 7938 1.7 43.18 (3.1 78.74 |47 112,71

20 787453 2.086| 86 3.386|119 4.685|%s 9525(1%s 4445 |3 79.37 (47  114.30

21 8268 | 54 2.126|87 3.425|120 4.724| .4 10.160(1.8 45,72 | 3% B0.96 4% 115.89

22 BEE1 |55 2.165)|88 3.464 121 4.764|| e 111121 %6 46.04 |3.2 81.28|4.6 116.84

23 9055 | b6 2.205| 89 3.504 1122 4.803 |1z 12.700(17/a 4762 |34 8255|45%s 117.47

24 944957 2.244 190 3.543 1123 4.842|%s 14.288|1.9 4826 (3.3 83824 " 119.06
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FASTENER TORQUE VALUES

Torgue specifications for specific components are listed in each
section at the point of use. When converting to NMewton-meters,
use the formulas given under the metric chart. For all other fas-
teners, use the values listed in one of the tables below. In the
English table, torgue figures are listed in ft-lbs, except those
marked with an asterisk (%), which are listed in in-lbs. In the
metric table, figures are listed in Newton-meters.

AAwaRNING

The quality fasteners used on Harley-Davidson
motorcycles have specific strength, finish and type
requirements to perform properly in the assembly and
the operating environment. Use only genuine Harley-
Davidson replacement fasteners tightened to the proper
torque. Substitution could cause fastener failure, which
may result in personal injury.

MINIMUM BODY SIZE OR OUTSIDE DIAMETER
FASTEMER TYPE TENSILE MATERIAL ¥ (number) in. {inchas)
STRENGTH 2|3 a]s [ 68w 6] vz |w6] 56| 3@ | 78| 1
SAE 2 74,000 LW
D STEEL P&l CARBON 6 | 12 | 20 [ 32 | 47 | 63 | 96 | 155 | 206 | 30
SAES 120,000 MEDILM
STEEL sl CARBOM 14 |22 | 10 | 19 | 33 | 54 | 7B | 114 | 154 | 267 | 3s2 | sa7
HEAT TREAT
SAET 133000 MEDILIK
@ STEEL PSI CARBON 15| 25 [ & | 71 | 10|15 | 215 | 380 | 570 | 840
ALLCY
GAE B 180,000 MEDHUM
@ STEEL Pl CARBON 14 [ 20 [ 47 | 7¢ | 119 | 169 | 230 | 380 | s00 | w00
ALLOY
(LT SAE 8 150,000 MEDIUM
STEEL 3l CARBCH W[ 2= [ 47 | 78 | 119 | 159 | 230 | 360 | 600 | @00
ALLOY
= SOCKET | 212000 | HIGH CARBCN
SET FSl QUENCHED g | |t | 7ot |40t 18 | 20 | 43 100 | 146
SCREW TEMPERED
/ STUDS Use SAE 2, 5 and B values when grade & known, with rut of sufficient strength,

“Torque valuez in in-lbs.,

METRIC EQUIVALENTS FOR ENGLISH FASTENERS

MIIBUM BODY SIZE OR OUTSIDE DIAMETER
FASTEMER | TYPE | TENSILE MATERIAL # {umber} mm (milfimeters)
STRENGTH 2] a4 5[ &8 w |6a]78]95] 11127183 158]191] z=z]| 254
SAE 2 5,202 LW
&% STEEL kiplern® CARBOM 83 | 166 | 277 | 443 | 650 | 054 | 1328 | 2144 | 235 | 4287
SHES B435, MEDILA
STEEL kgl CARBON 16| 25 [ 138 | 263 | 4568 | 747 | 107.0 | 1577 | 2150 | 555.4 [ 583 | Bi1a
HEAT TREAT
SAET 8,350 MEDIUM
% STEEL giem? CARBON 180 | 346 | 608 | 982 | 1524 | 2130 | 2973 | 4970 | 78a.3 | 11817
ALLOY
P SAE B 10,545 MEDHUM
\vivs STEEL ke CAREON 19.4 | 401 | 650 | 1073 | 1646 | 2357 | 3180 | 5555 | a2ma | 12200
ALLON
() SAEE 10,545 MEDILM
STEEL kg'emE CARBON 194 | 401 | B5.0 | 1078 | 1646 | 2357 | 3181 | 5255 | e20e | 12200
ALLIY
= SOCKET | 14804 | HIGH CARBON
SET sgicm? QUENCHED 10| 18 | 24 | 81 [ 161 | 248 | 400 | 585 | &7 | 1383 | 2ma
SCREW TEMFERED
/ STUDS Use SAE 2, 5 and B values when grads is known, with it of sufficient strangih.

foct-pounes (ft-1bs) x 1.356 = tewton-naters (Nm)
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TROUBLESHOOTING

The following check list can be helpful in locating most
operating troubles. Refer to the appropriate sections in this
Service Manual for detailed procedures.

ENGINE

Starting Motor Does Not Operate or Does
Not Turn Engine Over

1. Engine run switch in OFF position.

2. Ignition switch not on.

3. Discharged battery, loose or corroded connections.
(Solenoid chatters.)

4. Starter control relay or solenoid not functioning.

5. Electric starter shaft pinion gear not engaging or over-
running clutch slipping.

Engine Turns Over But Does Not Start

Fuel tank empty.

Fuel valve turned off,

Fuel valve or filter clogged.

Discharged battery, loose or broken baftery terminal

connections.

Fouled spark plugs.

Spark plug cables in bad condition and shorting or cable

connections loose.

7. lgnition timing badly out of adjustment.

8. Loose wire connection at coil or battery connection or
plug between ignition sensor and module,

9. Ignition coil not functioning.

10, Ignition module not functioning.

11, Ignition sensor not functioning.

12, Sticking or damaged valve or valves,

13. Engine flooded with gasoline as a result of overchoking.

14. Engine oil too heavy (winter operation).

Starts Hard

1. Spark plugs in bad condition, have improper gap or are

partially fouled.

Spark plug cables in bad condition and shorting.

Battery nearly discharged.

Loose wire connection at one of the bafttery terminals, at

coil, or at plug between ignition sensor and module.

Carburetor controls not adjusted correctly.

Igniticn coil not funclioning.

Engine oil too heavy (winter operation).

Ignition not timed properly.

Fuel tank filler cap vent plugged, or carburetor fuel line

closed off restricting fuel flow,

10. Water ar dirt in fuel system and carburetor.

11. Enrichener valve inoperative.

12. Air leak at intake manifold.

13. Valves sticking.

14. Air cleaner backplate EVAP butterfly valve (if equipped)
stuck closed or inoperative.

R

o

0w

o m-om

Starts But Runs Irregularly or Misses

1. Spark plugs in bad condition or partially fouled.
2. Spark plug cables in bad condition and shorting.
3. Spark plug gap too close or too wide.

Ignition ceil not functioning.

Ignition module not functioning.

Ignition sensor not functioning.

Battery nearly discharged.

Damaged wire or loose connection at battery terminals
or coil.

9. Intermittent short circuit due to damaged wire insulation.
10. Water or dirt in fuel system and carburetor or filter.

11. Fuel tank filler cap vent plugged or carburetor float bowl
vent closed off,

12. Carburetor controls improperly adjusted.

13, Air leak at intake manifold or air cleaner.

14. Damaged intake or exhaust valve.

15. Weak or broken valve springs.

16. Incorrect valve timing.

17. Air cleaner backplate EVAP butterfly valve {if equipped)
stuck closed or inoperative.

L NT;

Spark Plug Fouls Repeatedly

1. Incorrect spark plug.
. Piston rings badly worn or broken.
3. Fuel mixture too rich  (see
TROUBLESHOOTING).
4. Valve stem seals worn or damaged.
5. Valve guides badly worn.

CARBURETOR

Pre-Ignition or Detonation
(Knocks or Pings)

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

Incorrect heat range spark plug.
Spark plugs not firing.

lgnition timing advanced.

Fuel octane rating too low.
Intake manifold vacuum leak.

LN

Overheating

Insufficient oil supply, or oil not circulating.
Leaking valves.

Heavy carbon deposit.

Ignition timing retarded.

il A

Valve Train Noise

Hydraulic lifter not functioning properly.
Bent push rod.

Cam, cam gears, or cam bushings worn,
Rocker arm hinding on shaft.

Valve sticking in guide.

S

Excessive Vibration

1. Upper mounting bracket loose, broken or improperly
spaced.

Lower mounting bolts loose.

Broken frame.

Primary chain badly worn or links tight as a result of
insufficient lubrication.

5. Wheels not aligned and/or tires worn.

6. Internal engine problem.

el SR



ENGINE LUBRICATION SYSTEM

Dil Does Not Return To Qil Tank

Qil tank empty.

Return pump gears damaged.
Qil feed pump not functioning.
Restricted ail lines or fittings.

.l

Engine Uses Too Much Qil or
Smokes Excessively

1. Piston rings badly worn or broken,
2. Valve stem seals worn or damaged.
3. Valve guides worn.

Engine Leaks Qil From Cases, Push Rods,
Hoses, Etc.

1. Loose parts.

2. Imperfect seal at gaskets, push rod cover, washers, etc.
To aid locating leaks, use BLACK LIGHT LEAK
DETECTOR {Part No. HD-35457).

Restricted oil return line to tank.

4. Restricted breather passage(s) 1o air cleaner.

e

ELECTRICAL SYSTEM

Alternator Does Not Charge

Regulator-rectifier module not functioning.
Rectifier not grounded.

Engine ground wire loose or broken.
Loose or broken wires in charging circuit.
Stator not functioning.

Rator not functioning

Ul S

Alternator Charge Rate Is Below Normal

Regulator-rectifier module not functioning.
Stator not functioning,

Rotor not functioning.

Weak battery.

Loose connections.

LIl O

FUEL

Carburetor Floods

Excessive "pumping” of hand throttle grip.

Inlet valve sticking.

Inlet valve and/or valve seat worn or damaged.

Dirt or other foreign matter between valve and its seat.
Float misadjusted or filled with fuel.

TRANSMISSION

Shifts Hard

1. Clutch dragging slightly.

2. Shifter forks (inside transmission) damaged.

3. Corners worn off shifter clutch dogs
transmission).

s @
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Jumps Out of Gear

1. Shifter pawl improperly adjusted.

2. Shifter engaging parts (inside transmission) badly worn
and rounded.

Shifter forks bent.

4, Damaged gears.

ol

CLUTCH
Slips

1. Clutch controls improperly adjusted.
2. Worn friction plates.

Drags or Does Not Release

1. Clutch controls improperly adjusted.
2. Clutch plates excessively warped.

Chatters

1. Friction or steel plates worn, warped, or dragging.

CHASSIS

Irregular / Inadequate Brake Action

Master cylinder low on fluid.

Brake line contains air bubbles.

Master or wheel cylinder piston worn.

Brake pads impregnated with grease or oil.

Erake pads badly worn {116 in. (1.6 mm) minimum
lining thickness).

Brake disc badly worn or warpad.

Brake pads dragging or excessive braking (brake fades
due to heat buildup).

8. Insufficient brake pedal or handlever free play (brake
drags).

U R

.=

Handling Irregularities

1. Tires improperly inflated. Check TIRE DATA Section. Do
not overinflate.

2. Loose wheel axle nuts. Tighten front nut to 50-55 ft-lbs
{68-75 Nm). Tighten rear nut to 60-65 ft-lbs (81-88 Nm).

3. Excessive wheel hub bearing play.

4.  Rear wheel out of alignment with frame and front wheel.

5. Rims and tires out-of-true sideways (tire runout should
not be more than 5/64 in. (2.0 mm)).

6. Rims and tires out-of-round or eccentric with hub (tire
runout should not be more than 3/32 in. (2.4 mm)).

7. Irregular or peaked front tire tread wear.

Tire and wheel unbalanced.

9. Steering head bearings improperly adjusted. Correct
adjustment, and replace pitted or worn bearings and
races. See FRONT FORK STEM AND BRACKET.

10. Shock absorber not functioning normally.

11. Heavy front end loading. Non-standard egquipment on the
front end (such as heavy radio receivers, extra lighting

equipment, or luggage) tends to cause unstable
handling.

m



SHOP PRACTICES

REPAIR NOTES

NOTE

= General maintenance practices are given in this section.
= Repair = Disassembiy/Assembly
*  Replace = Removal/insiallation

All special tools and torque values are noted at the point of
use.

All required parts or materials can be found in the appropriate
PARTS CATALOG.

SAFETY — Salety is always the most important consideration
when performing any job. Be sure you have a complete
understanding of the task to be performed. Use common
sense. Use the proper tools. Don't just do the job — do the job
safely.

REMOVING PARTS — Always consider the weight of a part
when lifting. Use a hoist whenever necessary. Do not lift
heavy parts by hand. A hoist and adjustable lifting beam or
sling are needed to remove some parts. The lengths of
chains or cables from the hoist to the part should be equal
and parallel, and should be positioned directly over the center
of the part. Be sure that no obstructions will interfere with the
lifting operation. Never leave a part suspended in mid-air.

Always use blocking or proper stands to support the part that
has been hoisted. If a part cannot be removed, verify that all
bolts and attaching hardware have been removed. Check to
see if any parts are in the way of the part being removed.

When removing hoses, wiring or tubes, always tag each part
to ensure proper installation.

CLEANING - If you intend to reuse parts, follow good shop
practice and thoroughly clean the parts before assembly.
Keep all dirt out of parts; the unit will perform better and last
longer. Seals, filters and covers are used in this vehicle to
keep out environmental dirt and dust. These items must be
kept in good condition to ensure satisfactory operation.

Clean and inspect all parts as they are removed. Be sure all
holes and passages are clean and open. After cleaning,
cover all parts with clean lint-free cloth, paper or other
material. Be sure the part is clean when it is installed.

Always clean around lines or covers before they are removed.

Plug, tape or cap holes and openings to keep out dirt, dust
and debris.

DISASSEMBLY AND ASSEMBLY - Always assemble or
disassemble one part at a time. Do not work on two
assemblies simultaneously. Be sure to make all necessary
adjustments. Recheck your work when finished. Be sure that
everything is done.

Operate the wehicle to perform any final check or
adjustments. If all is correct, the vehicle is ready to go back to
the customer.

REPAIR AND REPLACEMENT
PROCEDURES

HARDWARE AND THREADED PARTS - Install helical
thread inserts when inside threads in castings are stripped,
damaged or not capable of withstanding specified torque.

Replace bolts, nuts, studs, washers, spacers and small
common hardware if missing or in any way damaged. Clean
up or repair minor thread damage with a suitable tap or die.

Replace all damaged or missing lubrication fittings.

Use Teflon tape on pipe fitting threads.

WIRING, HOSES AND LINES - Replace hoses, clamps,
electrical wiring, electrical switches or fuel lines if they do not
meet specifications.

INSTRUMENTS AND GAUGES - Replace broken or
defective instruments and gauges. Replace dials and glass
that are so scratched or discolored that reading is difficult,

BEARINGS - Anti-friction bearings must be handled in a
special way. To keep out dit and abrasives, cover the
bearings as soon as they are remaoved from the package.

Wash bearings in a non-flammable cleaning solution. Knock
out packed lubricant inside by tapping the bearing against a
wooden block. Wash bearings again. Cover bearings with
clean material after setting them down to dry. Never use
compressed air to dry bearings.

Coat bearings with clean oil. Wrap bearings in clean paper.

Be sure that the chamfered side of the bearing always faces
the shoulder (when bearings installed against shoulders),
Lubricate bearings and all metal contact surfaces before
pressing into place. Only apply pressure on the part of the
bearing that makes direct contact with the mating part.

Always use the proper lools and fixtures for removing and
installing bearings.

Bearings do not usually need to be removed. Only remove
bearings if necessary.
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BUSHINGS — Do not remove a bushing unless damaged,
excessively worn or loose in its bore. Press out bushings that
must be replaced.

When pressing or driving bushings, be sure to apply pressure
in line with the bushing bore. Use a bearing/bushing driver or
a bar with a smooth, flat end. Never use a hammer to drive
bushings.

Inspect the bushing and the mated part for oil holes. Be sure
all oil holes are properly aligned.

GASKETS - Always discard gaskets after removal. Replace
with new gaskets. Never use the same gasket twice. Be sure
that gasket holes match up with holes in the mating part.

If a gasket must be made, be sure to cut holes that mateh up
with the mating part. Serious vehicle damage can occur if any
flange holes are blocked by the gasket. Use material that is
the right type and thickness.

LIP TYPE SEALS - Lip seals are used to seal cil or grease
and are usually installed with the sealing lip facing the
contained |ubricant. Seal orientation, however, may vary
under different applications.

Seals should not be removed unless necessary. Only remove
seals if required to gain access to other parts or if seal
damage or wear dictates replacement.

Leaking oil or grease usually means that a seal is damaged.
Replace leaking seals to prevent overheated bearings.

Always discard seals after removal. Do not use the same seal
twice.

0-RINGS (PREFORMED PACKINGS) — Always discard O-
rings after removal. Replace with new O-rings. To prevent
leaks, lubricate the O-rings before installation. Apply the
same type of lubricant as that being sealed. Be sure that all
gasket, O-ring and seal mating surfaces are thoroughly clean
before installation,

GEARS - Always check gears for damaged or worn teeth.

Remove burrs and rough spots with a honing stone or crocus
cloth before installation. Lubricate mating surfaces before
pressing gears on shafts.

SHAFTS - If a shaft does not come out easily, check that all
nuts, bolts or retaining rings have been removed. Check to
see if other parts are in the way before using force.

Shafts fitted to tapered splines should be very tight. If shafts
are not tight, disassemble and inspect tapered splines.
Discard parts that are worn. Be sure tapered splines are
clean, dry and free of burrs before putting them in place.
Press mating parts together tightly.

Clean all rust from the machined surfaces of new parts.

PART REPLACEMENT - Always replace worn or damaged
parts with new parts.

CLEANING

PART PROTECTION - Before cleaning, protect rubber parts
(such as hoses, boots and electrical insulation) from cleaning
solutions. Use a grease-proof barrier material. Remove the
rubber part if it cannot be properly protected.

CLEANING PROCESS - Any cleaning method may be used
as long as it does not result in parts damage. Thorough
cleaning is necessary for proper parts inspection. Strip rusted
paint areas to bare metal before repainting.

RUST OR CORROSION REMOVAL - Remowve rust and
corrosion with a wire brush, abrasive cloth, sand blasting,
vapor blasting or rust remover. Use buffing crocus cloth on
highly polished parts that are rusted,

BEARINGS - Remove shields and seals from bearings
before cleaning. Clean bearings with permanent shields and
seals in solution.

Clean open bearings by soaking them in a petroleum
cleaning solution. Never use a solution that contains chlorine.

Let bearings stand and dry. Do not dry using compressed air.
Do not spin bearings while they are drying.




TOOL SAFETY

AIRTOOLS

Always use approved eye protection equipment when
performing any task using air-operated tools.

On all power tools, use only recommended accessories
with proper capacity ratings.

Do not exceed air pressure ratings of any power tools.

Bits should be placed against work surface before air
hammers are operated.

Disconnect the air supply line to an air hammer before
attaching a bit.

MNewver point an air tool at yourself or another person.

Protect bystanders with approved eye protection,

WRENCHES

-

MNever use an extension on a wrench handle.

If possible, always pull on a wrench handle and adjust
your stance to prevent a fall if something lets go.

Mever cock a wrench.

Mever use a hammer on any wrench other than a
Striking Face wrench.

Discard any wrench with broken or battered points.

MNever use a pipe wrench to bend, raise, or lift a pipe.

PLIERS/CUTTERS/PRYBARS

Plastic- or vinyl-covered pliers handles are not intended
to act as insulation; dom’t use on live electrical circuits.

Don't use pliers or cutters for cutting hardened wire
unless they were designed for that purpose.

Always cut at right angles.
Don't use any prybar as a chisel, punch, or hammer.

HAMMERS

MNever strike one hammer against a hardened object,
such as another hammer,

Always grasp a hammer handle firmly, close to the end.
Strike the object with the full face of the hammer.

Never work with a hammer which has a loose head.
Discard hammer if face is chipped or mushroomed.
Wear approved eye protection when using striking tools.
Protect bystanders with approved eye protection.

PUNCHES/CHISELS

Mever use a punch or chisel with a chipped or
mushroomed end; dress mushroomed chisels and
punches with a file.

Hold a chisel or a punch with a tool holder if possible.

When using a chisel on a small piece, clamp the piece
firmly in a vise, and chip toward the stationary jaw.

Wear approved eye protection when using these tools.

Protect bystanders with approved eye protection.

SCREWDRIVERS

Don't use a screwdriver for prying, punching, chiseling,
sCoring, of scraping.

Use the right type of screwdriver for the job; match the tip
to the fastener.

Don't interchange POZIDRIVE®, PHILLIPS®, or REED
AMND PRINCE screwdrivers.

Screwdriver handles are not intended to act as
insulation; don't use on live electrical circuits,

Don't use a screwdriver with rounded edges because it
will slip - redress with a file,



RATCHETS AND HANDLES

-

Periodically clean and lubricate ratchet mechanisms with
a light grade oail. Do not replace parts individually;
ratchets should be rebuilt with the entire contents of
service Kit.

Mever hammer or put a pipe extension on a ratchet or
handle for added leverage.

Always support the ratchet head when using socket
extensions, but do not put your hand on the head or you
may interfere with the action of its reversing mechanism.

When breaking loose a fastener, apply a small amount of
pressure as a test to be sure the ratchet's gear wheel is
engaged with the pawl.

SOCKETS

1-16

Mever use hand sockets on power or impact wrenches.

Select the right size socket for the job,

Mever cock any wrench or socket.

Select only impact sockets for use with air or electric
impact wrenches.

Replace sockets showing cracks or wear.
Keep sockets clean.

Always use approved eye protection when using power
ar impact sockets.

STORAGE UNITS

Don't open more than one loaded drawer at a time,
Close each drawer before opening up another.

Close lids and lock drawers and doors before moving
storage units.

Don't pull on a tool cabinet; push it in front of you,

Set the brakes on the locking casters after the cabinet
has been rolled to your work.



TOOLS

Part No. J-5586 Transmission Shaft Part No. HD-25070 Robinair Heat Gun
Retaining Ring Pliers

HD-28431-6 Fluorescent Additive (6 1-oz. Bottles
HD-28431-22 Fluorescent Additive (1 22-0z. Container

Part No. HD-01289 Rim Protectors Part No. HD-28431B Fluorescent Additive
{24 1-oz. Bottles). Use with HD-35457

Part No. HD-21000 Tire Spreader Part No. HD-28700 Tire Bead Expander

Part No. HD-23738 Vacuum Pump Part No. HD-33067 Wheel Bearing Packer



Part No. HD-33071A Wheel Bearing Race
Removerfinstaller. Use with HD-33416

Part No. HD-33223-1 Cylinder Compression Gauge

Part Mo. HD-33446A Cylinder Torque Plates

Part Mo. HD-33413 Carburetor Idle Adjuster

Part No. HD-33813 Inductive Timing Light

Part Mo. HD-33416 Universal Driver Handle

Part No. HD-34623B Piston Pin Retaining Ring Installer



Part No. HD-34643A Shoulderless Valve Guide Part No. HD-34740 Driver Handle and Remover. Used with
Seal Installer HD-34643A and HD-34731

Part No. HD-34723 Valve Guide Hone (8 mm) Part No. HD-34751 Nylon Valve Guide Cleaning Brush

Part No. HD-34731 Shoulderless Valve Guide Installer Part No. HD-34813 Rowe Flywheel Rebuilding Jig

Part No. HD-34736B Valve Spring Compressor Part No. HD-35102 Wrist Pin Bushing Hone {20 mm)



) m
' L !
I\.._J: b

&

(©

e

Part Mo. HD-35316A Main Drive Gear Remover/Installer
and Main Drive Gear Bearing Installer

Part No. HD-35518 Internal/External
Retaining Ring Pliers
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Part No. HD-35381 Belt Tension Gauge

Part Mo. HD-35667 A Cylinder Leakdown Tester
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Part No. HD-35457 Black Light Leak Detector

Part No. HD-35758 Neway Valve Seat Cutter Set

Part No. HD-35500B Digital Multi-Meter (FLUKE 23)
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Part No. HD-353801 Intake Manifold Screw Wrench




Part No. HD-36583 Fork Bushing Seal Installer

Part No. HD-38125-7 Packard Terminal Crimp Tool
{Monsealed)

Part No. HD-37404 Countershaft Gear Support Plate

Part No. HD-38125-8 Packard Terminal Crimp Tool

| i

Part No. HD-378424A Inner/Outer Main Drive Gear
Needle Bearing Installer

Part No. HD-38361 Cam Gear Gauge Pin Set
(0.108 in. (2.74 mm) Diameter)

Part No. HD-38125-6 Packard Terminal Crimp Tool
(Sealed)

Part No. HD-38362 Sprocket Locking Link
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Part Mo. HD 38515A Clutch Spring Compressor Part No. HD-39302 Steering Head Bearing
Race Installer

Part No. HD-38871 Camshaft Bushing Plate Pilot Part No. HD-39458 Sprocket Shaft Bearing Outer
and Reamer Race Installer

Part No. HD-39565 Engine Ear

I

Part No. HD-39301A Steering Head Bearing Part No. HD-39617 Inductive Amp Probe.
Race Remover Use with HD-35500A
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Part No. HD-39621 Electrical Terminal Repair Kit

Part No. HD-39800 Qil Filter Crusher {Small)

Part No. HD-39782 Cylinder Head Support

Part No. HD-39847 Universal Ratcheting Tap/Reamer
Handle

Part No. HD-39786 Cylinder Head Holding Fixture

Part No. HD-39932 (Steel) or HD-39932-CAR (Carbide)
Intake and Exhaust Valve Guide Reamer

Part No. HD-39823 Oil Filter Crusher (Large)

Part No. HD-39964 Reamer Lubricant (Cool Tool)



Part No. HD-39965 Deutsch Terminal Crimp Tool Part No. HD-41025 Tool Organizational System

Part No. HD-39969 UltraTorch UT-100 Part No. HD-41137 Hose Clamp Pliers

i

Part No. HD-39978 Digital Multimeter (Fluke 78) Part No. HD-41155 VHS Tape Storage Tower

Part No. HD-39994 Paint Repair Kit Part No. HD-41177 Fork Tube Holder
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Part No. HD-41183 Shrink Attachment

Part No. HD-41321 Sprocket Locking Tool

A

Part No. HD-41185 Hose Cutting Tool

Part No. HD-41325-95A Scanalyzer Cartridge

L e

Part No. HD-41185-1 Hose Cutting Tool Blade

Part No. HD-41354 Speedometer Tester

Part No. HD-41215 Qil Filter Wrench

Part No. HD-41496-Transmission Case Seal Installer
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Part No. HD-41506-Crankshaft Locking Tool

Part No. HD-41675-0il F;ressure Sending Unit Wrench

Part No. HD-41549A-Fork Spring Compressing Tool

Part No. HD-42135 Spoke Nipple Driver

Part No. HD-41551-Fork Spring Keeper

Part No. HD-42376 Battery/Charging System Load Tester

Part No. HD-41609 Amp Terminal Crimp Tool
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Part No. HD-42508 T-40 I.P. and T-45 I.P. Torx Plus Driver




Part No. HD-42579 Sprocket Bearing/Seal Installer

Part No. HD-42921 Scanalyzer Cable

Part No. HD-42682 Breakout Box

Part No. HD-42962 Breakout Box Adapters

Part No. HD-42774 Seal Installer

Part No. HD-94547-101 Crankshaft Bearing Outer Race
Remover/installer

Part Mo. HD-42879 Electrical Crimp Tool

Part No. HD-94600-37B Mainshaft Locknut Wrench
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Part No. HD-94681-80 Spoke Nipple Wrench Part No. HD-94B804-57 Rocker Arm Bushing Reamer

Part No. HD-94700-52C Shock Spanner Part No. HD-94812-1 Pinion Shaft Bushing Reamer.
Use with HD-94812-87
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Part No. HD-94800-26A Connecting Rod Bushing Part No. HD-94812-87 Pinion Shaft Reamer Pilot.
Reamers and Pilots Use with HD-94812-1.

Part No. HD-94803-67 Rear Intake Camshaft Part No. HD-24820-75A Rear Shock Spanner Wrench
Bushing Reamer
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Part No. HD-85017-61 Large External Retaining
Ring Pliers

Part No. HD-95952-33B Connecting Rod
Clamping Tool

Part No. HD-95635-46 All-Purpose Claw Puller

Part No. HD-95970-32C Piston Pin Bushing Tool

LYRY]

Part No. HD-95637-46A Wedge Attachment for
Claw Puller. Use with HD-95635-46.

Part No. HD-96215-49 Small Internal Retaining
Ring Pliers

et by

1-1/8" 3/4" 5/8" 1/27

Part No. HD-95760-69A Bushing/Bearing Puller Tool Set.

Set includes items 1-7. ltems 8 (HD-95769-69), 9 (HD-
95770-69) and 10 (HD-95771-69) are optional.

Part No. HD-96295-65D Timing Mark View Plug.
Use with HD-33813.
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Part Mo. HD-96333-51B Piston Ring Compressor

Part No. HD-96718-87 Pinion Bearing Outer Race
Lapping Kit

Part No. HD-96550-36A Valve Lapping Tool

Part No. HD-96740-36 Connecting Rod Lapping Arbor

Part No. HD-96650-80 Flywheel Truing Stand

i)
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™

Part No. HD-96710-40B Crankcase Main Bearing
Lapping Tool
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Part No. HD-96921-52A Oil Pressure Gauge




Part No. HD-96940-52A Oil Pressure Gauge Adapter.
Use with HD-96921-52A.

(L

Part No. HD-97087-65B Hose Clamp Pliers

Part No. HD-99500-80 Wheel Truing
and Balancing Stand
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SPECIFICATIONS

XLH 883 XLH 883 XLH 1200 | XL 1200C | XL 1200S
HUGGER CUSTOM SPORT
Dimensions in mm in. mm in mm in. mm in. mm.
Wheelbase 60.2 | 1529 | 59.0 1499 - : 59.0 1459 i al
Owerall length 876 2225 | 87.25 | 2218 * E 87.25 2216 " E
Owerall width 33 838 35 889 35 889 35 883 35 g8g |
Owerall height 47.5 1207 | 49.75 1264 47.5 1207 49,75 1264 | 49.75 | 1264
Road clearance 670 | 170.2 | 450 | 114.3 * - * g & "
Weights lbs. | kg | Ibs. | kg | Ibs. | kg | Ibs. | kg | Ibs. | kg
Weight (as shipped from the factory) | 488 2 485 220 494 224 483 219 497 | 225.6
Vehicle Weight Ratings Ibs. kg Ibs. kg Ibs. kg Ibs. kg Ibs. kg
The Gross Vehicle Weight Ratings
(GVWR) and the Gross Axle Weight
Ratings ({GAWR) are found on a label
on the frame steering head.
GVWR 948 430 - N : - " 3 T G
GAWR - Front 353 160 E 5 i £ f ? " :
GAWR — Rear 595 270 " % * g " : : -
Capacities U.sS. | liters | US. | liters u.s. liters us. | liters | US. | liters
gal. gal. gal. gal. gal.
Fuel tank
Total 330 | 125 * £ 330 | 125 | 330 | 125 | 3.30 | 125 |
Reserve 0.50 1.8 2 " = : .50 1.9 50 1.9
US.qt.| liters (US.qt.] ml |US.qt.| ml |(US.qt.] ml |[US.qt.| ml
Oil tank — with filter 3.0 2.8 * " b % b i = b
u.s. mil LS. ml |US.oz.] ml |US.0z.] ml |US.oz.| ml
Transmission aZ. 546 oz # # ® i d ' :
Frant fork (per fork side) 32 g
Wet 266 a6 i , X " E 5
Dry 9.0 | 302 | 107 | asg 4 # % ’ 2 ’
10.2 121
Adjustments
Rear brake pedal free play Mone * ¥ E 5 : O " ®
Brake Disc in mm in mm in. mm in mm in mm
Diameter
Front 1.5 292 ™ * ! ‘ : - ‘ :
Rear 11.5 292 - : : : : - * :
Minimum thickness
Front 0.180 | 4.57 £ % ¥ i g i Z i
Rear 0.205 | 5.21 * g g b ' . ) 3
lMaximum disc runout (front and rear)| 0.008 | 0.20 uf = i ‘ . i g i

* Same as XLH 883.



SPECIFICATIONS (CONTINUED)

XLH 883 XLH 883 |XLH 1200|XL 1200C| XL 1200S
HUGGER CUSTOM | SPORT
Tire Data psi bars | psi | bars | psi | bars | psi | bars | psi | bars
Tire pressure (cold)
Up to 300 Ib. load
{includes rider, passenger and cargo)
Front 30 2.1 > " . * . . : 5
Rear 26 o5 . " . * * " . -
Up to GVWR maximum load ** !
Front 30 2.1 . . . . . " . :
Rear 40 2.8 . . . . ‘ " . :
Torque Values ft-lbs Nm | fi-lbs | Mm | ft-lbs | Nm | fi-lbs | Nm |ft-lbs| Nm
LLL
Front axle nut 50-55 | BB-75 . . . . . . F: i
Rear axle nut 60-65 | 81-88 : " * . . g g :
Sprocket mounting bolis !
Cast wheels 55-65 | 75-88 . . * " . . . .
Laced wheels 45.-55 | B1-75
Brake disc mounting screws *
Front wheel 16-24 | 22-33 . :: * . . . . .
Rear wheel 30-45 | 41-61 * * " * * . .
Brake caliper mounting screws .
Front wheel 2530 | 34-41 . . ; ; 4 i P :
Rear wheel 15-20 | 20-27 » 7 “ . - * . .
Brake master cylinder cover screws 10-15 | 1.1-1.7 * . . - - - . .
Front brake master cylinder clamp screws 70-80 | 7.9-27 - - . . - . . s
Rear brake master cylinder mounting screws | 155-190| 175215 * \d . . . * . .
Rear brake master cylinder cartridge locknut | 30-40 | 41-54 ks % . & . * * “
Brake ling banjo fitting bolts 17-22 | 23-30 H * . . - * . p
Brake caliper bleeder valve 80-100 |9.0-11.3] * o i . . " . i
Front inboard brake pad retaining screw 40-50 | 4568 * ' . L * . . .
Front fork upper bracket pinch screws 30-35 | 41-47 % . . * - . . .
Front fork lower bracket pinch screws 30-35 | 41-47 * o . . * . . %
Front axle pinch screw and nut 21-27 | 28-37 - - x * * . . .
Front fender mounting fasteners 2813 11-18 : ' . . . . . .
Rear fender support mounting fasteners 8-13 11-18 a : . * " . . .
Clutch control clamp screws 70-80 | 7.9-9.0 * " . * . . . "
Handlebar switch housing screws 18-24 | 2.0-2.7 : - . * . . . i
Throttle control clamp screws 18-24 | 2.0-27 5 g L * " . . .
Handlebar clamp screws 12-15 | 16-20 . . . * . . . .
Rear fork pivot shaft 50 68 . . * * . . " &
Right footrest mount castle nut 35-40 | 47-54 - " . “ i : .
Rear shock absorber .
Upper mounting fasteners 21.35 | 28-47 . . * * . . i .
Lower mounting fasteners 30-50 | 41-68 . . . . . . " &
Front muffler mounting locknut 20-40 | 27-54 : . - * . . . .
Rear muffler mounting locknut 10-15 | 14-20 . . . . . . . :
Exhaust pipe-to-cylinder head nuts 6-8 8-11 & . . . . . ” "

* Same as XLH 883
** Gross Vehicle Weight Rating (GVWR) is printed on a label on the frame steering head
“** Numbers in bold are in in-lbs.
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SPECIFICATIONS (CONTINUED)

TIRES

AAWARNING

Tires must be correctly matched to wheel rims. Only the
tires 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 those specified can adversely affect motorcycle sta-
bility and may result in personal injury.

Tire sizes are molded on the sidewall. Refer to the TIRE FIT-
MEMNT TABLES below. Rim size and contour are cast or
stamped into the exterior surface of the rim.

Example: T19 x 2.15 MT DOT. “T" indicates that the rim con-
farms to Tire and Rim Association standards. The “19" is the
normal diameter of the rim in inches, measured at the bead
seat diameter. The "2.15" is the width of the bead seat mea-
sured in inches. “MT" designates the rim contour. "DOT"
means that the rim meets Department of Transportation Fed-
eral Motor Vehicle Safety Standards.

Fitment — Tubeless Cast Wheels

WHEEL SIZE RIM SIZE & RIM VALVE A aE

& POSITION CONTOUR HOLE DIA. DUNLOP D401 ELITE S/T
19 in. — Front T19x 215 MT 0.45in. 100/90-18

16 in. - Rear T16 % 3.00 D 0.35in 130/90-16

DUNLOP K591 S&FR ELITE SP

19 in. - Front T19x 215 MT 0.45 in. 100/90-V19

16 in. - Rear T1 ﬁ-){ 3.000 0.35In 130/90-V16

Tire Fitment — Tube Type Laced Wheels

WHEEL SIZE RIM SIZE & TUBE TIRE SIZE

& POSITION CONTOUR SIZE DUNLOP D401 ELITE S/T
19 in. — Front T19 x 2.50 TLA MJ90-19 100/90-19

16 in. — Rear T16 x 3.00 D MT20-16 130/90-16

' DUNLOP TOURING ELITE Ii

21 in. - Front B T21x 215 TLA 3.00x21 MHI0 - 21 56H

16 in. — Rear T16x 3.00D MT20-16 TS0 - B16
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SPECIFICATIONS (CONTINUED)

VEHICLE IDENTIFICATION NUMBER

A 17-digit serial number, or Vehicle Identification Number
(VIN), is stamped on the right side of the steering head {ex.,
1HDACEMA3VY200037).

An abbreviated VIN is stamped on the front left side of the
crankcase (ex., CEMV200037). See Figure 2-1.

NOTE

Always give the VIN or abbreviated VIN when ordering paris
or making inquiries.z

Figure 2-1. Abbreviated VIN Location

Motorcycle Model Designation
Made in U.S.A. CA = XLH 883, XLH 1200
CE = XLH 883 Hugger Introduction Date and Special Models
CG = XL1200C Custom 1 = Regular introduction date
CH = XL12005 Sport 2 = Mid-year introduction date
i 3 = California model
Engine Size

M = 883 cc engine
P =1200 cc engine

VIN Check Digit
Varies; can be 0 through 9, ar X,

Model Year
W= 1998

Serial Number

1 -1 L 41 1 —
1 HOD 4 CH P 1 3 W Y 200062

Assembly Plant

Y =York, PA
K = Kansas City, MO
Motorcycle Type
Manufacturer and Make = Heavyweight (901 cc and larger engine displacement)
Harley - Davidson 4 = Middleweight (351-900 cc engine displacemeant)

Sample VIM as it appears on the steering head —1HDACHP13WY 200062
Sample abbreviated VIM as it appears on the engine crankcase— CHPW200062

Vehicle Identification Number (VIN)
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WHEELS

GENERAL

Good handling and maximum tire mileage are directly related
to the care of wheels and tires. Regularly inspect wheels and
tires for damage and wear. If handling problems occur, check
the TROUBLESHOOTING guide in Section 1 or see the table
below for a list of probable causes.

Keep tires inflated to the recommended air pressure. Always
balance the wheael after replacing a tube or tire.

AwarNING

Do not exceed the maximum tire pressure listed on the
sidewall. Incorrect tire pressure could lead to premature
tire failure and possible personal injury.

TROUBLESHOOTING

See Figure 2-2. Check tire inflation pressure at least once
each week. At the same time, inspect tire tread for punciures,
cuts, breaks and other damage. Repeat the inspaction before
road trips.

Wheel Service Chart

CHECK FOR REMEDY
1. Loose axle nuts. Tighten front axle nut to 50-55 fi-lbs (68-75 Nm) torgue. Tighten rear axle
nuts to 60-65 fi-lbs (81-88 Nm) torgue.
2. Excessive side-play or radial {up-and- | Replace wheel hub bearings.
down) play in wheel hubs.
3. Loose spokes. Tighten or replace spokes. See TRUING WHEELS and LACING WHEELS.
4. Alignment of rear wheel in frame or | Check wheel alignment as described in this section or repair rear fork as
with front wheel. described in REAR FORK.
5. Rims and tires out-of-true sideways; | True wheels, replace rims or replace spokes. See LACING WHEELS and
should not be more than 5/%64 in. | TRUING WHEELS.
{2.0 mm).
6. RAims and tires out-of-round or eccen- | See ltem 5 above.
tric with hub; should not be more than
332 in. (2.4 mm).
7. Irregular or peaked front tire wear. Replace as described in REMOVAL and INSTALLATION, FRONT and
REAR WHEEL; and REMOVAL and INSTALLATION, TIRE.
8. Correct tire inflation. Inflate tires to correct pressure. See SPECIFICATIONS.
Correct tire and wheel balance. Static balance may be satisfactory if dynamic balancing facilities are not
available. However, dynamic balancing is strengly recommended.
10, Steering head bearings. Correct adjustment and replace pitted or worn bearings. See FORK STEM
and BRACKET ASSEMBLY.
11. Damper tubes. Check for leaks. See FRONT FORK.
12. Shock absorbers. Check damping action and mounting stud bushings. See REAR FORK.
13. Rear fork bearings. Check for looseness. See REAR FORK.
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AWARNING

Excessively worn tires adversely affect motorcycle trac-
tion, steering and handling and can result in personal
injury.

At regular intervals of 5000 miles (8000 km), or whenever
handling irregularities are noted, see the chart an the preced-
ing page for the recommended service procedure,

If tires must be replaced, same as original equipment tires
must be used. Other tires may not fit correctly and may be
hazardous to use.

AwWARNING

Use the following guidelines when installing a new tire or
repairing a flat:

1. Always locate and eliminate the cause of the original
tire failure.

2,

Do not patch or vulcanize a tire casing. These proce-
dures weaken the casing and increase the risk of a
blowout,

Only patch an inner tube as an emergency measure.
Replace the damaged tube as soon as possible.

Be sure the inner tube is the correct size for the tire
casing. Any stretching or wrinkling within the casing
will weaken the tube and result in premature failure.

The use of tires other than those specified can
adversely affect handling resulting in personal injury.

Tires, tubes and wheels are critical safety items.
Since the servicing of these components requires
special tools and skills, Harley-Davidson recom-
mends that you see your dealer for these services.



FRONT WHEEL

REMOVAL (Figure 2-2)

1. Block motorcycle underneath frame so front wheel is
raised off the ground.

2. Remove caliper mounting hardware (9). Let the caliper
hang loose.

NOTE

Do not operate the front brake lever with the front wheal
removed or the caliper piston may be forced out. Reseating
the piston requires disassembly of the caliper.

3. Insert screwdriver or steel rod through hale in axle (5) on
right side of wehicle. While holding axle stationary,
remove axle nut (6), lockwasher (7) and flat washer (8)
on left side of vehicle.

4. Loosen nut {4) on pinch screw (1). Pull axle out of hub
while supporting wheel.

5. Remave spacer.

DISASSEMBLY
(Figure 2-3, Figure 2-4)

1. Move wheel to bench area. On the side of the wheel
opposite the brake disc (hub plate side of cast wheel),
remove external spacer (12) from hub. Pry out oil seal
(6). Remove bearing inner race (7) and spacer sleeve
{9). Discard oil seal.

2. On brake disc side of wheel, remove oil seal (8), bearing
inner race (7), spacer washer (16) and shim pack (15).
Discard oil seal.

3. Remaove the T-40 TORXE screws (4) and brake disc (3).
On cast wheels, remove the T-40 TORX screws to
remove the hub plate (11), if necassary. Discard TORX
SCrews.

4. If bearing replacement is necessary, remove the outer
bearing races (8) using WHEEL BEARING RACE
REMOVER/INSTALLER (Part No. HD-33071A).

5. Remowve tire. Remove the tube from the rim, if applicable.
See TIRES.

6. If it is necessary to remove the hub from laced whesls,
loosen all the spoke nipples and remove the rim and
spokes.

CLEANING, INSPECTION AND
REPAIR

1.  Thoroughly clean all parts in solvent.

AAwARNING

Never use compressed air 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 may result in personal injury.

2. Inspect all parts for damage or excessive wear. Inspect
bearing races for scoring, discoloration, casing cracks
and other damage.

3. Always replace bearing assemblies as a complete set-
both bearings, inner and outer races.

4. Inspect shims for tears, cuts or kinks. Replace as neces-
sary.

RIGHT SIDE

1. Pinch screw
2. Washer
3. Lockwasher

LEFT SIDE

Nut
Axle
MNut
Lockwasher

Flat washer

Brake caliper mounting hardware

eeNo o

Figure 2-2. Front Wheel Mounting



Axle nut 13. Axle
Lockwasher 14. Spacer
Flat washer 15. Shim pack

. Torx screw (10} 16. Spacer washer
Brake disc

Qil seal (2)

Bearing assembly (2)
Bearing outer race (2)
Spacer sleeve

10. Cast wheel

11. Hub plate

12. External spacer

LoD E W -

miao2z

Figure 2-3. Cast Front Wheel

5. Inspect brake disc. Replace disc if warped or badly
scored. Measure disc thickness for excessive wear. Mini-
mum acceptable thickness is stamped on side of disc.

6. Obtain a set of new oil seals. Obtain new T-40 TORX
screws, if removed.

7. On laced wheels, replace spokes, rim or hub if damaged.

ASSEMBLY (Figure 2-3, Figure 2-4)

1. On laced wheels, if the hub and rim were disassembled,
assemble the hub, spokes and rim. See LACING
WHEELS.

AWARNING

Do not allow brake fluid, bearing grease, lubricants, etc.
to contact brake disc or reduced braking ability will
occur, possibly resulting in personal injury andfor vehi-
cle damage.

. .

2,

Verify that the brake disc is thoroughly clean. Install disc
on hub aligning notch in disc with 1/4-in. (6.35 mm) diam-
eter hole in hub. Secure disc with new T-40 TORX screws
{4). Tighten screws to 16-24 ft-lbs (22-33 Nm) torque.

On cast wheels (Fig. 2-4), install hub plate (11) to wheel
hub using new T-40 TORX screws, if removed, Tighten
screws to 16-24 fi-lbs (22-33 Nm) torque.

If removed, press outer races (8) into each side of hub
using WHEEL BEARING RACE REMOVER/INSTALLER
(Part No. HD-33071A). Apply a liberal amount of bearing
grease to bearing outer races after installation.

Apply a liberal amount of bearing grease to bearing inner
races (7). Pack grease into cavities around rollers. Use of
HD-33067 Wheel Bearing Packer is recommendead.

NOTE

Use a good quality wheel bearing grease, such as H-D Part
No. 99855-89.




1. Axle nut 11. Wheel

2. Lockwasher 12. External spacer
3. Flat washer 13. Axle

4. Torx screw (5) 14. Spacer

5. Brake disc 15. Shim pack

6. Oil seal (2) 16. Spacer washer
7. Bearing assembly (2)

8. Bearing outer race (2)

9. Spacer sleeve

10. Wheel hub

-

QO

T

e

D

s

®

e

16

1

> T2
‘H&“‘-ﬁ

7.8
5

Figure 2-4. Laced Front Wheel

Insert shim pack (15) into brake disc side of hub until it
contacts counterbore. With the shoulder facing outside,
insert spacer washer (16} into hub until it seats against
the shims. Insert tapered end of bearing inner race (7)
into hub until it contacts shoulder of spacer washer.

Lightly coat outside lip of new oil seal (6) with clean
engine oil. With the open side in, press in cil seal until
flush with hub face (to 0.020 in. {0.51 mm) recessed).

Pack cavity between oil seal and bearing with bearing
grease,

On the side of the wheel opposite the brake disc (hub
plate side of cast wheel), insert spacer sleeve (9) into
hub until it seats in bore on brake disc side. Spacer
sleeve must not be cocked or filted in bore. Insert tapered
end of bearing inner race (7) into hub until it contacts end
of spacer sleave.

10. Lightly coat outside lip of new oil seal () with clean

engine oil. With the open side in, press in oil seal unil
flush with hub face (to 0.020 in. (0.51 mm) recessad).

. Pack cavity between cil seal and bearing with bearing

grease,

. With the chamfer facing inward, install external spacer

(12} in oil seal |D.

Install tube on wheel rim, if applicable. Install tire, if
removed.

. Verify that wheel and tire are true. See TRUING LACED

WHEEL or CHECKING CAST RIM RUNOUT, whichever
applies.
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INSTALLATION

1. Position wheel between forks with brake disc on left side
of vehicle, external spacer on right. With pinch screw
loose, insert threaded end of axle through right side fork.
Push axle through fork and wheel hub until it begins to
emerge from left side of hub.

2. See Figure 2-5. Push axle through left fork, until axle
shoulder contacts external wheel spacer on right fork
side,

Lock washer
4,  Axle nut

1. Spacer 3.

2. Flat washer

Figure 2-5. Install Spacer

3. See Figure 2-6. Install flat washer (2), lock washer (3)
and axle nut (4) over threaded end of axle. Insert screw-
driver or steel rod through hole in axle on right side of
vehicle. While holding axle stationary, tighten axie nut to
50-55 fi-lbs (68-75 Nm) torque.

4. See Figure 2-2. Tighten pinch screw nut (4) to 21-27 fi-
Ibs (28-37 Nm) torque.

5. Install brake caliper. Tighten brake caliper mounting
screws (9) to 25-30 ft-lbs (34-41 Nm) torque. For more
detailed information, see FRONT BRAKE CALIPER,
INSTALLATION, in this section.
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AwarRNING

Check wheel bearing end play after tightening axle nut to
proper torque. Excessive end play can adversely affect
motorcycle handling. Insufficient end play can cause
bearing seizure, resulting in possible loss of vehicle con-
trol and personal injury.

6. See Figure 2-6. Mount a magnetic base dial indicator on
the brake disc. Set the indicator contact point on the end
of the axle. Move the wheel back as far as it will go. Hold-
ing the wheel in position, zero the dial indicator gauge.
Maovea the wheel forward as far as it will go. Note the read-
ing of the dial indicator. The lateral movement or end play
must fall between 0.002 and 0.006 in. (0.05-0.15 mm).
Repeat the procedure to verify the reading.

1. Magnetic base 3.
2. Brake disc 4.

Axle
Dial indicator

Figure 2-6. Check Wheel Bearing End Play

7. Remove the wheel and substitute thicker spacer shimi(s)
if the end play must be increased. Use thinner spacer
shim(s) to reduce the end play. See the following table for
the available spacer shim thicknesses.

Front Wheel Bearing Spacer Shims

Thickness
i i Part Number
0.030 to 0.033 0.76 to 0.84 43290-82
0.015t0 0.017 0.38 to 0.43 43291-82
0.0075 to 0.0085 0.190 to 0.216 43292-82
0.0035 to 0.0045 0.089 to 0.114 43293-82
0.0015 to 0.0025 0.038 to 0.064 43294-82




REAR WHEEL

REMOVAL

1. Raise rear end of motorcycle high enough to permit
wheeal ramoval. Support motoreycle with suitable block-
ing underneath frame.

2 Loosen axle, slide wheel forward and slip belt off
sprocket.

3. See Figure 2-8. Remove cotter pin (2), axle nut (1) and
flat washer (3).

Flat washer
4, Rear axle

1.  Axle nut 3.
2. Cotter pin

Figure 2-8. Rear Wheel Mounting

4. Genltly tap end of axle (4) with a soft hammer to loosen,
Pull axle free of frame assembly.

NOTE

Do not operate the rear brake pedal with the rear wheel
remaoved ar the caliper piston may be forced out. Reseating
the piston requires disassembly of the caliper,

5 Remove spacer (16, Figure 2-9; 18, Figura 2-10) and rear
wheel assembly.

DISASSEMBLY

Cast Wheel (Figure 2-9)

1. Move wheel to bench area. On the sprocket side of the
wheel, remove external spacer (4) from hub. Pry out cil
seal (3). Remove bearing inner race (5) and spacer
sleeve (7). Discard oil seal. :

2. On brake disc side of wheel, remove external spacer (4)
from hub. Remowve oil seal (3), bearing inner race (5),
spacer washer (11} and shim 'g_ac:k (19). Discard oil seal.

=

it

3. Using a TORX T-45 driver, remove the T-45 TORX screws
(2) to remove the brake disc (10).

NOTE

TORX screws (8) have a thread lock patch that provides fas-
tener locking for three removal and installation cycles. Always
replace screws after three use cycles or fastening integrity
may be compromised.

4. HRemove five bolts (18) with flat washers (17). Remove
belt sprocket {13).

5. |If bearing replacement is necessary, remove the outer
bearing races (6) using WHEEL BEARING RACE
REMOVER/INSTALLER (Part No. HD-33071A).

Laced Wheel (Figure 2-10)

1. Move wheel to bench area. On the sprocket side of the
wheel, remove external spacer (4) from hub. Pry out oil
seal (3). Remove bearing inner race (5) and spacer
sleeve (7). Discard oil seal.

2. On brake disc side of wheel, remove external spacer (4)
from hub. Remove oil seal (3), bearing inner race (5),
spacer washer (12) and shim pack (8). Discard oil sea%

3. Using a TORX T-45 driver, remove the T-45 TORX, screws -
(9) and locknuts (10) to remove the brake disc (11).

NOTE

TORX screws (9) have a thread lock patch that provides fas-
tener locking for three removal and installation cycles {or
remakes). Always replace screws after three use cycles or
fastening integrity may be compromised.

4. Remove five bolts (20) with washers (19} and locknuts
{14). Remove belt sprocket (15).

5. If bearing replacement is necessary, remaove the outer
bearing races (6) from hub using WHEEL BEARING
RACE REMOVER/INSTALLER (Part No. HD-33071A).

6. If it is necessary to remove the hub from the wheel,
loosen all spoke nipples and remove the rim and spokes.

CLEANING, INSPECTION, AND
REPAIR

1.  Thoroughly clean all parts in solvent.
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Cotter pin

Oil seal (2)

Spacer (2)

Bearing assembly (2)
Bearing outer race (2)
Spacer sleeve

Wheel

Screw, T-45 TORX

pan head (5)

10. Brake disc

11. Spacer washer
12. Tapped hole (10)
13. Sprocket

14. Axle

15. Washer

16. Spacer

17. Washer (5)

18. Bolt (5)

19. Shim pack

ha

=

Figure 2-9. Cast Rear Wheel

AAWARNING

Never use compressed air 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 may
result in personal injury.

ALWAYS wear safety glasses when using solvent to
clean paris.

Inspect all parts for damage or excessive wear. Inspect
bearing races for scoring, discoloration, casing cracks
and other damage.

Always replace bearing assemblies as a complete set-
both bearings, inner and outer races.

Inspect shims for tears,cuts or kKinks. Replace as neces-
sary.
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5. Inspect brake disc. Replace disc if warped or badly
scored. Measure disc thickness for excessive wear. Mini-
mum acceptable thickness is stamped on side of disc.

6. Obtain a set of new oil seals. Use new T-45 TORX
screws after three use cycles. See NOTE under Disas-
sambly, Cast Wheel,

7. On laced wheels, replace spokes, rim or hub, if dam-
aged.

ASSEMBLY

Cast Wheel (Figure 2-9)

1.

If removed, press outer races (6) into each side of hub
using WHEEL BEARING RACE REMOVER/
INSTALLER (Part MNo. HD-33071A). Apply a liberal
amount of bearing grease to bearing outer races after
installation.

"II
9
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Al Hady

1. Nut
2. Cotter pin i
3. Oil seal (2) E
4. Spacer (2)
5. Bearing assembly (2)
6. Bearing outer race (2)
7. Spacer sleeve
8. Shim pack
9. Screw,T-45 TORX

pan head (5)
10. Locknut (5)
11. Brake disc
12. Spacer washer 17. Washer
13. Wheel assembly 18. Spacer
14. Locknut (5) 19. Washer (5)
15. Sprocket 20. Bolt (5)
16. Axle 21. Hub

Figure 2-10. Laced Rear Wheel

.ﬁ.WAFINING 2. \Verify that brake disc (10} is thoroughly clean. Secure
disc to hub with T-45 TORX screws (9). Use new T-45
TORX screws after three use cycles. Tighten screws to
30-45 fi-lbs (41-61 Nm) torque.

3. Apply two drops of LOCTITE THREADLOCKER 271
(red) to threads of each sprocket bolt {18). Install belt

Do not allow brake fluid, bearing grease, lubricants, etc.
to contact brake disc or reduced braking ability will
occur, possibly resulting in personal injury.
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sprocket (13) using bolts and washers (17). Tighten bolts
to 55-65 ft-Ibs (75-88 Nm) torque.

Apply a liberal amount of bearing grease to bearing inner
races (5). Pack grease into cavities around rollers.

NOTE

Use a good guality wheel bearing grease, such as H-D Part
Mo, 89555-84.

5.

10.

a:

13,

Insert shim pack (19) into brake disc side of hub unil it
contacts counterbore. With the shoulder facing outside,
insert spacer washer (17) into hub until it seats against
the shims. Insert tapered end of bearing inner race (5)
into hub until it contacts shoulder of spacer washer.

Lightly coat outside lip of new oil seal (3) with clean
engine oil. With the open side in, press in oil seal until
recessed 0,31 in. (7.9 mm) from hub face.

Pack cavity between oil seal and bearing with bearing
grease.

With the chamfer facing inward, install external spacer
{4} in oil seal 1.0

On the sprocket side of the wheel, insert spacer sleeve
(7) into hub until it seats in bore on brake disc side.
Spacer sleeve must not be cocked or tilted in bore, Insert
tapered end of bearing inner race (5) into hub until it con-
tacts end of spacer sleeve.

Lightly coat outside lip of new oil seal {3) with clean
engine cil. With the open side in, press in oil seal until
recessed 0.31 in. (7.9 mm) from hub face.

Pack cavity between oil seal and bearing with bearing
grease,

With the chamfer facing inward, install external spacer
(4) in oil seal 1.D.

Install tire, if removed. Verify that wheel and tire are true.
See CHECKING CAST RIM RUNOUT,

Laced Wheel (Figure 2-10)

1.

If the hub and rim were disassembled, assemble the hub,
spokes and rim, See LACING WHEELS.

If removed, press outer races (6) into each side of hub
using WHEEL BEARING BACE REMOVER/INSTALLER
{Part Mo. HD-33071A). Apply a liberal amount of bearing
grease to bearing outer races after installation.

AWARNING

Do not allow brake fluid, bearing grease, lubricants, etc.
to contact brake disc or reduced braking ability will
occur, possibly resulting in personal injury.

3.

Verify that brake disc (11) is thoroughly clean. Secure
disc to hub with T-45 TORX screws (9) and locknuts (10).
Use new T-45 TORX screws after three use cycles.
Tighten screws to 30-45 ft-lbs (41-61 Nm) torque.

Apply two drops of LOCTITE THREADLOCKER 271
(red) to threads of each sprocket bolt (20). Install the:belt
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sprocket (15) using bolts, washers (19) and locknuts
(14). Tighten bolts to 45-55 fi-lbs (61-75 Nm) torgue.

Apply a liberal amount of bearing grease to bearing inner
races (5). Pack grease into cavities around rollers. Use of
HD-33067 Wheel Bearing Packer is recommended.

NOTE

Use a good quality whee! bearing grease, such as H-D Part
No. 99855-89.

10.

Tl

12.

13.

14,

15,

Insert shim pack (8) into brake disc side of hub until it
contacts counterbore, With the shoulder facing outside,
insert spacer washer {12} into hub until it seats against
the shims. Insert tapered end of bearing inner race (5)
into hub until it contacts shoulder of spacer washer,

Lightly eoat outside lip of new oil seal (3) with clean
engine oil. With the open side in, press in oil seal until
recessed 0.26-0.28 in. (6.6-7.1 mm) from hub face.

Pack cavity between oil seal and bearing with bearing
grease.

With the chamfer facing inward, install external spacer
{4) in oil seal 1D,

On the sprocket side of the wheel, insert spacer sleeve
{6) into hub until it seats in bore on brake disc side.
Spacer sleeve must not be cocked or tilted in bore. Insert
tapered end of bearing inner race (5) into hub until it con-
tacts end of spacer sleeve.

Lightly coat outside lip of new oil seal (3} with clean
engine oil. With the open side in, press in oil seal until
recessed 0.26-0.28 in. (6.6-7.1 mm) from hub face.

Pack cavity between oil seal and bearing with bearing
grease.

With the chamfer facing inward, install external spacer
{4) in il seal 1.0,

Install inner tube and tire, if removed.

Verify that wheel and tire are true. See TRUING LACED
WHEEL.
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INSTALLATION

1. Place wheel centrally in the rear fork (swingarm) with the
brake disc in the caliper. Slide wheel far enough forward
to slip belt over sprocket and then slide the wheel back.

2. Apply LOCTITE ANTI-SEIZE LUBRICANT to axle {14,
Figure 2-9; 16, Figure 2-10). Insert axle through right
side of rear fork, spacer (16, Figure 2-9; 18, Figure 2-10},
wheel assembly, rear caliper bracket and left side of rear
fark.

3. See Figure 2-8. Install flat washer (3) and nut (1) on end
of axle (4). Tighten axle nut to 80-65 ft-lbs (81-88 Nm)
torgue.

AWARNING

Check wheel bearing end play after tightening axle nut to
proper torgue. Excessive end play can adversely affect
motorcycle handling. Insufficient end play can cause
bearing seizure, resulting in possible loss of vehicle con-
trol and personal injury.

4, See Figure 2-9 and Figure 2-10. Mount a magnetic base
dial indicator on the brake disc. Set the indicator contact
point on the end of the axle. Move the wheel back as far
as it will go. Holding the wheel in position, zero the dial
indicator gauge. Move the wheel forward as far as it will
go. Mote the reading of the dial indicator. The lateral
movement or end play must fall betweaen 0.002 and 0.006
in. (0.05-0.15 mm). Repeat the procedure to verify the
reading.

5. Rermove the wheel and substitute thicker spacer shim(s)
(19, Figure 2-9; 8, Figure 2-10) if the end play must be
increased. Use thinner spacer shim(s) to reduce the end
play. See the following table for the available spacer shim
thicknesses,

Rear Wheel Bearing Spacer Shims

i Thickness o Part Number
0.030 to 0.033 0.76 to 0.84 432490-82
0.015 to 0.017 0.38 to 0.43 43291-82
0.0075 to 0.0085 0190 to 0.216 43292-82
0.0035 to O.DME 0.089100.114 43283-82
0.0015 to 0.0025 0.038 o 0.064 43294-82

6. Check for proper belt tension (see SECONDARY DRIVE

BELT in Section & DRIVETRANSMISSION). Align wheel
(see TIRES, INSTALLATION, WHEEL ALIGNMENT in
this section).

7. See Figure 2-8. Install cotter pin (2) onto rear axle nut.
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16 INCH WHEEL LACING

General Lacing Wheel

1. Place hub on table with brake disc side (narrow flange)
up. Insert a spoke in each hole of lowar row as shown
below. Angle spokes clockwise,

T-30 I.P. (Tarx Plus) head spokes are shown below.

Marrow Flange

™ / Brake Side

X004 2x dyn0BS1

Figure 2-11 Figure 2-14

2. Position rim over the hub and spokes with valve stem
hole up. Using any lower row spoke, place the first spoke
inta the rim hole to the left of the valve stem hole on the
upper half of the rim centerline.

The 16 inch laced wheel hub is shown below.

dyn0B4a

Marrow Flange A Wide Flange
Brake Side Sprocket Side
Figure 2-12
The new 16 inch laced wheel rim is shown below. New rims Figure 2-15
can be identified by the “half moon" shape around the valve
stem hole. 3. Install remaining lower row spokes in every fourth hole,

Figure 2-13 Figure 2-16
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4. Place the first upper row spoke into the hub as shown
below. Angle the spoke counterclockwise crossing four
lower row spokes. The spoke must enter the hole to the
right of the valve stem hole.

7. Place the remaining nine lower row spokes,
clockwise, into hub and rim,

angled

dynnBs4

Valve stem
™, Hole

Figure 217

5. Install the remaining nine upper row spokes into every
fourth remaining hole above the rim centerline. This com-
pletes spoke installation on brake disc side.

Figure 2-20

8. Insert any upper row spoke into hub and angle spoke
counterclockwise. Place spoke into appropriate rim hole,

dynOBss

Figure 2-18

6. Turn wheel assembly over so the sprocket side (wide)
faces up. Place any lower row spoke into hub. Angle spoke
clockwise and place into rim hole angled to accept it.

AymOB5S
Wide Flange
Sprocket side <

Figure 2-19

Figure 2-21

9. Install remaining nine upper row spokes. This completas
spoke installation. Proceed to wheel truing section, page
2-20,

Figure 2-22
217



19-INCH WHEELS

See Figure 2-23. Divide spokes into two groups. Inner
spokes have long heads, outer spokes have short heads.
There are also fine- and coarse-threaded spokes and
nipples. Match up fine-threaded spokes with fine-
threaded nipples, and coarse-threaded spokss with
coarse-threaded nipples. Do not intermix the thread pat-
terns.

4.

Insert an inner spoke into the hole on the top flange that
directly bisects the two spokes in the bottom flange.
Insert all remaining spokes in both hub flanges alternat-
ing the inner and outer spokes.

See Figure 2-25 With all forty spokes inserted in hub,
group all spokes on top flange into two bundles. Secure
each group with throttle grips or tape to keep the spokes
together.

1454
QOuter spoke Inner spoke
(short-head)

i (long-head)

Figure 2-23. Spoke Identification

AAWARNING

Exercise caution to avoid using oils that attack or con-
tribute to the deterioration of rubber materials. Use of
unsuitable oils may lead to premature tire failure, possi-
bly resulting in personal injury and/or property damage.

2.

Lubricate spoke threads and nipple shoulders with tire
mounting lubricant.

See Figure 2-24. Place hub on bench either side up.
Insert one outer spoke (short-head) into any bottom
flange hole and swing it clockwise, Insert an inner spoke
(leng-head) in the next hole to the left of the outer spoke.
Swing the inner spoke counterclockwise over the outer
spoke,

1455

|f Inner spoke
L—" (long-head)

Inner spoke
Outer spoke (long-head)

(short-head)

Figure 2-24, Lacing 19-in. Wheel Hub

2-18

1453 !

Figure 2-25. Bundling Top Spokes

Swing all bottomn flange outer spokes (short-head) clock-
wise. Swing the inner spokes (long-head) counterclock-
wise, crossing over the outer spokes. Angle all spokes as
far as they will go without overlapping the next LIKE
spoke. For instance, swing an outer spoke (short-head)
clockwise as far as it will go before crossing another
outer spoke.

Center the rim over the hub assembly. Undo each top
bundle and fan the spokes out around the top rim edge.

See Figure 2-26. The rim is divided into ten groups of
spoke holes, four holes to a group. Each group has two
holes on the left and two holes on the right, angled
inward towards each other. Only one hole in each group
will be angled toward the bottom flange inner spoke
{long-head). Lace all bottom flange inner spokes into
these holes. Secure each spoke with a nipple screwed
on the end about three turns.

NOTE

Hub and spoke assembly may have io be spun slightly within
the rim fo allow proper spoke-to-rim alignment. Keep the bot-
fom flange spokes crossed in correct position when spinning
the hub. Also, keep the top flange spokes fanned around the
rim. If they fall off the rim and become tangled in the bottom
flange spokes, the hub will not rolate and it might be neces-
sary to uniace the wheel to untangle them.,

10.

Lace the ten bottom flange outer spokes (short-head),
Only one hole in each group of rim spoke holes will be
angled toward these spokes. Secure each spoke with a
nipple screwed on about three turns,

Lace all the top flange inner spokes, one at a time |eav-
ing the outer spokes resting on the rim. Swing the top
flange inner spokes clockwise,



. 10 groups —
iﬁ:nr 1457 1 2 4§pnk2:

per group

Figure 2-26. Grouping the Spokes

11. Lace the top flange outer spokes. Swing them counter- 12. True the wheel. See TRUING LACED WHEEL.
clockwise and make sure each one crosses four inner
spokes before securing it to the rim.
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TRUING LACED WHEEL

1. See Figure 2-27. With a piece of tape, mark the center of
each of four groups of four as shown. The groups should
be directly across from one another and approximately
40" apart.

Figure 2-27. Marking Spoke Groups

NOTE

All Harley-Davidson laced wheels use a cross-4 pattern.
Each outer spoke must cross four inner spokes before enter-
ing rim hole.

2. Finger tighten the spokes in these four groups. Leave all
other spokes loose,

3. Install truing arbor in wheel hub and place wheel in
WHEEL TRUING STAND (Part Mo, HD-29500-80).
Tighten arbor nuts so hub will turn on its bearings.

4. See Figure 2-28. and Figure 2-29. The hub must be cen-
tered sideways with the rim. Lay a straightedge across
the hub brake disc flange and one of the marked spoke
groups. Measure the distance from the straightedge to
the rim as shown. If this dimension is not equal on both
sides of the wheel, loosen and tighten the four spokes
accordingly. Use SPOKE WRENCH (Part Mo, HD-94681-
80).

2-20

NOTE

See Figure 2-28. and Figure 2-29. Dimension “A" must be
maintained to ensure centering of wheel on molaorcycle.

EXAMPLE

If the measurement on the rim right side is greater than the
left side, loosen the two spokes attached to the hub left side
and tighten the two spokes attached to the hub right side.
Turn all four spokes an equal number of turns unfil dimension
is equal to within 0.040 in. (1.02 mm) for both sides.

1-1-5-'&"

2

A 1.585 in. Straightedge
(39.75 mm)

Figure 2-28. Centering 16-in. Hub



19 in. [A 0.565 in. (14.35 mm)
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Figure 2-29. Centering 19-in and 21-in Hub

AcauTion

Always loosen the appropriate two spokes before tight-
ening the other two. Reversing this procedure will cause
the rim to become out-of-round.

Repeat Step 4 for all four groups on the wheel,

5. 3ee Figure 2-30. After rim has been centered sideways it
must be checked and trued radially. Adjust truing stand
gauge to the rims tire bead seat as shown. The rim
should be trued within 0.030 in. (0.76 mm).

6. Spin the rim slowly. If the rim contacts the gauge on or
near a markad group of spokes, loosen the spokes in the
marked group on the opposite side of the rim. Now
tighten the spokes in the group where the rim makes
contact. Loosen and tighten spokes an equal number of
turns.

If the rim contacts the gauge between two marked
groups, loosen the spokes in both opposite groups and
tighten the spoke groups on the side of the rim that
makes contact.

7. When the wheel is centered and trued, start at the valve
hole and tighten the rest of the spoke nipples one turn at
a time alternately until they are snug.

8. Seat each spoke head in the hub flange using a flat nose
punch and hammer. Then check wheel trueness again
and tighten the nipples accordingly,

AcauTion

Overtightening spokes may cause nipples to be drawn
through rim, or hub flanges to be distorted. Spokes left
too loose continue to loosen when wheel is put into ser-
vice. Loose spokes will also lead to breakage of adjacent
tight spokes, which are carrying a larger share of the

load.
A6
et
FI=F
=]
)
©
Radial
runout
|
Spoke nipple
wrench

Figure 2-30. Truing Rim Radially

9. File or grind off ends of spokes protruding through nip-
ples to prevent puncturing tube when tire is mounted.

10. See Figure 2-28. and Figure 2-29. Check dimension A
and retrue wheel if not within specifications.
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CHECKING CAST RIM RUNOUT

Check cast wheels for lateral and radial runout before install- 2. See Figure 2-32. Check for radial runout as shown.
ing a new tire. Replace the wheel if runout exceeds 0.030 in.
(0.76 mm).

1. See Figure 2-31, Install truing arbor in wheel hub and
place wheel in WHEEL TRUING STAND (Part No. HD-

99500-80). Tighten arbor nuts so hub will turn on its EMOZ1E
bearings. To check rim lateral runout, place a gauge rod %
or dial indicator near the rim bead. If lateral runout A |

exceads 0,040 in. (1.02 mm), replace the wheel. | |

|
-,

e e

N
.

Radial
runout
Gauge
Lateral
runout Figure 2-32. Checking Cast Rim Radial Runout

Figure 2-31. Checking Cast Rim Lateral Runout.



TIRES

GENERAL

Tires should be inspected for punctures, cuts, breaks and
wear at least weekly.

Whenever a tire on a laced wheel is replaced, the tube should
also be replaced. Inner tubes should be patched only as an
emergency measure. Replace a damaged or patched tube as
s00n as possible. Rim bands must be used on all laced
wheels.

Some tires have arrows molded into the tire sidewall. These
tires should be mounted on the rim with the arrow pointing in
the direction of forward rotation. The colored dot on the side-
wall is a balance mark and should be located next to the
valve stem hole.

AwaRNING

Always check both tire sidewalls for arrows indicating
forward rotation. Some tires require different tire rotation
depending on whether tire is used on front or rear wheel.
Failure to observe this warning could result in tire failure
which may result in personal injury.

Figure 2-33. Starting Tire Off Rim

REMOVAL

1. Remove wheel from motorcycle. See FRONT or REAR
WHEELS.

2.  Deflate tire.

3. Loosen both tire beads from rim flange. In most cases, a
bead breaker machine will be required to loosen the
beads from the rim.

4. See Figure 2-33. Attach RIM PROTECTORS (Part No.
HD-01289) to the rim. Using tire tools (not sharp instru-
ments), start upper bead over edge of rim at valve.
Repeat all around rim until first bead is over rim. Remove
the tube on tube type wheels.

AcauTion
Do not use excessive force when starting bead over rim.

Excessive force may damage wires in tire bead.

5. Push lower bead into rim well an one side and insert tire
toal underneath bead from opposite side. Pry bead over
rim edge. Remaove tire from rim.

6. On tubeless tire rims, remove the valve stem if it is dam-
aged or leaks.

NOTE

On tube type wheels, it is nat necessary to completely
remove tire from rim. Removing one side allows the fube fo
be replaced and alfows for inspection of tire.

7. Mount the tire on TIRE SPREADER (Part No. HD-21000)
for inspection and repair procedures.

CLEANING, INSPECTION, AND
REPAIR

1. Clean the inside of tire and outer surface of tube.
2. I rim is dirty or rusty, clean with a stiff wire brush.

3. Inspect the tire and tube for wear and damage. Replace
worn tires. Replace damaged tubes. Use TIRE REPAIR
KIT (Part No. HD-20000) for tire repair. Follow the kit
manufacturer's instructions.
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INSTALLATION

Tube Type Tires

AAWARNING

Use the correct inner tube and tire as specified. See TIRE
DATA in SPECIFICATIONS. Failure to do so could result
in tire failure, causing personal injury.

1. See Figure 2-34. On laced wheels, install a rim strip into
the rim well. Make sure no spokes protrude through nip-
ples, and be sure to align the valve stem hole in rim strip
with hole in rim.

Figure 2-34. Installing Rim Strip

2. Thoroughly lubricate the rim flanges and both beads of
the tire with fire lubricant.

3. See Figure 2-35. Starting at the valve stem hole, start
the first bead into the rim well. Work the bead on as far
as possible by hand. Use the tire tool to pry the remain-
ing bead over the rim flange.

4. Inflate tube just enough to round it out, Lubricate thor-
oughly 360° around the tube base. Insert tube in tire with
valve stem in hole.

5. See Figure 2-36. Starting 180° from valve stem, start the
second bead onto the rim. Work the bead onto the rim

with tire tools, working toward valve in both directions. Figure 2-36. Starting Second Bead on Rim
Remove the valve core from valve stem before prying the
remaining bead over the rim flange.

6. Make sure valve stem moves in and out freely, then
inflate the tire o recommended pressure to seat the
bead. See SPECIFICATIONS, Then deflate tire to allow
inner tube to smooth out. Install the valve core, then
inflate to recommended pressure.
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Tubeless Tires

AwrRNING

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 deflation. Rapid
tire deflation could cause loss of control and personal
injury.

Also, aftermarket valve caps that are heavier than the
stock cap may have clearance at slow speeds:; but, at
high speed the valve/cap will be moved outward by cen-
trifugal force. This outward movement could cause the
valve/cap to strike the adjacent components, damage the
valve and cause rapid tire deflation. Rapid tire deflation
could cause loss of control and personal injury.

1. See Figure 2-37. On tubeless wheels, damaged or leak-
ing valve stems must be replaced. Place rubber grommet
on valve stem with shoulder in recess of the valve stem
head.

iz

1. Tubeless tire valve stem = 19-inch wheel
2. Tubeless tire valve stem — 16-inch wheel

Figure 2-37. Tubeless Tire Valve Stem

2. Insert valve stem into rim hole, and install metal washer
with raised center facing away from rim. Install first hex
nut, and tighten to 20-25 in-lbs (2.3-2.8 Nm) torque. Tire
valves for 19-inch rims have only one nut that must be
tightenad to 35-40 in-lbs {4.0-4.5 Nm) torque.

3. Install second hex nut. While holding first nut with a
wrench, tighten second nut to 40-60 in-lbs (4.5-6.8 Nm)
torgue.

4.  Thoroughly lubricate the rim flanges and both beads of
the tire with tire lubricant,

5. See Figure 2-35. Starting at the valve stem, start the first
bead into the rim well. Work the bead on as far as possi-
ble by hand. Usa a tire tool to pry the remaining bead
over the rim flange.

6. See Figure 2-36. Start 180" from the valve sterm hole and
start the second bead on the rim. Work the bead onto the
rim with tire tools, working toward the valve in both direc-
tions,

7. Apply air to the stem to seat the beads on the rim. It may
be necessary to use a BEAD EXPANDER, Part Mo. HD-
28700 on the tire until the beads seal on the rim.

AwaRNING

Do not inflate over 40 psi (2.8 bars) to seat the beads.
Inflating the tire beyond 40 psi (2.8 bars) to seat the
beads can cause the tire rim assembly to burst with force
sufficient to cause personal injury. If the beads fail to
seat to 40 psi (2.8 bars), deflate and relubricate the bead
and rim and reinflate to seat the beads but do not exceed
40 psi (2.8 bars).

Checking Tire Lateral Runout
(Figure 2-38)

1. Turn wheel on axle and measure amount of displace-
ment from a fixed point to tire sidewall,

2. Tire tread lateral runout should be ne more than 0.080
in. (2.03 mmy). If runout is more than 0.080 in. (2.03 mm),
remova tire from rim, and check rim bead side runout to
see if rim is at fault,

dyni2ad

Tire lateral

runout 0.080 in.
~— — {2.03 mm)

maximum

Gauge

Figure 2-38. Checking Tire Lateral Runout
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Checking Tire Radial Runout Wheel Alignment

(Figure 2-39)
1. Turn wheel on axle and measure tread radial runout.

2. Tire tread radial runout should not be greater than 0.090
in. (2.28 mm). If runout exceeds specification, remove
tire from rim and check rim bead runout to determine if
rim is at fault,

CHECKING WHEEL ALIGNMENT (FIGURE 2-40)

AAwarNING

Correct vehicle alignment is very important for proper
vehicle handling and vibration control. Carefully check
alignment according to the following procedure. Incor-

rect vehicle alignment could cause loss of control, result-
3. Ifrim bead seat runout is less than 0.030 in. (0.76 mm),  ing in personal injury.

then tire is at fault and must be replaced. If rim bead seat

runout is greater than 0.030 in. (0.76 mm), correct by 1.

tightening selected spoke nipples (laced whesls) or
replace wheel (cast wheels), Install tire and check tire
tread radial runout again.

Fabricate an alignment tool (1) using a piece of 1/8-in.
{3.175 mm) diameter aluminum welding rod 11-1/4 in.
{286 mm) long. Grind one end down to a blunt point. Use
pliers to bend rod 90° as shown. Place a snug-fitting rub-

_ ber grommet (4) on rod to act as a slide measurement
o indicator.

2. Insert pointad end of alignment tool in index hole (2) on
right side of swing arm (3). Slide rubber grommet along
tool shaft until it aligns with center of rear axle. Measure
distance from peinted end of alignment tool to grommet,
Repeat measurement for left side of swing arm.

- tal 3. If left and right side measurements are not equal, adjust
ire radia rear wheel alignment according to the following proce-
runou dure —~ ADJUSTING ALIGNMENT.,
Gauge
Figure 2-39. Checking Tire Radial Runout
albgril2 ____:-JJEIEE:E:
1-1/4 in.
3 32 mm)
| ; |
[ 10in. {254 mm) |
1. Wheel alignment tool
2. Index hole (2)
3. Swing arm
4. Rubber grommet

Figure 2-40. Checking Wheel Alignment Using Wheel Alignment Tool
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ADJUSTING WHEEL ALIGNMENT (FIGURE 2-41)

i

Remove and discard cotter pin {1).

Vi
.

R\

1. Cotter pin
2. Rear axle nut

Axle adjuster nut (2)
Axle adjuster stud (2)

Figure 2-41. Adjusting Wheel Alignment
Loosen rear axle nut (2).

On side of rear fork which has longer distance from index
hole to axle center, turn nut {3) on axle adjuster stud (4)
counterclockwise to shorten distance. Adjust axle until
left and right side alignment measurements are equal.

NOTE

Keep axle adjuster mechanisms firmly seated (under ten-
ston) on each side of rear fork during whee! alignment
procedures above. Do so by applying moderate upward
force on lower span of rear belt. This tensions rear bell,
which holds rear axle forward against both adjuster
mechanisms.

Do not lighten rear axle nut (2) or install cotter pin (1)
urntil after checking rear drive belt tension.

Check rear drive belt tension after aligning rear wheel,
adjust if required. See DRIVETRANSMISSION, SEC-
ONDARY DRIVE BELT, ADJUSTMENT.

If not yet performed, fighten axle nut (2) to B0-65 ft-lbs
{81-88 Nm) torque, and install new cotter pin (1}

Wheel Balancing

Wheel balancing is recommended to improve handling, and
to reduce vibration, especially at high road speeds.

In most cases, static balancing using WHEEL TRUING
STAND (Part No. HD-99500-80) will produce satisfactory
results. However, dynamic balancing, utilizing a wheel spin-
ner, can be used to produce finer tolerances for best high-
speed handling characteristics. Follow the instructions sup-
plied with the balance machine you are using.

The maximum weight permissible to accomplish balance is
31/2 oz. (866 q) (total weight applied to the rim).
Wheels should be balanced to within 1/2 oz. {14 g) at 60 mph
(97 kmy/h}.

WEIGHTS FOR LACED WHEELS

Harley-Davidson specifies the following spoke balance
weights, which are crimped over the spoke nipple.

Laced Wheel Balance Weights

Weight (Mass) HD Part Number |
1/2 0z. (US)) 1ag 95578-41
3/4 oz. (U.S.) 21g 95581-47
10z (US) 28 95582-47

WEIGHTS FOR CAST WHEELS

Harley-Davidson specifies the following cast wheel balance
weights, which have special self-adhesive backings.

Cast Wheel Balance Weights

Weight (Mass) . ]
oz. (U.S.) grams Finish | HD Part Number
1/4 7 black 95504-84
1/4 7 silver 95595-84

Thase weights are applied to the flat surface of the wheel rim
according to the following procedures.

1. Make sure that area of application is completely clean,
dry, and free of oil and grease.

NOTE

If 1 0z (28 g) or more of weight must be added at one loca-
tion, split the amount so that half is applied to each side of
rim.

2. Remove paper backing from weight. Apply three drops of
LOCTITE® SUPERBONDER® 420 to the adhesive side
of the weight. Place the weight on flat surface of wheel

rim. Press weight firmly in place, and hold for ten sec-
onds.

3. Allow eight hours for adhesive to cure completely before
using wheel,
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BRAKES

GENERAL

The front and rear brakes are fully hydraulic disc brake sys-
terns that require little maintenance. The front brake master
cylinder is an integral part of the brake hand lever assembly.
The rear brake mastar cylinder is located on the right side of
the motorcycle near the brake pedal. Check the master cylin-
der reservoirs for proper fluid levels every 5000 miles
(8000 km). With the reservoir in a level position, add D.O.T. 5
SILICONE HYDRAULIC BRAKE FLUID until the fluid level is
1/8in. (3.2 mm) from the top.

Check brake pads and discs for wear every 2500 miles (4000
km). Replace brake pads if friction material is worn to 1/16 in.
(1.6 mm) or less.

Minimum brake disc thickness is stamped on side of disc.
Replace any brake disc that is worn beyond this limit. For disc
removal and installation procedures, see FRONT or REAR
WHEEL.

AWARNING

® Clean brake system components using denatured
alcohol. 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 and can result in com-
ponent failure andfor personal injury.

® Always test motorcycle brakes at low speed after
servicing or bleeding system. Harley-Davidson rec-
ommends that all brake repairs be performed by a
Harley-Davidson dealer or other qualified mechanic.

@ Exercise caution when handling brake fluid. Brake
fluid can cause irritation of eyes and skin and may be
harmful or fatal if swallowed. If swallowed, adminis-
ter two tablespoons of salt in a glass of warm water
to induce vomiting. Call a doctor immediately. 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 CHILDREN.

TROUBLESHOOTING

Use the following troubleshoaoting guide to help in determin-
ing probable causes of poor brake operation,

CONDITION

CHECK FOR

REMEDY

Excessive lever or pedal travel or
spongy feel.

Air in system.
Master cylinder low on fluid.

Bleed brake(s).
Fill master cylinder with approved
brake fluid.

| Chattering sound when brake is "Worn pads. Replace b-r-ake pads.
applied. Loase mounting bolts. Tighten bolts.
Warped disc, Replace disc,
Ineffective brake - Low fluid level, Fill master cylinder with approved

lever or pedal travels to limit,

Piston cup not functioning.

brake fluid, and bleed system.
Rebuild cylinder.

Ineffective brake —
lever or pedal travel normal.

Distorted or glazed disc,
Distorted, glazed or contaminated
brake pads.

Replace disc.

Replace pads.

Brake pads drag on disc -
will not retract.

Cup, in master cylinder not uncovering
relief port.

Rear brake pedal linkage out of adjust-
ment,

Inspect master cylinder.

Adjust linkage.
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FRONT BRAKE MASTER CYLINDER

GENERAL

Master cylinders designed for dual disc (two caliper) opera-
tion have an 11/16 inch (17.5 mm) bore, while those that are
designed for single disc (one caliper) operation have a 9716
inch (14.3 mm) bore, The bore size is stamped on the master
cylinder assembly inboard of the handlebar clamp bracket.
See Figure 2-42,

AWARNING

Do not use a 916 inch bore master cylinder assembly on
dual disc (two caliper) models. Likewise, do not use an
1116 inch bore master cylinder assembly on single disc
(one caliper) models. These master cylinder assemblies
are not interchangeable. Using the wrong assembly can
adversely affect braking efficiency or result in brake
failure causing personal injury.

REMOVAL/DISASSEMBLY

1. Open bleeder nipple cap on front brake caliper. Install
end of a length of clear plastic tubing over caliper
bleeder valve, while placing free end in a suitable
container. Open bleeder valve about 1/2-turn. Pump
brake hand lever to drain brake fluid. Close bleeder
valve,

f12B4x2x

Bore Size

Single Disc

2.  Remove bolt and two steelrubber washers to disconnect
fitting of hydraulic brake ling from master cylinder.
Discard washers.

dhCAUTION

Do not remove the master cylinder assembly without first
placing the 5/32 inch cardboard insert between the brake
lever and lever bracket. Removal without the insert may
result in damage to the rubber boot and plunger of the
Front Stoplight Switch.

NOTE

Use the eyelet of an ordinary cable strap if the cardboard
insert is not available.

3. Place the cardboard insert between the brake lever and
lever bracket. See Figure 2-43,

4. Using a T27 TORX drive head, remove the two screws
with flat washers securing the handlebar clamp to the
master cylinder housing. Remove the brake lever/master
cylinder assembly and clamp from the handlebar. See
Figure 2-44,

AWARNING

Always wear proper eye protection when removing
retaining rings. Slippage may propel the ring with
enough force to cause serious eye injury. Use the correct
retaining ring pliers. Verify that the tips of the pliers are
not excessively worn or damaged.

5. Remove retaining ring from pivot pin groove at bottom of
master cylinder bracket.

§ 5/32inch W
Cardboard s
Insert 3

T R

Figure 2-42. Verify Correct Bore Size Before Use

Figure 2-43. Install Cardboard Insert
Before Removing Master Cylinder Assembly
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Figure 2-44. Front Brake Master Cylinder Assembly

1. Remove pivol pin and brake hand lever from master 3. Remove piston cap.
cylinder assembly:. . y : y
4. Remaove piston with O-ring and primary cup.

2. Carefully remove wiper with pick or similar toal. 5. Remove spring.

2-30



AcauTion

To prevent dirt and other contaminants from entering the
master cylinder reservoir, thoroughly clean the cover
before removal.

1.  Remove the two Phillips screws, cover and cover gasket
from the master cylinder reservoir.

CLEANING, INSPECTION
AND REPAIR

AAWARNING

Do not use replacement parts from single caliper repair
kits (9116 inch bore) on dual caliper models. Likewise, do
not use replacement parts from dual caliper repair Kits
(11/16 inch bore) on single caliper models. Parts are not
interchangeable. Using the wrong replacement parts can
adversely affect braking efficiency or result in brake
failure causing personal injury.

1. Always reassemble the master cylinder using new parts
from the correct repair kit (9116 inch bore- HD Part No.
45006-96; 11/16 inch bore- HD Part No. 45072-98).

2. Clean all parts with denatured alcohol or DOT. &
BRAKE FLUID. Do not contaminate with mineral oil or
other solvents. Wipe dry with a clean, lint free cloth. Blow
out drilled passages and bore with a clean air supply. Do
not use a wire or similar instrument to clean drilled
passages in bottom of reservoir.

AAWARNING

Always use denatured alcohol to clean brake system
components. Do not use mineral base solvents (such as
gasoline and paint thinner) or deterioration of rubber
parts may occur after assembly. Deterioration of
components may result in premature brake failure,

possibly causing personal injury.

3. Carefully inspect all parts for wear or damage and
replace as necessary.

4. Inspect the piston bore in the master cylinder housing for
seoring, pitting or corrosion. Replace the housing if any
of these conditions are found.

§. Inspect the outlet port that mates with the brake line
fitting. As a critical sealing surface, replace the housing if
any scratches, dents or other damage is noted.

6. Inspect the cover gasket for cuts, tears or general
deterioration. Replace as necessary.

ASSEMBLY/INSTALLATION

1. Fit O-ring into groove at front of piston (pin side). See
Figure 2-44.

2. Fit primary cup over lip at back of piston so that closed
side (smaller OD) contacts shoulder.

3. Coat piston bore of housing with special lubricant
supplied in the service parts kit. Also apply the lubricant
to QD of installed O-ring and primary cup.

4. Insert flared end of spring into master cylinder bore s0
that it seats against the counterbore (recess) at bottom.

5. Slide piston over spring.

6. Fit wiper over piston cap so that the flat side of wiper
contacts cap shoulder.

7. Fit piston cap over piston pin.

8, Press down on wiper until it contacts the counterbore.
Larger OD of wiper must be completely seated in groove
on outlet side of piston bore,

9. Install the cover (with gasket) on the master cylinder
reservoir. Install two Phillips screws to fasten the cover to
the reservoir, but do not tighten at this time.

10. Align hole in brake hand lever with hole in master
cylinder bracket. From the top of the assembly, slide
pivot pin through bracket and hand lever.

AWARNING

Always wear proper eye protection when installing
retaining rings. Slippage may propel the ring with
enough force to cause serious eye injury. Use the correct
retaining ring pliers. Verify that the tips of the pliers are
not excessively worn or damaged.

11. Install retaining ring in pivot pin groove. Verify that
retaining ring is completely seated in groove.

AACAUTION

See Figure 2-45. Do not install the master cylinder
assembly without first placing the 5/32 inch cardboard
insert (or cable strap eyelet) between the brake lever and
lever bracket. Installation without the insert may result in
damage to the rubber boot and plunger of the Front
Stoplight Switch.

12. Position the brake lever/master cylinder assembly
inboard of the switch housing assembly engaging the tab
on the lower switch housing in the groove at the top of
the brake lever bracket. See Figure 2-46,

13. Align the holes in the handlebar clamp with those in the
master cylinder housing and start the two screws (with
flat washers). Position for rider comfort. Beginning with
the top screw, tighten the screws to 70-80 in-lbs (7.9-9.0
MNm) torque using a T27 TORX drive head.
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Figure 2-45. Install Cardboard Insert
Before Installing Master Cylinder Assembly

Switch
Housing
Assembly §

|

Figure 2-46. Fit Brake Lever/Master Cylinder to
Right Handlebar Switch Housings

ACAUTION

To avoid leakage, verify that the steelfrubber washers, banjo
bolt, brake line fitting and master cylinder bore are completely
clean.

1. Position new steelrubber washers on each side of
hydraulic brake line fitting. Insert bolt through washers and
fitting. Thread bolt into master cylinder housing and tighten
to 17-22 ft-lbs (23-30 Nm) torque.

2. Install length of clear plastic tubing over caliper bleeder

valve, if removed, Place free end of tube in a clean
container,
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3. Remove the master cylinder cover, Stand the motorcycle
upright 50 that the master cylinder is in a level position,

4. Add DOT. 5 SILICONE HYDRAULIC BRAKE FLUID to the
master cylinder reservoir until the fluid level is 1/8 inch (3.2
mmm) from the top. Do not reuse old brake fiuid, Use only
D.O.T. 5 fluid from a sealed container.

AWARNING

A plugged or covered relief port can cause brake drag or
lockup, which may result in loss of vehicle control and pos-
sible personal injury.

5. Verify proper operation of the master cylinder relief port,
Actuate the brake hand lever. A slight spurt of fluid wil
break the fluid surface in the reservoir compartment if all
internal components are working properly.

6. Add brake fluid to the master cylinder reservoir until the
fluid level is 1/8 inch (3.2 mm) from the fop

7. Depress and hold the brake hand lever to build up hydraulic
pressure.

8. Open bleeder valve about 1/2-turn. Brake fluid will flow from
bleeder valve through tubing. Close bleeder valve when
brake hand lever has moved 1/2 to 3/4 of its full range of
travel. Allow brake hand lever to return slowly to ils released
position,

9. Hepeat Steps 19-21 until all air bubbles are purged.

10. Final tighten the bleeder wvalve to 80-100
{9.0-11.3 Nm) torque. Install the bleeder cap.

in-lbs

11. Add brake fluid to the master cylinder reservoir unfil the
fluid level is about 1/8 inch (3.2 mm) from the top.

12. Mote that the angular shape of the master cylinder cover
makes one side thicker than the ather. Install the cover (with
gasket) on the master cylinder reservoir so that the thicker
side Is positioned abowe the brake line fitting. Install two
Phillips screws to fasten the cover to the reservoir. Tighten
the screws 1o 6-8 in-lbs (0.7-0.9 Nm) torgue.

13, With the Ignition/Light Key Switch turned to IGNITION,
actuate the front brake hand lever to verify operation of the
brake lamp.

AWARNING

Always test motorcycle brakes at low speed after complet-
ing repairs or bleeding the system. Failure to do so may
result in personal injury.

14. Test ride the motoreycle. If the brake feels spongy, repeat
the bleeding procedure.



REAR BRAKE MASTER CYLINDER

ADJUSTMENT

Brake Pedal

REMOVAL/DISASSEMBLY
(Figure 2-47)

NOTE

Do not disassemble the master cylinder unless problems are

See Figure 2-47. Loosen locknut (20). With motorcyele on being experienced. Discard all seals during the disassembly
level surface, adjust push rod (1) so that brake pedal is paral-  procedure. Install a complete rebuild kit when the unit is
lel with floor (see Figure 2-48). Tighten locknut, assembled.

alhrcan

* Master cylinder repair Kit,
P/N 42382-8TA

P/N 42472-87

Push rod

Spacer *

Retaining ring *
Cartridge *

0O-Ring (2) ™

Master cylinder body **
Locknut

Gasket

Cover

10. Screw (2)

11. Banjo fitting

12. Steelfrubber washer (2)
13. Banjo bolt

14. Screw

ol ol R

** Master cylinder body repair kit,

15. Return spring 24. Brake pedal 33. Master cylinder stiffener
16. Spring Retainer 25. Washer 34. Bushing

17. Dust boot 26. Cotter pin 35. Clamp

18. Washer 27. Socket screw (2) 36. Lockwasher

19. Retaining ring 28. Lockwasher (2) 37. Screw

20. Locknut 29. Stoplight switch 38. Screw

21. Rod end 30. Rubber boot 39. Washer

22. Pin 31. Brake line 40. Clamp

23. Footrest clevis 32. Clip nut 41. Lockwasher

Figure 2-47. Rear Brake Master Cylinder and Linkage



1. Open bleeder nipple cap on rear caliper. Install end of a
length of plastic tubing over caliper bleeder valve, while
placing free end in a suitable container. Open bleeder
valve about 1/2-turm. Pump brake pedal (24) to drain
brake fluid,

2. Remove screw (37) and lockwasher (36) to detach brake
line clamp (35) from sprocket cover. Remove banjo fitting
bolt {13) and steelrubber washers (12). Discard wash-
ars.

3. Lift banjo fitting (11) away from master cylinder (8).
Remove two socket screws (27) and lockwashers (28)
holding rmaster cylinder to sprocket cover. Loosen lock-
nut (20). Turn push rod (1) at flats until free of rod end
(21).

#D0BGRE
—

Figure 2-48. Rear Brake Pedal Adjustment

dcauTion

Do not press against banjo seating surfaces without tak-
ing precautions against damage.

4. Press down on large washer (18) to compress return
spring (15). While spring is compressed, remove retain-
ing ring (19) from push rod (1). Carefully release spring.

5 Remove washer (18), dust boot (17), spring retainer (16)
and return spring (15).

6. Remove locknut (7). Pull cartridge and push rod assem-
bly from master cylinder body (6). Remove retaining ring
{3) from bore of cartridge (4). Pull the push rod (1) with
spacer (2) free of cartridge. Remove two O-rings (5) from
external grooves on cartridge; discard O-rings.

AcavTion
To prevent dirt and other contaminants from entering the

master cylinder reservoir, thoroughly clean cover before
removal.

7. Remove master cylinder cover screws (10}, cover (9)
and cover gasket (8).
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CLEANING, INSPECTION AND
REPAIR (Figure 2-47)

AwarnING

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
assembly and can result in improper and unsafe brake
operation which may lead to personal injury. NovaGard
silicone is recommended for lubrication of seals prior to
assembily.

1. Thoroughly clean master cylinder and all brake system
components. Examine walls of master cylinder reservoir
for scratches and grooves. Replace if damaged. Verify
that vent holes in master cylinder are completely open
and free of dirt or debris. Stand master cylinder on
wooden block or towel to protect seating surfaces.

2. Inspect cover gasket (8) for cuts, tears or general deteri-
oration. Replace as necessary.

ASSEMBLY/INSTALLATION

1. See Figure 2-47. Insert original push rod (1} into bore at
unthreaded end of cartridge (4). Install spacer (2) over
end of push rod. Install retaining ring (3} in groove next to
spacer inside cartridge bore. Slide two new O-rings (5)
into external grooves on cartridge (4). Insert cartridge
into master cylinder body (5). Align slot at top of car-
tridge with key in master cylinder body. Push cartridge
through master eylinder body until cartridge bottoms in
bore. Install locknut (7). Tighten locknut to 30-40 fi-lbs
(41-54 Nm) torque.

2. Place protective shields over vise jaws and lightly clamp
master cylinder body in vise with push rod (1) upright.

3. Place return spring (15) over push rod (1). Place spring
retainer (16) on top of spring. Slip large 1.0, end of dust
boot (17) over retainer and spring. Seat the small 1.0
end of boot against spring retainer (16). Be sure vent/
drain hola in boot is at the bottam.

4, Place washer (18) on top of boot. Push down on washer
to compress spring (15). With spring compressed, install
new retaining ring (19} in groove of push rod (1).

AcauTion

To avoid leakage after assembly, verify that washers (12),
bolt {13), banjo fitting (11) and bore of master cylinder (6)
are completely clean.

5. Position master cylinder next to sprocket cover. Position
new steel’rubber washers (12) on each side of banjo fit-
ting {11). Insert balt (13) through washers and banjo fit-
ting. Thread bolt into eartridge and tighten to 17-22 fi-lbs
(23-30 Nm) torque.

6. Position large 1.0D. end of dust boot {17} into groove in
master cylinder body (6).



10,

11.
12.

13.

Install clamp (35), screw (37) and lockwasher (36) to
secure rear brake line (31) to sprocket cover. Tighten
clamp screw to 45-65 in-lbs (5-7 Nm) torgue.

Install exhaust pipes. Install new locknut at exhaust sup-
port bracket. Tighten to 20-40 fi-lbs (27-54 Nm) torgue.

Turn push rod (1) at flats to thread on rod end (21).

Position master cylinder body (6) over mounting holes in
sprockat cover, Secure with screws (27) and lockwash-
ers (28). Tighten screws to 155-190 in-lbs (17.5-21.5
Mrm) torgue.

Install footrest assembly.

Adjust push rod until brake pedal is parallel with floor, as
shown in Figure 2-48. Tighten locknut (20).

With the master cylinder in a level position, verify that the
brake fluid level in the reservair is 1/8 in. (3.2 mm) from
the top. Add D.O.T. 5 SILICOME HYDRAULIC BRAKE
FLUID if necessary.

AWARNING

A plugged or covered relief port can cause brake drag or
lockup, which may result in loss of vehicle control and
possible personal injury.

14.

15.
16.

17.

18.

19.

Verify proper operation of the master cylinder relief port.
Actuate the brake pedal with the reservoir cover
removed. A slight spurt of fluid will break the surface if all
internal components are working properly.

Install cover gasket (8), cover (9) and screws (10).

Blead brake system. See BLEEDING HYDRALLIC 5Y5-
TEM in this section.

Remove master cylinder cover (9). Verify proper fluid
level- see Step 12.

Reinstall master cylinder cover. Tighten screws to 10-15
in-lbs {1.1-1.7 mm) torgue.

Test operation of brake lamp with the rear brake applied
and the ignition/light switch turned ON.
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REAR BRAKE LINKAGE AND SPROCKET COVER

REMOVAL (Figure 2-49)

1.

Remove exhaust system. See EXHAUST SYSTEM,
REMOWVAL.

Remove screw (9) and clip (10) to free rear brake line
from sprocket cover (18).

Remove two socket head screws (5) and lockwashers (8)
to free rear brake master cylinder from sprocket cover
(18).

Loosen locknut (8). Turn push rod (7] at flats until free of
rod end (19).

Remaove three sprocket cover screws (11) and washers
(12). As a single assembly, remove sprocket cover (18),
footrest mount (15), rear brake pedal (18) and master
cylinder stiffenar (17).

Remove cotter pin (13) and nut (14) from inboard side of
sprocket cover. Discard cotter pin. Remove footrest
mount, rear brake pedal and master cylinder stiffener.

INSTALLATION (Figure 2-49)

1.

Install removed components in the reverse order of the
removal procedures, and in accordance with the follow-
ing special installation instructions:

AAWARNING

Footrest mount must be installed in the orientation which
allows footrest to fold up at a 45" angle (from vertical)
toward rear of motorcycle. This angle allows footrest to
fold up if it accidently strikes the ground when making a
sharp turn. Failure to set footrest to the proper fold-up
angle could result in personal injury.

Tighten  footrest
(47-54 Nm) torgue.

mount nut {(14) to 35-40 fi-lbs

Install a new cotter pin {13) through nut {14) and footrest
mount (15). Bend ends of cotter pin outward to secure.

Tighten three sprocket cover
90-110 in-lbs (10.2-12.4 Nm) torgue.

screws  (11) to

Tighten two master cylinder screws (5) to 155-190 in-lbs
(17.5-21.5 Nm) torque.

Adjust rear brake pedal. See REAR BRAKE MASTER
CYLINDER, ADJUSTMENT, ERAKE PEDAL.

Install exhaust
INSTALLATIOMN.

system. See EXHAUST SYSTEM,

CEND BN~

. Rear brake pedal

. Master cylinder stiffener
. Sprocket cover

. Rod end

Bolt
Mut
Wave washer
Footrest
Socket screw (2)
Lockwasher (2)
Push rod
Locknut
Screw
. Clip
. Socket screw (3)
. Washer (3)
. Cotter pin
MNut
Footrest mount

Figure 2-49. Footrest Mounting, Rear Brake Linkage and Sprocket Cover



FRONT BRAKE CALIPER

REMOVAL/DISASSEMBLY
(Figure 2-50)

1

Remove upper mounting screw (1) and lower mounting
pin (2) to release caliper assembly (16).

Remove banjo fitting bolt and steel/rubber washers to
disconnect brake line from caliper. Discard washers.

Move caliper assembly to bench area. Remove retainer
screw (15), pad retainer (14) and inboard pad (3).

Remove pad holder (7) with attached outboard pad (9)
and spring clip (8). Push pad free from pad hold-down
spring clip (8) to remove pad {9) from pad holder (7).

Insert a small screwdriver into notched groove at bottom
of piston bore to pry out retaining wire (13). Remove dust
boot (12) and discard.

AWARNING

Wear safety glasses when removing piston from caliper
using air pressure, piston may be ejected with consider-
able force. Wear heavy gloves or hold piston with heavy
towel to prevent personal injury.

AcauTion

Exercise care to avoid dropping piston on hard surface.

Damage to surface may result in a sticking piston or fluid
leakage.

6. Apply low air pressure to hydraulic brake line inlet to
remaove piston.

7. Pull threaded bushing {4) out of bushing bore. Remove
pin boot (5) from groove in caliper.

8. Pry piston seal (10) and three O-rings (6) out of their
respective grooves. Discard piston seal and O-rings.

alhibez

10. Piston seal
11. Piston
12. Dust boot

SmHENODRLN S

14

—~

15

Upper mounting screw
Lower mounting pin
Flat washer

Threaded bushing

Pin boot
Q-ring (3)
Pad holder
Spring clip
Pad set

13. Retaining wire
14. Pad retainer
15. Retainer screw
16. Caliper

17. Bleeder valve
18. Bleeder cap

Figure 2-50. Front Brake Caliper
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CLEANING, INSPECTION AND
REPAIR (Figure 2-50)

AAwARNING

® Clean brake system components using denatured
alcohol. Do not use mineral-base cleaning solvents
such as gasoline or paint thinner. Use of mineral-
base solvents causes deterioration of the rubber
parts that continues after assembly and can result in
improper and unsafe brake operation leading to per-
sonal injury. Do not allow brake fluid, solvents, lubri-
cants, etc. to contact brake disc or brake pad friction
material; reduced vehicle braking ability will other-
wise occur, possibly resulting in personal injury.
Tharoughly clean any foreign substances from brake
disc. Replace brake pads (in sets only) which have
been exposed to substances such as brake fluid, sol-
vents, lubricants, etc.

® ALWAYS wear safety glasses when cleaning with sol-
vents or using compressed air to blow dry compo-
nents.

1. Thoroughly clean brake system components using dena-
tured alcohol. Blow dry using compressed air. Carefully
inspect all components, Replace any parts that appear
damaged or worn. Do not hone caliper piston bore.

2. Inspect brake disc. Replace if warped or badly scored.
Minimum acceptable disc thickness is stamped on disc.

3. Inspect brake pads for damage or wear. Replace both
pads as a set if the friction material of either pad is worn
to 1/16in. (1.6 mm) or less.

AwarNING

Always replace brake pads in complete sets for correct
and safe brake operation. Never replace just one pad.
Inconsistent brake operation may result, leading to per-
sonal injury.

ASSEMBLY

1. See Figure 2-50. Install new seal (10) in groove of cali-
per piston bore {16). Install new O-ring (6) in groove of
threaded bushing bore. Install new O-rings (6) in each
groove of lower mounting pin bore. Apply DOW CORN-
ING 44 GREASE (tube marked "PIN LUBE" in service
parts kit) to interior cavity of pin boaot (5). Insert flanged
end of pin boot in groove of threaded bushing baore.

2. Install dust boot (12), with its concave side facing piston
(11}, over top of piston. Seat the inner lip of dust boot in
groove at top of piston.

3. Apply light coat of NovaGard silicone grease (marked
“PISTON LUBE® in service parts kit) to piston O.D.,
including chamfer. Apply a light coat to caliper piston
bore (16} and 1.D. of installed piston seal (10). Install pis-
ton (with dust boot) into caliper piston bore. Use a "C"
clamp to press in piston, if necessary.

NOTE

2-38

To ensure proper brake pad-to-brake disc clearance when the
caliper is installed, piston must be pressed all the way into the
bore whenever new brake pads are used,

4. Install outer lip of dust boot (12) into caliper piston bore
{16). With the gap at the top, compress and install
retainer wire (13) within caliper piston bore. Press
retainer wira firmly against piston dust boot.

5 Apply light coat of DOW CORNING 44 GREASE
{marked "PIN LUBE" in service parts kif) to the following:

|.D. of caliper {18} threaded bushing bore (upper)
0.D. of threaded bushing (4)

1.D. of caliper (16) mounting pin bore (lower)

o e @ @

Insert threaded bushing (4) through the installed pin boot
{5) and O-ring (8) of the caliper threaded bushing bore,
Press threaded bushing into bore until free end of pin
boot seats in groove next to flanged head of threaded
bushing.

AwaRNING

Wear safety glasses when installing the spring clip. The
spring clip can fly outward with great force resulting in
personal injury.

7. See Figure 2-50 and 2-51. Lay down pad holder (7) on a firm
flat surface with upper mounting screw (threaded bushing)
hole positioned at the upper right,

8. Hook lip on looped end of ¢lip (8) under inside edge of pad
holder at top. Holding pad holder down, raise clip o snap in
place on pad holder. Pick up pad holder to verify that clip is
firmly attached. Lay pad holder back down in the same orien-
tation.

9.  With black insulator backing facing pad holder, center out-
board pad (9) within pad holder. In this position, tang of pad
rests on clip loop while bottom of pad slightly enters opening
of pad holder. Push down on tang until pad lies flat. Pick up
pad holder to verify that pad is firmly attached. One lip on clip
should be caught on pad holder, the other on tang of pad.

3 xlhpad
Lip
Spring clip Pad holder
Brake Pad Insulator
{Friction Material) Backing (Black)

Figure 2-51. Spring Clip Installation



10. See Figure 2-50. Insert the assembly (outboard pad, pad
holder and spring clip) into place on caliper (16) with
insulator side of pad against face of piston (11).

NOTE

The spring clip loop and friction material must face away from
the piston. If it is not, then remove the pad holder and reas-
semble the parts correctly.

11. Place inboard pad (9) (pad without insulator) in recessed
seat machined into caliper (16).

12. Position pad retainer (14) within counterbore at inboard
end of caliper. Insert self-tapping retainer screw (15)
through center hole in pad retainer and thread into hole
in pad. Tighten screw to 40-50 in-lbs (4.5-5.6 Nm).

INSTALLATION

1. See Figure 2-50. Apply light coat of DOW CORNING 44
GREASE (marked “PIN LUBE" in service parts kit) to
Q.D. of lower mounting pin {2).

2. See Figure 2-52. Position caliper (4) so that brake disc is
situated between friction pads and lower mounting hole
in caliper is aligned with lower mounting lug on front fork.

1. Upper mounting screw 4. Caliper

2. Lower mounting pin 5.
3. Banjo bolt 6.

Upper mounting lug
Brake line

Figure 2-52. Front Brake Caliper Mounting

AwarNING

Verify that caliper bushings are installed in the mounting
lugs on the fork. Installing caliper without bushings will
result in improper caliper location and possible locked
brake leading to personal injury.

dhcauTion

See Figure 2-53. Position the flange of the threaded bush-
ing beneath the rivet on the pad holder. The rivet body
must engage one of the U-shaped notches on the edge of
the flange. If the bushing is not properly positioned, dam-
age to the rivet will occur when the caliper mounting fas-
teners are tightened.

slhrivat

Thraade-d/ [E
bushing / Pad

holder
./".

Rivet

Figure 2-53. Threaded Bushing/Rivet Engagement

3. See Figure 2-50. Insert lower mounting pin (2) through
caliper (16) and front fork lower mounting lug. Thread pin
into tapped hole at lower end of pad holder (7). Tighten
pin to 25-30 ft-lbs (34-41 Nm) torque.

4. Align upper mounting hole in caliper (with threaded bush-
ing) with front fork upper mounting lug.

5. Install upper mounting screw (1) with spacer washer (3)
through front fork upper mounting lug and pad holder (7).
Thread the screw into threaded bushing (4). Tighten
screw to 25-30 fi-lbs (34-41 Nm) torque.

6. Install bleeder valve (17) and valve cap (18), if removed.
Tighten valve to 80-100 in-lbs (9.0-11.3 Nm) torgue.

7. See Figure 2-52. Connect brake line (6) to caliper using
new stealrubber banjo washers. Tighten banjo fitting
bolt (3) to 17-22 ft-lbs (23-30 Nm) torque.

8. With the master cylinder in a level position, verify that the
brake fluid level in the reservoir is 1/8 in. (3.2 mm) from
the top. Add D.O.T. 5 SILICONE HYDRAULIC ERAKE
FLUID if necessary.

MAwarnING

A plugged or covered relief port can cause brake drag or
lockup, which may result in loss of vehicle control and
possible personal injury.

9. Verify proper operation of the master cylinder relief port.
Actuate the brake lever with the reservoir cover removed,
A slight spurt of fluid will break the surface if all internal
components are working properly.

10. Install cover gasket, cover and screws.

11. Depress front brake lever several times to set brake pads
to proper operating position within caliper. Bleed brake
system. See BLEEDING HYDRAULIC SYSTEM in this
saction.

12. Remove master cylinder cover. Verify proper fluid level-
see Step 8. Reinstall master cylinder cover. Tighten
screws to 10-15 in-lbs (1.1-1.7 mm) torque.

13. Test operation of brake lamp with the front brake applied
and the ignition/light switch turned ON.

NOTE
To allow new brake pads to “wear in" properly with the brake
disec, avoid making hard stops for the first 100 miles {160 km).
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REAR BRAKE CALIPER

REMOVAL/DISASSEMBLY

(Figure 2-54)

1. Remove pin bolts (11). Retract piston (6) slightly within
bore of caliper (10) by pushing caliper inward toward

wheel, Carefully lift caliper {10) off brake disc and brake
pads (4).

2. Remove retainer clip (2). Slide outside brake pad out-
board toward shock absorber and off mounting bracket
(1). Slide inside brake pad inboard toward wheel and off
mounting bracket.

3. Remove pad shims (3).

NOTE

Do not remove pistons from caliper unless there are signs of
hydraulic fluid leakage or piston is not operating properly. If
piston must be removed, proceed to sleps 4 and 5.

4. Pump brake lever until piston reaches its full travel.
Remove banjo fitting bolt and steel/rubber washers to
disconnect brake line from caliper. Discard washers.

5. Hemaove retalning ring (8), dust boot (7), piston (8} and
seal (5). Discard dust boot and seal. If piston will not

come loose, procead to step 6.

AWARNING

Always wear safety glasses when air pressure is used to
remove piston from caliper, piston may be ejected with
considerable force. Wear heavy gloves or hold piston
with heavy towel to prevent personal injury.

AcauTion

Exercise care to avoid dropping piston on hard surface.
Damage to the piston surface may result in a sticking pis-
ton or fluid leakage.

Haold caliper with piston facing downward. Place a clean
shop towel under piston. Apply low air pressure to
hydraulic brake line inlet hole until piston is forced out
caliper bore. If piston is tight in bore, tap lightly around
caliper while applying air pressure.
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4
5. Seal
1. Caliper mounting bracket 6. Piston
2. Retainer clip 7. Dust boot
3. Abutment shim (2) 8. Retaining ring
4. Brake pad (2) 9. Bumper

10.
11.
12.
13.
14,

Brake caliper

Pin bolt (2)
Bleeder valve
Rubber bushing (2)
Bleeder cap

Figure 2-54. Rear Brake Pads and Caliper



CLEANING, INSPECTION AND
REPAIR (Figure 2-54)

AwarNING

® Clean brake system components using denatured
alcohol. Do not use mineral-base cleaning sclvents
such as gasoline or paint thinner, Use of mineral-
base solvents causes deterioration of rubber parts
that continues after assembly and can result in
improper and unsafe brake operation leading to per-
sonal injury. Do not allow brake fluid, solvents, lubri-
cants, etc. to contact brake disc or brake pad friction
material or reduced vehicle braking ability will cccur,
possibly resulting in personal injury. Thoroughly
clean all foreign substances from brake disc. Discard
brake pads if they have been exposed to brake fluid,
solvents, lubricants or similar substances,

® ALWAYS wear safety glasses when cleaning with sol-
vents or using compressed air to blow dry compo-
nents.

1. Clean brake system components using denatured alco-
hol. Blow dry using compressed air. Carefully inspect all
companents. Replace any parts that appear damaged or
worn. Replace rubber bushings (13) if damaged or worn.
Do not hone caliper piston bore.

2. Inspect brake disc. Replace disc if warped or badly
scored. Measure disc thickness for excessive wear. Mini-
mum acceptable thickness is stamped on side of disc.

3. Inspect brake pads for damage or excessive wear
Replace both pads as a set if friction material of either
pad is worn to 1716 in. (1.6 mm) or less.

AAWARNING

Always replace brake pads in complete sets for correct
and safe brake operation. Never replace just one brake
pad. Improper or unsafe brake operation could result in
personal injury.

ASSEMBLY (Figure 2-54)

1. Install new seal (5) within groove in piston bore of caliper
{10.

2. Install new dust boot (7}, with its concave side facing pis-
tan (6), over top of piston. Seat the inner lip of dust boot
in groowve at top of piston.

3. Apply light coat of MovaGard silicone grease (marked
"PISTOMN LUBE" in service parts kit) to piston Q.0
including chamfer. Apply a light coat to caliper piston
bore (10) and LD, of installed piston seal (5). Install pis-
ton (with dust boot) into caliper piston bore. Use a “C”
clamp to press in piston, if necessary.

NOTE

To ensure proper brake pad-to-brake disc clearance when the
caliper is installed, piston must be pressed all the way into the
bore whenever new brake pads are used.

4. Install outer lip of dust boot (7) into caliper piston bare
(10). With the gap at the top, compress and install
retainer wire (8) within caliper piston bore. Press relainer
wire firmly against piston dust boot,

5. Apply light coat of DOW CORNING 44 GREASE
{marked “PIN LUBE" in service parts kit) to |.D, of rubber
bushings (13).

(/K

3. Abutment shim (2)
4. Brake pad (2)

1. Caliper mtg. bracket
2. Retainer clip

Figure 2-55. Install Retainer Clip and Abutment Shims

INSTALLATION
(Figures 2-54 and 2-55)

1. Position abutment shims (3) onto upper and lower rails of
caliper mounting bracket (1). Position retaining loops of
shims against outboard side of mounting bracket rails.
Hold both shims in place.

2. With friction material facing brake rotor, install rear brake
pads (4} onto abutment shims (3) on mounting bracket
{one pad against outboard side of brake rotor, the other
pad against inboard side).
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dhcauTion

Both shims must be correctly positioned on mounting
bracket and both rear brake pads must be correctly
installed onto abutment shims or rear brake pad drag,
uneven pad wear and/or damage to mounting bracket can
result.

3. Position rear brake caliper (10) onto mounting brackat (1)
so that caliper straddles brake pads (4). Align mounting
holes in caliper with mounting holes in bracket. Apply
light coat of DOW CORNING 44 GREASE {marked “PIN
LUBE" in service parts kit) to O.D. of two pin bolts (11).
Insert pin bolts into mounting holes of caliper and mount-
ing bracket. Tighten pin bolts to 15-20 fi-lbs (20-27 Nm)
torque.

4. Install bleeder valve (12) if removed. Tighten valve to B0-
100 in-lbs (9.0-11.3 Nm) torque. Install bleeder cap (14).

5. Position new steel/rubber washers on each side of banjo
fitting. Insert bolt through washers and banjo fitting into
caliper. Tighten banjo fitting bolt to 17-22 ft-lbs (23-30
Mm) torgue.

6. With the master cylinder in a level position, add brake
fluid until the fluid level in the reservoir is 1/8 in. (3.2 mm}
from the top. Use D.O.T. 5 SILICONME HYDRAULIC
BERAKE FLUID.
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AwARNING

A plugged or covered relief port can cause brake drag or
lockup, which may result in loss of vehicle control and
possible personal injury.

T

10.

1.

12,

Verify proper operation of the master cylinder relief port.
Actuate the brake pedal with the reservoir cover
removed. A slight spurt of fluid will break the surface if all
internal components are working properly.

Install master cylinder cover gasket, cover and screws.

Depress rear brake pedal several times to set brake pads
to proper operating position within caliper. Bleed brake
system. See BLEEDING HYDRAULIC SYSTEM in this
section.

Remove master cylinder cover. Verify proper fluid level-
sae Step 7.

Reinstall master cylinder cover. Tighten screws to 10-15
in-lbs (1.1-1.7 mm) torque.

Turn ignitionflight switch to OM and apply rear brake to
test operation of brake lamp.

NOTE

To allow new brake pads fo “wear in” praperly with the brake
disc, avoid making hard stops for the first 100 miles (160 km).



BRAKE LINES

FRONT BRAKE LINE
(Figure 2-56)

10.

11.

12.

13.

14,

15.

Open bleeder nipple cap on front brake caliper. Install
end of a length of plastic tubing over caliper bleeder
valve, while placing free end in a suitable container.
Open bleeder valve about 1/2-turn. Pump brake lever to
drain brake fluid.

Hemove screw (1) and lockwasher (2) to detach brake
line clamp (3) from front fork upper bracket (right side).

Remove socket head screw (4), flat washer (5), clamp
(6} and wire form (7} to detach brake line from stem at
bottorn of front fork lower bracket.

Remowve banjo fitting bolt (8) and steelrubber washers
(9) to detach brake line from master cylinder body. Dis-
card washers,

Remaove banjo fitting bolt (8) and steelrubber washers
(9) to detach brake line from front brake caliper. Discard
washers,

Carefully inspect the brake line for dents, cuts or other
defects. Replace the brake line if any damage is noted.

Mote that one end of the brake line is mostly thin tube
construction, while the other end is flexible hose. Posi-
tion new steelrubber washers (9) on each side of the
banjo fitting on the tube side. Insert bolt (8) through
washers and banjo fitting. Loosely install bolt into master
cylinder.

From the master cylinder, the brake line runs downward
in front of the right handlebar, where it turns inboard at
the front fork upper bracket. Loosely install clamp (3),
lockwasher (2) and serew (1) to attach front brake line to
right side of front fork upper bracket.

Continue running the brake line downward crossing to
the left side of the wvehicle under the fromt fork lower
bracket (triple tree).

Loosely install wire form (7). clamp (6), flat washer (5)
and socket head screw (4) to attach brake line to stem at
bottom of front fork lower bracket.

Position new steel/rubber washers (2) on each side of
banjo fitting at free end of brake line. Insert bolt (8)
through washers and banjo fitting., Loosely install bolt
into caliper.

Tighten clamp screw (4) at bottom of front fork lower
bracket to 4-10 fi-lbs {5-14 Nm) torque.

Tighten banjo fitting bolt (8) intc master cylinder to
17-22 fi-lbs (23-30 Nm) torgue.

Tighten banjo fitting bolt into brake caliper to 17-22 fi-lbs
(23-30 Nm) torque.

Tighten clamp screw (1) to front fork upper bracket to 15-
21 in-lbs {1.7-2.4 Nm) torque.

alhfal2 9

o s
A e,

AN =

11
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Screw 6.
Lockwasher 7.
Clamp a.
Screw a.
Flat washer 10.

Lower Left Side-
Brake Caliper

Clamp

Wire form

Banijo fitting bolt (2)
Steel/rubber washers (4)
Flexible hose
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16,

17.

18.

Figure 2-56. Front Brake Line

Install bleeder valve if removed. Refill master cylinder
and bleed brakes. See BLEEDING HYDRAULIC SYS-
TEM in this section. Test operation of brake lever.

Tighten bleeder valve to 80-100 in-lbs (9.0-11.3 Nm)
torque. Install bieeder cap.

Test operation of brake lamp with the front brake applied
and the ignition/light switch turned OMN.
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REAR BRAKE LINE
(Figure 2-57)

1. Open bleeder nipple cap on rear caliper. Install end of a
length of plastic tubing over caliper bleeder valve, while
placing free end in a suitable container. Open bleeder
valve about 1/2-turn. Pump brake pedal to drain brake
fluid.

2. Remove screw (1) and lockwasher (2) to detach brake
line clamp (3) from sprocket cover. Remove banjo fitting
bolt (4} and steel/rubber washers (5) to detach brake line
{6) from master cylinder body (7). Discard washers.

4. Remove banjo fitting bolt and steel/rubber washers 1o
detach brake line from rear brake caliper. Discard wash-

Ers. xinrsip

4.  Remove screws (8) to detach brake line clamps (9) from
swing arm and frame downtube {10).

5. Remove screw (11) and lockwasher (12) securing inte-
gral brake line clamp (13} to clip nut {14) on flange of
frame downtube. Pull terminal sockets from spade con-
nections at bottorn of stoplight switch, Unthread switch
from tee nut. Remove rubber boot (16).

6. From left side of vehicle, feed new brake line beneath oil

: Vehicle 14
feed hose, left (forward) of negative battery cable and Left side
right (rearward) of positiva battery cable to right side of 16 ,_--®
vehicle.
7. Thread stophght switch (13) to tee nut of brake line. 3—@ R
Tighten switch assembly to 7-10 ft-lbs {(9-14 Nm) torque. pt A /‘“’
Install boot (16) on stoplight switch. Install terminal sock- 1
ets on switch spade connections.
8. Install clamp {3), screw (1) and lockwasher (2) to secure i 4
rear brake line (6) to sprocket cover. Tighten clamp }Fahu:i_a e o)
screw to 45-65 In-bs (5-7 Nm) torque. Right side &
8. Install clamps (3), screws (8), to secure rear brake line to
swing arm and frame downtube {10). Tighten clamp 1. Screw 10. Frame downtube
screws to 15-21 in-lbs {1.7-2.4 Nm) torgue. 2. Lockwasher 11. Screw
10, Install clip nut {14) on flange of frame downtube. Install 3. Clamp 12. Lockwasher
screw (11) and lockwasher (12) to secure integral brake 4. Sanjafitling halt (8) 13. I_ntegral arake
line clamp {13) to frame downtube flange. Tighten screw 5 Steel.fn._lbher washers (4) VIRE clain
105-10 ft-Ibs (7-14 Nm) torque. 6. Brake line 1%, Clpnut.
7. Master cylinder body 15. Stoplight switch
11. Position new steel/rubber washers (5) on each side of 8. Screw (2) 16. Rubber boot
banjo fitting. Insert bolt (4) through washers and banjo 9. Clamp (2)
fitting. Thread bolt into master cylinder and tighten o
17-22 ft-lbs (23-30 Nm) torque. Figure 2-57. Rear Brake Line

12. Position new steel/rubber washers on each side of banjo
fitting. Insert bolt through washers and banjo fitting into
caliper. Tighten banjo fitting bolt to 17-22 ft-lbs (23-30
Nm) torgue,

13. Install bleeder valve if removed. Refill master cylindar
and bleed brakes. See BLEEDING HYDRAULIC SYS-
TEM in this section. Test operation of rear brake.

14. Tighten bleeder valve to 80-100 in-lbs (9.0-11.3 Nm)
torque. Install bleeder cap.

15. Test operation of brake lamp with the rear brake applied
and the ignitiondight switch turned ON.
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BLEEDING HYDRAULIC SYSTEM

GENERAL (Figure 2-58)

Bleed the hydraulic brake system anytime a hydraulic brake
line, brake master cylinder ar brake caliper has been opened,
or whenever brake lever/pedal operation feels “spongy”
Bleeding evacuates air from the system leaving only incom-
pressible hydraulic fluid.

AwarNING

@ Harley-Davidson recommends all brake service be
performed by a Harley-Davidson dealer or other qual-
ified mechanic.

® Brake fluid can cause irritation of eyes and skin and
can be harmful if swallowed. In case of skin or eye
contact, flush with plenty of water. Seek medical
attention for eyes. If fluid is swallowed, administer
two tablespoons of salt in a glass of warm water to
induce vomiting. Call a doctor immediately. ALWAYS
KEEP BRAKE FLUID OUT OF THE REACH OF CHIL-
DREN.

NOTE

Hydraulic brake fluid bladder-type pressure aquipment can be
used to fill brake master cylinders through the bleeder valve.
Remove master cylinder reservoir cover so that system can-
not pressurize. Do nol use pressure bleeding equipment
when the hydraulic system is sealed with master cylinder res-
ervair cover and gasket in place.

1. Install end of a length of plastic tubing over caliper
bleeder valve. Place free end of tube in a clean con-
tainer. Stand motoreycle upright.

2. Add D.OT, 5 SILICONE HYDRAULIC BERAKE FLUID to
master cylinder reservoir until the fluid level is 1/8 in. (3.2
mm} from the top. Do not reuse brake fluid.

3. Depress and hold brake lever/pedal to build up hydraulic
pressure.

4. Open bleeder valve about 1/2-turn. Brake fluid will flow
from bleeder valve through tubing. Close bleeder valve
when brake lever/pedal has moved 1/2 to 3/4 of its full
range of travel. Allow brake lever/pedal to return slowly to
its released position.

5. Hepeat Steps 2-4 until all air bubbles are purged.

6. Final tighten bleeder wvale to  80-100 in-bs
{9.0-11.3 Nm) torque. Install bleeder cap. Add brake
fluid to master cylinder reservoir until fluid level is about
1/8 in. (3.2 mm) from the top. Do not reuse brake fluid,
Final tighten master cylinder reservoir cover screws to
10-15 in-lbs (1.1-1.7 Nmj torque.

AwarnING

Always test motorcycle brakes at low speed after com-
pleting repairs or bleeding the system. Improper or
unsafe brake operation could result in personal injury.

7. Test ride motorcycle. Repeat the above bleeding proce-
dure if brakes feel spongy.

w255

1.Front brake caliper bleeder valve
2.Rear brake caliper bleeder valve

Figure 2-58. Bleeding Hydraulic System
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FRONT FORK

GENERAL

The front fork consists of two telescoping tube/slider assem-
blies. Each tube/slider assembly has an internal compression
spring, which supports the forward weight of the vehicle/rider
and extends and retracts to cushion the ride over rough or
irreqular road surfaces. An oil-filled damping mechanism con-
trols the telescoping action of each tube/slider assembly.

ChangingtheForkOil(Figure2-59)

1. HRemove drain screw/washer (4) from bottom of one
slider {2). Drain fork oil by repeatedly compressing front
suspension.

NOTE

If fork oWl is emulsified, aerated or light brown in colar, then it
has been contaminated by water. Replace fork oil seals (see
Steps 1 and 2 of DISASSEMBLY procedure),

2. Repeat Step 1 for opposite side fork.

3. Block motoreycle under frame so that the front wheel is
raised off the ground slightly; this enables front fork to
extend fully and allows most of spring (10) preload (com-
pression force) to be relieved,

AAWARNING

Always wear safety glasses when servicing fork assem-
blies. Do not attempt to remove tube caps (3) from slider
tubes (1) without first relieving spring (10} preload in the
manner specified or tube caps and springs might fly out-
ward with great force, possibly resulting in personal
injury.

4. Remove tube cap (3) with O-ring (5) from each slider
tube (1). Replace the O-ring if damaged or worn.

NOTE

A fork that has been disassembled, cleaned and reassembled
is considered a "DRY" fork, since its internal components are
completely free of oil. A fork that has just been drained of oif,
but has not been disassembled and cleaned, is considered a
“WET" fork, since its internal components remain coated with
a quantity of residual oil. A DRY fork requires more replace-
ment oif than a WET fork.

5. On all models, except XLH 883 Hugger and XL1200S
Sport fill each shder tubesslider assembly with 9.0 fl oz.
(266 ml) (WET fork) or 10.2 fl oz. {302 ml) (DRY fork) of
TYPE “E" FORK OIL. On XLH 883 Hugger madels only,
fill each slider tubesslider assembly with 10.7 fl oz. (317
mi) (WET fark) or 12.1 fl oz. (358 ml) (DRY fork) of TYPE
"E” FORK OIL.

6. Install each slider tube cap (3) with O-ring (5).

7. Lower motorcycle to the ground.
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1. Tube 11. Damper tube

2. Slider 12. Ring

3. Tube cap 13. Sleeve

4. Drain screw/washer 14. Screw

5. O-ring 15. Washer

6. Dust seal 16. Upper bushing

7. Internal circle clip 17. Lower bushing

8. 0Qil seal 18. Rebound spring

9. Spacer 19. Cover

10. Spring

Figure 2-59. Front Slider Tube/Slider Assembly

REMOVAL

1. Remove front wheel assembly and front brake caliper.
See FRONT WHEEL in this section.

2. Remove front fender mounting screws and locknuts.
Remove fender.

3. See Figure 2-60. Loosen front fork upper and lower
bracket pinch screws (8 and 2).

4. Slide fork sides (12) downward to remove from front fork
brackets (7 and 1).



Lol

Front fork lower
bracket and stem
Pinch screw, lower (2)
Dust shield, lower
Bearing cone (2)

@
Bearing cup (2)
Dust shield, upper
Front fork upper bracket

Pinch screw, upper (2)
Fork stem clamp screw

©®N®;

10.
11.
12

13.
14,
15.
16,

alhins2

0.42-0.50 in.
{10.7-12.7 mm) 13

Washer

Fork stem bolt

Fork (front slider and tube
assembly) (RH and LH)

Tube cap (2)

Stem bolt cap (XLH 1200 only)
Steering head (part of frame)
Grease fitting

Figure 2-60. Front Fork Assembly
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DISASSEMBLY (Figure 2-59)

1k

Remave drain screw/washer (4) from slidar (2). Remove
tube cap (3) from slider tube (1). Drain fork oil. Remove
C-ring (5) from tube cap (3). Remove spring (10) from
slider tube {1).

Remove cover (19) and dust seal (6). Compress internal
circle clip (7). Remove clip from groove in top of slider (2)
bore.

Remove screw (14) and washer (15) from bottom of
slider.

NOTE

Since there is litle resistance to damper fube (17) rotation
within stider fube (1) when removing screw (14), use an air
impact wrench for bast resuits,

4.

Withdraw slider tube (1) from slider (2) until lower bush-
ing (17} on slider tube contacts upper bushing (16) in
slider. Use lower bushing on slider tube in a “slide ham-
mer motion™ to gently tap out oil seal (8), spacer (3) and
upper bushing from slider bore.

Remove sleeve (13). Sleeve will be found within slider (2)
or an bottom end of damper tube (11).

Insert a small diameter rod through opening in bottom of
slider tube (1) to remove damper tube (11) assembly,

Remove rebound spring (18} from damper tube {11).
Remove damper tube ring(s) (12) from damper tube.
Remove lower bushing (17) from damper tube only if
replacement is necessary.

CLEANING, INSPECTION, AND
REPAIR (Figure 2-59)

1.

Thoroughly clean and inspect all parts. Replace any
parts that are bent, broken or damaged.

Inspect the O-ring (5) for damage, wear or general dete-
rioration; replace as necessary. Replace all other
removed seals.

Inspect damper tube ring(s) {12). Replace ring(s) if dam-
aged or excessively worn.

Check dust seal (6) where it contacts slider tube (1).
Dust seal should provide continuous contact against
slider tube and should not show excessive wear, Check
slider tube where it is contacted by seal. Tube surface
should be shiny, smooth and free of scoring or abra-
sions.

Inspect small hole in groove of slider tube lower end.
Verify that hole is unobstructed.
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ASSEMBLY (Figure 2-59)

1.

Install new lower bushing (17) in groove of slider tube (1),
if removed. Expand bushing only enough to fit over tube.

Install damper tube ring(s) (12) into groove(s) of damper
tube (11}. Place rebound spring {18) over damper tube.
Insert damper tube into slider tube (1).

Insert spring (10} into slider tube (1) with the tapered end
down. Push damper tube (11) through opening at bottom
of slider tube using spring (10). Place sleeve (13) over
end of damper tube.

Install slider tube (1) assembly into slider (2). Install
screw (14) with washer (15) at bottom of slider. Move
slider tube through its full range of travel within shider
several times to verify proper component alignment,
Then, applying downward force on spring {10), final
tighten screw (14),

Place upper bushing (18), spacer (9) (concave side
downward), il seal (B) (lettering side upward) and FORK
SEAL AND BUSHING INSTALLATION TOOL (Part No,
HD-36583) over slider tube (1). Install bushing, spacer
and seal into slider (2) bore by tapping components
downward with the installation toaol. Install internal circle
clip {7} into groove in top of slider bare.

Install dust seal (8) and cover (19) at top of slider (2).
Install drain screw/washer (4) into lower end of slider.

Pour 10.2 fl oz. (302 ml} (all models except XLH 883
Hugger) or 12.1 fl oz, (358 mil} (XLH 883 Hugger models
only) of TYPE "E" FORK OIL into top end of slider tube
i1}. Install slider tube cap (3) with O-ring (5).

INSTALLATION (Figure 2-60)

1.

Insert fork slider (12) through front fork lower (1) and
upper (7} brackets. Position slider tubes so that top of
each tube cap (13) extends 0.42-0.50 in. (10.7-12.7 mm)
above top surface of front fork upper bracket.

On models with directional lamps mounted to front fork
bracket, hold directional lamp mounting brackets upright,
On all models, tighten front fork upper and lower bracket
pinch screws (8 and 2) to 30-35 ft-lbs (41-47 Nm) torque.

Install front fender using original fasteners. Tighten fas-
teners to 9-13 ft-lbs (12-18 Nm) torgue.

Install front wheel assembly and front brake caliper. See
FROMT WHEEL in this section,
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Screw
Washer
Lockwasher
Nut
Slider tube
Spring

Lower stop

10.
11.
12,
13,
14,

Spacer

Qil seal

Washer

Screw

Seal

Bushing

Rebound adjuster

o
8 2

4

15

16.
17.
18.
19.
20.

. Compression
adjuster

Retaining ring
Fork slider - right
Fork slider - left
Spacer

Spring collar

2.
22,
23.
. Damper

. Slider - right
26.

e
R

— 17

O ring
Cap
Cover

Slider - left

Figure 2-61. XL1200 Sport Front Fork Assembly
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DISASSEMBLY - XL 1200S

1. See Figure 2-62. Remove the stopper ring (1).

X012 2P

W??

E]). ) 0o ]

1. Stopper ring
2. Rebound adjuster
3. Preload adjuster

4. Preload adjuster plate
5. Fork cap

5. See Figure 2-64. Hold the fork bolt and compression
adjuster. Remove the fork bolt from the compression
adjuster. Remove the spring adjuster plate from the fork
bolt,

6. Remove spacer, spring collar and spring.

Figure 2-62.

2. Remove the spring preload adjuster (3),
NOTE

DO NOT unthread rebound adjuster from damper rod. Incor-
rect assembly could result in reduced adjustment range.

3. Unthread the fork cap (5) from the fork tube and allow the
fork leg to drop, exposing the spring.

4. See Figure 2-83. Set the Fork Spring Comprassion tool
(HD-41549A) on the spring collar. Turn screws in fo
engage holes in collar. Compress the spring until the
Spring Plate tool (HD-41551) can be positioned batween
the spacer and the spring collar.

%011 6x2x

Figure 2-64,

7. Pour out the fork ail by pumping the fork leg and rod 8-10

times until rod moves frealy,

8. See Figure 2-65 and 2-66. Position fork slider in vise

using fork tube holder (HD-41177) to avoid damage.

9. See Figure 2-66. Remove the socket head bolt,

Figure 2-63.
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Figure 2-65.

10. Remove damper from fork tube.



11. See Figure 2-67 and 2-68. Remova the cover from the

Figure 2-66.

slider. Remove seal and stopper ring.

A1 1402%

Figure 2-67.

12. Full the fork tube out of the slider.

13. Remove the oil seal, spacer and guide bushing from the

fork tube.

INSPECTION - XL 1200S

Measure fork spring free length. Replace spring if it is
shorter than 16.02 in (407 mm).

Check the fork tube and slider for score marks, scratches
or abnormal wear,

Check the slide and guide bushings for excessive wear
or scratches,

Set the fork tube on V-blocks and measure runout,
Runout should not exceed 008 in. (0.2 mm).

ASSEMBLY - XL 1200S

1.
2:

Coat oil seal with TYPE "E” FORK OIL.

Before installing slide bushing and guide bushing, lubri-
cate with fork oil.

Install guide bushing and spacer seal.
NOTE

Guide bushing opening must be oriented to the side. DO NOT
position to front or rear.

4,
5.

@

Slip the slider into the fork tube.

Place the slide bushing over the fork tube until it rests on
the slider.

See Figure 2-69. Drive the guide bushing with the spacer
seal into the slider,

Lubricate new oil seal with TYPE "E" FORK OQIl.

Drive the oil seal into the slider using Fork Seal Installer,
HD-36583.

®01 152K

Figure 2-68.

p o R )

9.

Figure 2-69.

Install the stopper ring and dust seal.

NOTE

If the rebound adjuster was removed from the damper rod fol-
low the steps below, otherwise proceed to sfep 10.
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a. Bottom lock nut on threaded portion of damper rod.

b. See Figure 2-70. Holding thumb on detent spring and
ball, back out {turn counterclockwise) rebound adjuster
to last “click.” Turn down (clockwise) 13 “clicks”.

w11 B

11. Pour half the TYPE "E” FORK OQIL into fork tube,

12. See Figure 2-72. Slowly pump the damper rod 10 or
more timeas.

Figure 2-70

c. Thread rebound adjuster onto damper rod until
adjuster stops at maximum thread engagement (Do not
force),

d. See Figure 2-71. Thread locknut on damper rod up to
contact base of rebound adjuster and tighten in place,

#0171 2%2x

#0011 BxES

—— Rebound adjuster

Tighten
Locknut

Figure 2-71

10. Hold slider in vise taking precautions to avoid damage.
Install damper tube into the fork tube. Tighten socket
screw and washer. Torgue to 22 - 29 ftlbs (29.8-39.3
MNrm).
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Figure 2-72.

13. Position the damper rod in the fully bottomed position.

14. Pour the remaining amount of TYPE "E” FORK OIL inta
the fork tube.

15. See Figure 2-73. Using the Pro-Level Oil Gauge (HD-
590004) adjust cil level to 5.6 in. {144 mm).

16. Carefully clean and install the spring, spring collar, and
spacers,

NOTE
Spacers are stamped parts. Sharp edge created by stamping
process must face collar.

17. See Figure 2-74. Using Fork Spring Compression Tool
{HD-41548A) push spring collar down and place Spring
Flate (HD-41551) between spacer and spring callar,

18. Install fork cap and tighten against rebound adjuster.
19. Torgue to 22 - 29 ft.lbs (29.8-39.3 Nm).

20. Tighten fork cap on fork tube. Torque to 11 - 22 f.Ib,
21, Install the spring adjuster plate.

22. Replace O-rings on spring preload adjuster and lubricate
with fork oil.

23. Install the spring preload adjuster
24. Install the stopper ring.

25. Carefully drive slider cover into slidar.



RIS v )

KLHO256

:p 53‘_-#-

Correct fork oil level is 5.6
in.(144 mm) below top of

fork tube.
Usea Type E Fork Qil

INSTALLATION

NOTE

Rebound adiuster must be turned fully clockwise to the hard-
est sefting before positioning the slider tubes.

1. Insert fork sides through front fork lower and upper
brackets. See Figure 2-75. Position slider tubes so that
top of each tube cap extends 1.735-1.745 in. (44.1-44.3
mm) above top surface of front fork upper bracket.

2. On models with directional lamps mounted to front fork
bracket, hold directional lamp mounting brackets upright,
On all models, tighten front fork upper and lower bracket
pinch screws to 30-35 fi-lbs (41-47 Nm) lorgue.

3. Install front fender using original fasteners. Tighten fas-
teners to 9-13 ft-lbs (12-18 Nm) torque.

4. Install front wheel assembly and front brake caliper, See
FROMNT WHEEL in this section.

NOTE

XL Sport suspension adjustment procedures, setling recom-
menditions and troubleshooting information may be found in
the 1998 Harley-Davidson Owner's Manual pages 110-115,

Figure 2-73.

A0 TA3x2x

XLHSPORTFK T

1.735-1.745in.
(44.1-44.3 mmy}

\

Figure 2-74.

Figure 2-75.
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FORK STEM AND BRACKET ASSEMBLY

ADJUSTMENT (Figure 2-60)

1. Place suitable blocking under frame to raise front wheel
several inches off floor.

2. Remove all items that could interfere with front end swing
momentum, If clutch control cable inhibits front end
swing, disconnect it.

3. Place a strip of masking tape over tip of front fender.

4. Install a pointer mounted to a floor stand. The pointer is
positioned at the center of the fender with the front wheel
pointed straight ahead.

5. Repeatedly nudge the fender a short distance on one
side until the front end begins to “fall-away”™ (i.e., pivot
about its steering head center) by itself. Mark the point
on the tape where the front end begins to *fall-away”
Repeat this procedure in the opposite direction.

6. Measure the distance between the two “fall-away” marks.
The distance must be 1-2 in. (25-50 mm) for proper bear-
ing adjustment.

7. If the distance is not correct, loosen the lower bracket
pinch screws (2) and the fork stem clamp screw (9).
Remove cap (14). Loosen or tighten the fork stem bolt
(11} until the “fall-away” distance is 1 to 2 inches
(25-50 mmy).

NOTE

Loosen fork sterm bolt if "fall-away” point is more than 2 in. (50
mm). If fall-away” point is less than 1 in. (25 mm), tighten fork
stem bolt,

8. Tighten fork stem clamp screw (9) to 30-35 fit-lbs
(41-47 Nm) torgue. Tighten lower bracket pinch screws
(2) to 30-35 fi-lbs (41-47 Nm) torque.

9. Recheck “fall-away."

LUBRICATION (Figure 2-60)

All XLH models are equipped with a grease fitting (18) on the
left side of the steering head (15). This fitting allows greasing
of the steering head bearings (4) without disassembly,

At 10,000 miles (16,000 km), and every 10,000 miles
(16,000 km} thereafter, grease the steering head bearings
with Harley-Davidson WHEEL BEARING GREASE (Part Mo,
99855-89). Connect grease gun to grease fitting. Inject
grease until old grease begins to coze from top and bottom of
steering head.

REMOVAL/DISASSEMBLY
(Figure 2-60)
1. Remove the fork assemblies. See FRONT FORE,

REMOCWVAL.

2. Remove stem bolt cap (14), fork stem bolt {11) and
washer (10). Loosen fork stem clamp screw (), Lift han-
diebar assembly from steering head with fork upper
bracket (7) attached. Carefully position assembly away
frorm work area. Exercise caution to avoid bending con-

trol wires.
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NOTE

it is not necessary to disconnect clutch and brake handlevers,
wiring harnesses or control cables from handlebar, unfess the
handlebar assembly is to be removed from the motorcycle.

3. Hemove upper dust shield (8) and upper bearing cone
{4). Lower the fork stem and bracket assembly (1), The
lower bearing cone is a press fit on fork stem. Chisel
through outer bearing cage to allow rollers to fall free,
Apply heat to remove the remaining portion of bearing
cone. Continuously move flame around its entire circum-
ference until bearing falls free. Remove lower dust shield
(3.

4. If replacement of bearing cups (5) is necessary, drive
cups from steering head using STEERING HEAD BEAR-
ING RACE REMOVAL TOOL (Part Mo. HD-39301A) and
UNIVERSAL DRIVER HANDLE (Part No HD-33418).

CLEANING, INSPECTION, AND
REPAIR (Figure 2-60)

Clean the dust shields (6 and 3), bearing cones (4), fork stem
and bracket (1) and frame with solvent. Carefully inspect
bearing races and assemblies for pitting, scoring, wear and
other damage. Replace damaged bearing as a set. Check
the fork stem and bracket (1) for damage. Replace damaged
fork stem.

ASSEMBLY/INSTALLATION
(Figure 2-60)

1. If removed, install new bearing cups (5) into frame steer-
ing head using STEERING HEAD BEARING RACE
INSTALLATION TOOL (Part No, HD-39302).

2. Liberally coat the bearing cones (4) with grease, Work
the grease into the rollars.

3. Place lower bearing dust shield (3) over fork stem. Find a
section of pipe having an inside diameter slightly larger
than the outside diameter of the fork stem. Press bearing
cone (4) onto fork stem and bracket (1) using the pipe as
a prass on tool,

4. Insert fork stem and bracket (1) through the steering
head. Install the upper bracket bearing (4) and dust
shield (6) onto the stem.

5. Install the upper bracket (7) including the handiebar
assembly and loosely install fork stem bolt (11) with
washer (10).

6. Install fork assemblies (12).
INSTALLATION in this section.

See FRONT FORK,

7. Tighten the fork stem bolt {11) until the bearings have no
free play. Make sure the fork stem turns freely, then
tighten the fork stem clamp screw (9). Check bearing
adjustment. See FORK STEM AND BRACKET ASSEM-
BELY, ADJUSTMENT.



REAR FORK

REMOVAL/DISASSEMBLY
(Figure 2-76)

NOTE
Mark all hardware as it is removed so that it may be refurned
to its original location.
1.  Remove rear wheel. See REAR WHEEL, REMOVAL.

2. Remove rear brake caliper assembly. See REAR BRAKE
CALIPER.

3. Remove rear shock absorber nuts and washers from
rear fork.

4. Hemowve rear belt gquard and debris deflector. Remove
belt.

5. Remove socket screw (11).
6. Hemove pivot bolt {1). Support rear fork and pull fork
assembly from frame.
AcauTion

Carefully mark all bearing components as they are
removed, so that they may be returned to their original
locations. Do not intermix bearing components.

NOTE

Remove bearing races (8) and pivol bushing (4) only if
replacement is required. The complete bearing assembly
must be replaced as a unit when replacement is necessary.
Do not intermix bearing components.

7. Carefully press bearing outer races (8) from fork.
Remove lock ring (3).

w243 1. Pivot bolt
~— . Rear fork

F
i
e

Frame

Pivot bushing
Pivot spacer
Dust shield (2)
Inner race (2)
Outer race (2)
Lock ring
Bearing spacer
Socket screw

.

3.

4

5.

sL 8.
, 7.
Ld 8.

9

1

1

== o "

Figure 2-76.Rear Fork

8. Remove pivot spacer (5). Press pivot bushing (4) from
fork assembly.

CLEANING AND INSPECTION

1. Clean all components in solvent and blow dry. Carefully
inspect all bearing components for wear and/or corro-
sion. Replace complete bearing assembly if any compo-
nent is damaged.

2. Check that rear fork is not bent or twisted. Replace if
damaged.

ASSEMBLY (Figure 2-76)

1. If necessary, install new lock ring (9) and press new
outer races (8) into position,

NOTE

Roller bearing assemblies are shipped assembled as a unit,
Do not intermix components. Mark all components so they
may be correctly installed.

2. Coat bearing components with bearing grease and
assembla.

AcauTion
Bearing spacer (10) must be installed between inner
races (7) or bearing failure can result.
3. Press dust shields (6) over bearing inner races (7) with
the lipped side in.

4. If pivot bushing (4) must be replaced, press it into rear
fork (2).

5. Insert pivot spacer (5) into pivot bushing (4) with cham-
fered end facing outward toward socket head screw.

AAwARNING

Pivot spacer (5) must be installed with chamfered end
outward toward socket head screw (11) or insufficient
clamp load between rear fork pivot and frame may
adversely affect handling.

6. If engine is in frame, insert screw (11) into pivot spacer.

INSTALLATION (Figure 2-76)

1. Slide rear fork assembly into position.

2. Holding fork assembly in position, install pivot bolt (1)
Apply two or three drops of Loctite 242 blue on threads
of screw (11). Thread screw into internal threads of pivot
balt (1) and tighten to 50 fi-lbs (68 Nm) torgue.

Install belt guard and debris deflector.

Install shock absorbers onto rear fork. See REAR
SHOCK ABSORBER, INSTALLATION in this section,

5. Install rear brake caliper assembly. See REAR BRAKE
CALIPER, INSTALLATION in this section.

6. Install rear wheel. See REAR WHEEL, INSTALLATION
in this section.
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REAR SHOCK ABSORBER

ADJUSTMENT (Figure 2-77, 2-78)

The rear shock absorber springs can be adjusted for the
weight the motarcycle is to carry. The average-weight solo
rider should use the extended spring position. A heavy solo
rider might require a slightly compressed spring position.

To adjust the compression of the rear shock absorber spring |
turn spring adjusting cam (10} using SPANNER TOOL (Part
Mo. HD-84820-75A). Adjust spring adjusting cams on both
shock absorbers to the same position.

AAWARNING

Both shock absorber spring adjusting cams must be
adjusted to the same position or vehicle handling may be
adversely affected, resulting in possible personal injury
and/or vehicle damage.

REMOVAL (Figure 2-78)

1. Raise rear end of motorcycle with stand or suitable
blocking underneath frame. If blocking is not available,
remove one shock absorber at a time. The remaining
shock absorber will hold the rear fork and frame in place.

2. Remove acorn nut (4), one washer (3), stud cover (14)
and second washer (3) from end of upper mounting bolt
(7). Remove bottom locknut (5), bolt (1) and washer {2).
Remove shock absorber assembly,

Figure 2-77.Adjust Shock Absorber Spring
Adjusting Cams
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DISASSEMBLY (Figure 2-78)

1. Mote the position of the spring adjusting cam for proper
reassembly.

2. With spring seat (8) facing up, place shock absorber in
SHOCK ABSORBER TOOL {Part No. HD-87010-52A) or
suitable shock or spfing compressing tool. Compress
spring far enough to remove spring seat (8).

3. Carefully release spring compression. Remove shock
absorber from tool. Remove cover (15), spring, spring
guide (9) and adjusting cam (10},

CLEANING AND INSPECTION

Clean and inspect all parts for wear and damage. Check rub-
ber components for wear, cracking and stiffness. Examine
shock assembly for signs of leakage. Unit should compress
more easily than it extends. If possible, compare with new
shock absorber. Replace both shock absorbers as a set |f
either rear shock absorber assembly is excessively worn,
leaking or damaged.

ASSEMBLY (Figure 2-78)

Assemble the components in the reverse order of the DISAS-
SEMBLY procedures,

Apply a thin coat of grease to esach cam surface. Place
assembly in tool and compress spring enough to insert spring
seat (8). Slowly release spring compression. Be sure lo
place the spring adjusting cam (10) in the same adjustment
position on both shock absorbers.

INSTALLATION (Figure 2-78)

1. Install shock absorber upper end over upper mounting
balt (7). Locknut {6) secures mounting bolt to frame.

2. Position bottom end of shock absorber against outboard
side of rear fork mount. Insert bolt (1) with washer (2)
through shock bottom bushing (12) and rear fork mount
flange. Install locknut (5} on end of bolt.

3. Apply 2-3 drops of LOCTITE Threadlocker 242 (blue) to
threads of upper mounting bolt (7). Install washer (3),
stud cover (14), second washer (3) and acormn nut 4]
onto upper mounting bolt, Tighten acorn nut to 21-35 fi-
Ibs (28-47 Nm) torque.

4. Tighten locknut (5) to 30-50 fi-lbs {41-68 Nm) torgue.
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1. Bolt 9. Lower spring guide
2. Washer (4; 2 upper 12008) 10. Spring adjuster cam
3. Washer (upper shock mount) y 11. Rear shock knob

4. Acorn nut 12. Damper bushing

5. Nut (2) 13. Stud cover

6. Nut(2) 14. Upper cover

7. Upper mounting bolt 15. Lower cover

8. Upper spring seat 16. Bushing

Figure 2-78. Rear Shock Absorbers
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THROTTLE CONTROL

ADJUSTMENT

AwARNING

The throttle control MUST operate freely without binding.
Irregular or sticking throttle response could result in loss
of control of the vehicle and possible personal injury.

See Figure 2-79. With throttle friction screw (9) backed off,
the carburetor throttle must return to the closed (idle) posi-
tion. Check control cable adjustment. With engine running,
turn handlebars through full range of travel. If engine speed
changes during this maneuver, adjust control cables accord-
ing to the following procedure.

1. See Figure 2-80. Loosen throttle friction screw (1).
2. Slide rubber boot off each cable adjuster (4).

3. Loosen jam nut on each adjuster.
4

Turn adjusters in direction which will shorten cable hous-
ings to minimum length.

!
ulbdhrol | ‘

: e

G
1. Screw (2) 7. Friction spring
2. Upper housing 8. Spring
3. Lower housing 9. Throttle friction screw
4. Ferrule (2) 10. Right handlebar
5. Cable assembly (2) 11. Cable adjuster (2)
6. Throttle control grip  12. Retaining ring

Point front wheel straight ahead. Twist throttle control
arip {5) to fully open position and hold.

Throttle friction screw

Throttle control (pull-open) cable

ldle control (pull-close) cable

Cable adjuster (2)

Throttle control grip

Throttle cam stop

Carburetor stop plate

ldle control cable guide (on carburetor)
Throttle control cable guide (on carburetor)

o B ol o o

Figure 2-79. Throttle Control — Right Handlebar
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Figure 2-80. Throttle Control Cable/Idle Control Cable



6. Turn adjuster {4) on throttle control cable (2) until throttle
cam stop (6) touches carburetor stop plate (7). Tighten
jam nut on throttle control cable adjuster (4). Release
throttle control grip (5).

7. Turn handlebars fully to right. Turn adjuster (4) on idle
control cable (3) until end of cable housing just touches
spring within carburetor cable guide (8).

8. With throttle friction screw (1) loosened, twist and
release throttle control grip (5) a few times. Carburetor
throttle must return to idle position each time throttle grip
is released. If this is not the case, turn adjuster (4) on
idle control cable (3) (shortening cable housing) until
throttle control functions properly.

9. Tighten jam nut on idle control cable adjuster {4).
Recheck operation of throttle control (Step 8).

10. Slide rubber boot over each cable adjuster (4). Recheck
engine slow idle speed. Adjust if required.

REMOVAL/DISASSEMBLY
(Figure 2-79)

1. Slide rubber boot off each cable adjuster (11). Loosen
jam nut on each adjuster. Turn adjusters in direction
which will sharten cable housings to minimurm length.

2. Remove two screws (1) and separate upper housing {2)
from lower housing (3).

3. Unhook ferrules (4) and cables (5) from throttle control
grip (6) and lower housing (3).

4, Remove air cleaner assemby. See AIR CLEANER,
REMOVAL in Section 4,

5. Disconnect cables from carburetor.

6. HRAemowve friction spring (7), throttle friction screw (9) and
spring (&) from lower housing (3).

CLEANING, INSPECTION, AND
REPAIR

Clean all parts in a non-flammable cleaning solvent. Blow dry
with compressed air. Replace cables if frayed, kinked or bent.

ASSEMBLY/INSTALLATION
(Figure 2-79)

1. Apply a light coating of graphite to the handlebar (10}
and the inside surface of the switch housings (2 and 3).

2. Install throttle spring (8), throttle friction screw (9) and
friction spring {7) in lower housing (3).

3. Attach cable assemblies (5) to lower housing (3). See
Figure 2-80, Throttle control cable (2) has a 516 in. (7.9
mmy) fitting end and is positioned to front of lower hous-
ing. Idle control cable (3) has a 1/4 in. (6.3 mm) fitting
end and is positioned to rear of lower housing.

4. See Figure 2-79. Install throtile control grip (6) over end
of right handlebar (10). Position lower housing (3) onto
right handlebar, engaging lower housing with throttle
control grip. Position ferrules (4) over cable (5) ball ends,
then seat ferrules (with cables attached) in their respec-
tive notches of the throttle control grip.

5. Install upper housing (2) over right handlebar {10) and
secure to lower housing (3) using screws (1). Tighten
screws to 18-24 ft-lbs (24-33 Nm) torgue.

6. See Figure 2-81. Route control cables forward from
throttle control grip. forward of front fork upper bracket,
downward between right slider tube and headlamp, rear-
ward along right side of frame steering head, rearward
along right side of frame backbone into retaining clip on
ignition switch housing, downward to carburetor.

Figure 2-81. Control Cable Routing

7. See Figure 2-80. Install idle control cable (3) housing
and spring into longer, inboard cable guide (8) on carbu-
retor.

8. Install throtle control cable (2) housing into shorter, out-
board cable guide {9) on carburetor.

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 turned against
stops. Steering must be smooth and free with no binding
or interference. Improperly adjusted and/or positioned
throttle cables could result in loss of control of vehicle
resulting in possible personal injury.

9. Adjust control cables. See THROTTLE CONTROL,
ADJUSTMENT.
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HANDLEBARS

REMOVAL

1.
2.

10.

Disconnect battery negative cable.

See Figure 2-82. Remove left hand controls and
swilches. Let wires carefully support the switches.

Remove left handlebar grip

Femove right side master cylinder, Loosen switch hous-
ing screws but do not remove.

Remove instrument cluster and screws.
Remove remaining two screws holding upper clamp.

Right hand control assembly may now be removed from
detached handlebar.
On XL Custorrn:

® Bemove riser cover screws (9) and front and rear
covers (10 and 11).
@ Detach indicator lamp socket from bezel.

Loosen riser balts (7). Remove cup washers (3}, rubber
bushings {4) and spacers (6).

Remove ground wire (8) from triple clamp.

INSTALLATION

1

See Figure 2-82. Install cup washers (3), rubber bush-
ings (4) and spacers (&).

Insert riser bolis (7) (Finger tight only).

Slide right handlebar switch housing onto right handlebar
end.

Position handiebar on lower riser clamp (2).

Place upper riser clamp in position and thread the two
rear {front on XL Custom) screws in place.

Using the remaining two screws, install instrument
bracket.

See Figure 2-83. Adjust the handlebars to the desired
position and torgue rear screws (front screws on XL Cus-
tom) to 12-15 fi-lbs {16-20 Nm) until cast-in spacers of
upper clamp contact the lower clamp.

See Figure 2-83. Final tighten front screws (rear screws
on XL Custom) to 12-15 ft-lbs (16-20 Nmj)

Torque lower riser bolts (7) to 25-30 ft-lbs (34-41 Nm).

ADO5T 2%

1. Upper clamp 5. Upper bracket
2. Lower clamp 6. Spacer

3. Cup washer 7. Bolt

4. Rubber bushing 8. Ground wire

XL Custom

9. Screw (6)

10. Rear cover

11. Front cover

12. Electrical bracket

Figure 2-82.

2-60



10. On XL Custom:

11.

® [Position indicator lamp socket and clip in position
undear bezel,

® |Install front and rear riser covers (10 and 11) and
torque screws (9) to 8-12 in-lbs (.9-1.4 Nm).

Install new left hand grip in place as follows:

® Using a piece of emery cloth, rough grip end of left
handlebar.

NOTE

Before applying adhesive in the next step, clean the left han-
diebar with acetone.

& Apply LOCTITE PRISM FRIMER (770) to inside of
handgrip. Remove any excess PRISM PRIMER with
a clean cloth. Wait two minutes for PRISM PRIMER
to set before attempting the next step.

® Apply LOCTITE PRISM SUPERBOMDER (411) to
inside of handgrip. Install new handgrip on left han-
dlebar.

NOTE

SUPERBONDER will set in four minutes and be fully cured in

24 hours

12. Position left hand control and loosly install hand control
clamp screws.

13. Aftach clutch control and torque fastener. Torque hand
control in position.

14. Push new wire harness retainers in handlebar holes

15. Attach brake hand control in place and tighten torx
screws to

18. Push new wire harness retainers in handlebar holes

17. Connect negative battery cable.

18. Verify the following:

# cable adjustment/operation.

& proper throttle cable operation.
® all electrical switch functions.
L ]

proper brake operation and brake light function.

XLH 883, XLH 1200. and XL 12005

Tighten

Tighten
first

1. Lower clamp (2)

4. Front screw (2)

2. Cast-in spacer (2)

3. Rear screw (2) 5. Instrument bracket

Figure 2-83,
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1. Clutch lever 4. Clip 7. Speedometer
2. Cable adjuster boot 5. Cable end fitting 8. Front brake line
3. Clutch cable 6. Primary cover 9. Front brake caliper

Figure 2-84. Clutch Cable and Front Brake Line Routings — Left Side
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CLUTCH CONTROL

ADJUSTMENT

Refar to CLUTCH BRELEASE MECHANISM, ADJUSTMENT
in Section 6.

REMOVAL/DISASSEMBLY

Clutch Cable — Lower (Figure 2-85)

1. Using T-27 TORX driver, remowva four TORX screws (1)
with washers to remove clutch inspection cover (2). Exer-
cise caution to avoid damaging or dislodging quad ring
{14} in primary cover (11).

2. Slide spring (3) with attached hex lockplate (4) from flats
of adjusting screw (12).

3. Turn adjusting screw clockwise to release ramp and cou-
pling mechanism. As the adjusting screw is turned, ramp
assembly moves forward. Unscrew nut (5) from end of
adjusting screw.

4. HRemove hook of ramp (8) from button at the rear of cable
end coupling (16). Remove cable end (10) from slot in
coupling.

5 Turn cable end fitting (9) counterclockwise to remove
clutch cable lower section from primary cover (11).
Remove O-ring (8) from cable end fitting.

Clutch Lever and Clutch Cable — Upper
(Figure 2-86)

1. Remove retaining ring {4) and pivot pin (5).
2. Remove clutch lever (3) from clutch lever bracket (6).

3. Remove clutch cable pin {2). Disconnect clutch cable (1)
upper section from lever {3).

Clutch Hand Control (Figure 2-86)

1. Remove two screws and washers (8) from clutch control
clamp (7).

2. Remove clutch control clamp {7} and assembly of clutch
cable (1) upper section, clutch lever {3) and clutch lever
bracket (8) from left handlebar.

NOTE

You may need to loosen two screws of left handlebar switch
housing to remove clutch contral clamp (7) and assembly of
clutch cable (1) upper section, clutch lever (3) and clutch lever
bracket (8) from left handlebar.

bI2ETadx

1. TORX screw with
washer (4)

2. Clutch inspection
cover

3. Spring

4. Lockplate

5. HNut

6. Outer ramp

7. Ball (3)

8. Q-ring

8. Cable end fitting

10. Clutch cable end

11. Primary cover

12. Clutch adjusting
screw assembly

13. Retaining ring

14. Quad ring

15. Inner ramp

16. Coupling

Figure 2-85. Clutch Release Mechanism
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1. Clutch cable 5. Pivot pin
2. Clutch cable pin 6. Clutch lever bracket
3. Clutch lever 7. Clutch control clamp
4. Retaining ring 8. Screw and washer

Figure 2-86. Clutch Hand Control

ASSEMBLY/INSTALLATION

Clutch Cable - Lower

See Figure 2-85. Install O-ring (8) over cable end fitting
{9) of clutch cable lower section. Turn fitting clockwise 1o
install into primary cover (11). Tighten fitting to 3-5 ft-lbs
(4-7 Nm) torgue.

Fit coupling (18) over cable end with the rounded side
inboard, the ramp connector button outboard. With
retaining ring side of ramp assembly facing inward, place
hook of ramp around coupling button and rotate assem-
bly counter-clockwise until tang on inner ramp (15) fits in
slot of primary cover (11).

Thread nut (5) on adjusting screw (12) until slot of screw
is accessible with a screwdriver. Fit nut hex into recess of
outer ramp (6) and turn adjusting screw counter-clock-
wise,

See Figure 2-84. If not yet performed, route clutch cable
(3) forward from primary cover (8), upward through clip (4}
on lower left front engine mount to outboard side of left
front shder tube, and then rearward to clutch lever (1}.

Clutch Lever and Clutch Cable — Upper
(Figure 2-86)

1.

2

Connect end of clutch cable {1) upper section to clutch
lever {3} using clutch cable pin {2).

Position lever within clutch lever bracket ().

Clutch Hand Control (Figure 2-86)

1.

Position clutch control clamp (7) and assembly of clutch
cable (1) upper section, clutch lever (3) and clutch lever
bracket (6) onto left handlebar. Hold assembly and
bracket firmly against left handlebar switch housing,

Secure components to left handlebar using two screws
and washers (8). Tighten screws to 70-80 in-lbs
(7.9-9.0 Nm) torque.

NOTE

If two screws of left handlebar switch housing were loosened
during removal, tighten to 18-24 in-lbs (2.0-2.7 Nm) torgue.
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EXHAUST SYSTEM

REMOVAL (Figure 2-87)

1. Remove heat shields (12, 18 and 18} by opening worm
drive clamps (6 and 7).

2. Remove nuts {4) from front and rear cylinder head
exhaust studs.

3. To access locknut (5), remove master cylinder mounting
bolts and lift brake pedal upward. Remove locknut to
detach front muffler (16) from sprocket cover stud.

"4, Remove locknut (3) and bolt (2] to detach rear muffler
(17) from muffler support {(15).

5. Remove exhaust system assembly.

DISASSEMBLY (Figure 2-87)

1. Remove Torca clamp assemblies (8) from front and rear
mufflers (16 and 17). Discard Torca clamp assemblies-
one time usage only.

NOTE

New Torca muffier clamps have eliminated the need for sili-
cone or graphile tape during assembly. To ensure sealing
integrity of muffler clamps and prevent the possibility of leaks
age, Harley-Davidson recommends that muffler c!amp
assemblies be discarded and replaced each time they are
removed.

2. Remove frant and rear mufflers (16 and l?} from exhaust
pipes (13 and 14).

3. Separale front and rear exhaust pipes (13 and 14} at
Crossover pipe.
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ASSEMBLY (Figure 2-87)

1.

Insert new gasket (20) and washer (21) into crossover
pipe on rear exhaust pipe (13). Connect rear exhaust
pipe (13) to front exhaust pipe (14) at crossover pipe.

Place clamp (11), retaining ring (10} and new gasket (3)
over front end of each exhaust pipe (front and rear).
Position clamp so that inside counterbore faces cylinder
head exhaust port.

INSTALLATION (Figure 2-87)

1.

Position front ends of front and rear exhaust pipes (14,
13} inta front and rear cylinder heads, respectively. Posi-
tion holes in clamps (11) over mounting studs and
loosely install nuts (4).

Place new Torca clamps (8) over slotted end of each
mufiler. Install each muffler (16 and 17) onto the end of
its respective exhaust pipe. Front and rear mufflers can
be identified by their tabs. Both sides of tab on rear muf-
fler are of equal length (symmetrical) and the hole is
smaller; on the front muffler, one side of tab is angular
and the hole is larger.

Rotate front muffler {(18) until tab is at top. Place tab over
stud at sprocket cover. Loosely install nut (5) on stud.

Rotate rear muffler {17} until tab is at bottom. Align tab
with hole in muffler support (15). Insert bolt (2) through
holes in muffler support and muffler tab. Loosely install
locknut (3) on end of bolt.

Tighten nuts (4) at cylinder head exhaust studs to
6-8 ft-lbs (B-11 Nm) torque. Tighten Torca clamps to 35-
40 ft-lbs (47-54 Nm) torque. Tighten locknut (5) at
sprocket cover stud to 20-40 ft-lbs (27-54 Nm) torgue.
Tighten locknut (3) at muffler support (15) to 10-15 ft-lbs
(14-20 Nm) torque. Install master cylinder mounting
bolts, and tighten to 155-190 in-lbs {1'.'r 5-21.5 Nm-}a
torgue.

Open wormitdAve clamps (6) and install heat shields (12,
18 and 19) on exhaust pipes. Position clamp so that
screw is on the outboard side in the most accessible
position.



w47ais
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Screw (2) ~

Bolt

Locknut (2)

Nut (4)

Locknut

Heat shield clamp :
Crossover pipe shield clam
Torca clamp

10.
11.
12,
13.
14.
15.
16.

Gasket

Retaining ring
Clamp

Heat shield
‘Exhaust pipe, rear
Exhaust pipe, front
Muffler support
Muffler, front

17.
18.
19.
20.
21.
22,

Muffler, rear

Heat shield, rear
Heat shield, front
Gasket

Washer

Heat shield (Swiss)

Figure 2-87. Exhaust System
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FRONT FENDER

REMOVAL (Figure 2-88) INSTALLATION (Figure 2-88)

1.  Remove four socket head screws (1) and locknuts (2) to 1. Carefully position front fender between right and left front

detach front fender (3) from front sliders. sliders.

5 Pamovsdender. 2. Secure fender (3) using four socket head screws (1) and
locknuts (2). Tighten locknuts to 8-13 ft-lbs (11-18 Nm}
torgque.

o
P
_'_,_,.,-o-""":_'_-'-:_'___,——'—"'--'

1. Screw (4)
2. Locknuts (4)
3. Fender, front

Figure 2-88. Front Fender
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REAR FENDER

REMOVAL

1.
2.

Remove seal. See SEAT, REMOVAL in this Section.

See Figure 2-88. Remove locknut, bolt and T-spacer to
detach top of rear fender from tab on frame cross mem-
ber.

See Figure 2-30. Remove rear directional stalk nut and
T-spacer from inside rear fender (both sides). Remove
two fender support nuts, screws and T-spacers (both
sides). Move chrome steel strut covers away from rear
fender.

1. Locknut, bolt and 4.

Ignition Module (12005

T-spacer Sport)
2. Rear fender 5. Speedometer Connec-
3. Electrical bracket tor

Figure 2-89. Rear Fender Removal

x0145x2x

Fender support
SCrews

Directional stalk 2.
nut (under fender)

1.

Figure 2-90 Rear Fender, Strut Cover and Directional
Lamp Assembly

10.

See Figure 2-89. Note the three electrical connectors
taped together in the seat area. Connector # 5 houses
the terminal connections for the right rear directional, #6
for the left rear directional while the 4-pin connector #4 in
the middle houses the tail’brake light connections.

Remove tape from connector bundle. Depress latch on
connectors 1o separate pin and socket housings.

See Figure 2-89. Remove two baolls to detach electrical
bracket from frame cross member. Slightly move electri-
cal bracket to draw socket side of connector out of seat
area.

See Figure 2-91. Disassemble socket housing following
procedure in Chapter 7 page 7-82.

Feed tailbrake light leads back through hole in plastic
fender extension. Carefully remove rear fender with
attached tail/brake light assembly from motorcycle.

Unclip tailorake light lead from clamps spot welded to
right inside fender at 8 locations. Remove speed nuts
from tapered studs on tail light assembly. Discard speed
nuts.

Remove tail/brake light fixture from fender.

Inspect rubber grommets for cuts, tears or general dete-
rioration; replace as necessary.

w0ET Ty

Pin terminal
__—Secondary lock (open)

Socket housing -
Latch ;
Secondary lock (open)

Socket terminal

Figure 2-91. 4-Pin Amp Multilock Connector
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1. Speed nut, 1/4" (2)
2. Mut, 1/4"- 28 (3)

3. T stud and clip (8)

Figure 2-92. Tail/'Brake Lamp and License Plate Bracket
Removal

INSTALLATION

NOTE

Complete steps 1-3 if a new fender is baing installed, other-
wise proceed o step 4.

1. Remove passenger strap from old fender, if provided.
Install passenger strap on new fender. See SEAT,
REMOVAL in this Section for more information.

2. See Figure 2-92. Remove three 1/4"-28 nuts securing
license plate bracket. Position assembly on new fender.
Tighten screws to & ft-lbs (8 Nm) torgue.

3. Carefully drill cut pop rivets securing plastic fender
extension with a 1/4-in. (6.35 mm)} diameter drill bit. Rivet
fender extension to new fender.

4. Insert tapered studs at back of tail’brake light fixture
through fender bracket holes. Install new speed nuts and
tighten,

5. Secure wire lead under clips attached to T-studs welded
to underside of fender at 6 locations, Feed tail'brake light
lead through hole in plastic fender extansion.

6. Verify that grommets are installed at all 7 mounting
points- 3 on each side, one at the top. Install grommets
so that metal of fender is completely seated in groove on
grommet 0.0,

7. Install T-spacers in grommets (inboard side).
8. Carefully align holes in fender with those in strut.

9. Where the tail'brake light leads exit the plastic fender
extension, run the wires upward and then forward
beneath the electrical bracket to the Amp connector in
the area of the right side frame rail.

10. Fit rear wire seal into back of socket housing, if removed.
Gently push sockets through holas in wire seal into their
respective numbered chambers. See Figure 2-93 for
wire color locations. Feed socket into chamber until it
shaps in placa, Slightly tug wire to verify that socket will
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not back out. (See AMP MULTILOCK ELECTRICAL
CONMECTORS, Section 7 for more information.)

11. Install internal seal on lipped side of socket housing.
Insert tapered end of secondary locking wedge into
socket housing and press down until it snaps in place.

12. Press socket housing into pin housing until it snaps in
place. Place large end of slot on attachment clip over T
stud on frame; push assembly forward to engage small
end of slot.

13. See Figure 2-89. Align holes in electrical bracket with
wellnuts in cross member of motorcycle frame. Install
two bolts and tighten to 6-8 in-lbs (0.7-1.0 Nm) torque.

AcauTion
Always install and tighten top fender bolt first or undue
stresses may lead to fender cracking.

14. Install top fender bolt. Hold bolt head at underside of
fender and install nut topside. Tighten top fender nut to
10 ft-lbs {14 Nm) torque.

13. Align holes in chrome strut cover with those in strut. Ver-
ify that directional light leads are positioned under strut
cover so that they are not pinched when cover is tight-
ened.

16. See Figure 2-90. Slide directional stalk stud through
heles in strut cover, strut and fender. Install nut.

17. Install fender support screws through strut cover, strut
and fender. Install nuts.

18. Tighten directional stalk and fender support nuts to 8-13
ft-lbs {11-18 Nm) torque.

Acaution

Check for proper tail lamp operation before riding motor-
cycle,

19. Install seat. See SEAT INSTALLATION in this Section.

4-Pin Black Tail/Brake Light
AR Secondary lock
6868
I — 1
i 2 3 4 P
Domestic HDI
1. Blue 1. Seal pin
2. Seal pin 2. Orange w White Tracer
3. Red w vallow Tracer 3. Red w veliow Tracer
4. Black 4. Black

Figure 2-83. Amp Connector



JIFFY STAND

GENERAL

The vehicle is equipped with a jiffy stand {or side stand) that
locks when placaed in the full forward position (down) with the
full weight of the vehicle resting on it.

AAWARNING

® Without the weight of the motorcycle resting on the
jifty stand, any vehicle movement could cause the
jiffy stand to retract slightly from the full forward
position. If the jiffy stand is not in the full forward or
lock position when vehicle weight is rested on it, the
vehicle could fall over, possibly causing personal
injury and’or vehicle damage.

® Always park the vehicle on a firm, level surface. The
weight of the vehicle can cause it to fall over, possi-
bly causing personal injury and/or vehicle damage.

® Be sure jiffy stand is fully retracted before riding. If
jiffy stand is not fully retracted during vehicle opera-
tion, unexpected contact with the road surface can
distract the rider. While the jiffy stand will retract
upon contact, the momentary disturbance and/or
rider distraction can lead to loss of vehicle control
resulting in personal injury and/or vehicle damage.

REMOVAL

AAwaRNING

Wear gloves and protective eyeglasses (or face shield)
when performing the following procedure. The jiffy stand
spring tension could cause the spring, attached compo-

nents and/or hand tools to fly outward at great speed and
could cause personal injury.

1. Block motorcycle under frame so that motorcycle is
securely upright and jitfy stand may be moved through its
full range of travel.

2. See Figure 2-94. Hemaove rubber bumper (7) from frame
to permit further retraction of jiffy stand leg (1). Additional
spring tension relief allows for easier spring removal.

3. Place jiffy stand leg (1) in retracted position. Remove
and discard cotter pin (5.

4, See Figure 2-95. While firmly holding jiffy stand leg (1) in
fully retracted position, withdraw clevis pin (3} until it dis-
engages with the upper pivot hole of jiffy stand yoke (2).

5. Detach spring (6) from anchor pin using pliers. Unhook
other end of spring from jiffy stand leg (1).

6. Remove clevis pin (3) from lower pivot hole of jiffy stand
yoka (2). Remove jifty stand leg (1). Remove upper and
lower bushings (4).

CLEANING AND LUBRICATION
(Figure 2-95)

Clean and lubricate jiffy stand assembly every 5,000 miles
{8,000 km). Proceed as follows:

1. Refer to JIFFY STAND, REMOVAL to remove jiffy stand
from motorcycle frame.

2. Thoroughly clean all jiffy stand compaonents, including
frame-mounted anchor pin and jiffty stand yoke (2).

1. Jiffy stand leg 2. Jiffy stand yoke 3. Clevis pin

4. Bushing 5. Cotter pin 6. Spring 7. Rubber bumper

Figure 2-94. Jiffy Stand in Retracted Position
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3. Apply a small amount of wheel bearing grease to pivot
holes of jiffy stand leg (1) and yoke (2), groove of anchor
pin (3} and O.D. of clevis pin ().

4. Refer to JIFFY STAND, INSTALLATION to install jiffy
stand to motorcycle frame.

INSTALLATION

AAWARNING

Wear gloves and protective eyeglasses (or face shield)
when performing the following procedure. The jiffy stand
spring tension could cause the spring, attached compo-
nents and/or hand tools to fly outward at great speed and
possibly cause personal injury.

1. Clean and lubricate jiffy stand components according to
procedure listed in JIFFY STAND, CLEANING AMD
LUBRICATION,

2. See Figure 2-95. Hook either end of spring (8) into spring
mounting hole on iffy stand leg {1). Install loose end of
spring over anchor pin,

3. While holding end of spring (6) in groove of anchar pin
and holding jiffy stand leg (1) in its retracted position,
position pivot end of jiffy stand leg within yoke (2) on
motorcycle frame. Insert clevis pin (3) through lower pivot
hole of yoke and halfway into pivot hole of jifty stand leg.

148k 2x /

1. Jiffy stand leg 4. Bushing
2. Jiffy stand yoke 5. Cotter pin
3. Clevis pin 6. Spring

Figure 2-95. Jiffy Stand
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See Figure 2-94. Lift jiffy stand leg (1) upward, aligning
pivot hole of jiffy stand leg with slotted upper hole of yoke
{2). With shoulder down, position bottom bushing (4],
over clevis pin (3). Insert clevis pin (3) through holes in
Jiffy stand leg and yoke,

Install upper bushing (4) over end of clevis pin (3) and
against upper surface of yoke (2). Insert new cotter pin
(5} through hole in end of clevis pin. Bend ends of cotter
pin apart to secure,

Press rubber bumper (7) onto mounting stud on motorcy-
cle frame.

Extend and retract jiffy stand leg several times to check
for proper operation. In retracted position (up), jiffy stand
leg should be securely seated against frame-mounted
rubber bumper (7).

Flace jifty stand in its full forward position (down). Care-
fully remove support blocking from beneath matorcycle
frame. Rest motorcycle on jiffy stand.



SEAT

REMOVAL (Figure 2-97)

Remove screw (1) to detach seat from rear fender.
Slide seat rearward to remove from frame.

If dual seat, inspect passenger strap (3) for damage or
excessive wear. Hemove bolt (4) and flat washer (5} to
detach passenger strap from rear fender, if necessary.

INSTALLATION (Figure 2-97)

1.

Install passenger strap if mounting dual seat. Align holes
on each end of strap with forward hole in rear fender.
With concave side up, align hole in flat washer (5) with
those in strap (3). Install bolt {4) and tighten to 8-13 fi lbs
{11-18 Nm) torque.

AAWARNING

After installing 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 and personal injury.

2.

Verify that rectangular metal plate is tightly secured to
seat bottomn and that no rivets are loose or missing. Posi-
tion seat (4) on frame with mounting bracket (3) at rear.

3.

o oe

HNom

See Figure 2-96. Slide seat forward until the tongue
welded to center frame support fits snugly in groove at
bottom of seat. The groove is formed where the con-
toured ribs are bridged by the metal plate.

Pull up on seat to verify that it is locked in place.

See Figure 2-97. Install screw (1) to fasten seat mounting
bracket to top of rear fender. Mounting bracket of solo
seat uses forward hole in rear fender; dual seat uses
rearward hole.

Tighten mounting bracket screw (1).

Pull up on seat again to verify that it is properly secured,
front and rear.

Figure 2-96. Seat Installation (12005 shown)
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w07 B

Two-piece seat

Solo seat (ruffle)

Two-up seat

Solo seat
Two-up seat
(smooth cover)
1. Seat mounting screw 5. Flat washer NOTE
g- :“:g';ﬂ;i:’;:‘::t s i:“’m Seat nut (7) is inserted from under
5 ; n i - :
side of fender and retaining clip (8,
4. Baolt 8. Retaining clip 26 (8}

is located on top side.

Figure 2-97. Seat
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Service wear limits are given as a guideline for measuring compenents that are not new. For measurements not given under

SPECIFICATIONS

NOTE

SERVICE WEAR LIMITS, see NEW COMPONENTS.

]
General 883 1200 1200S Sport
Mumber of cylinders 2 2 2
Type 4-cycle, 457V 4-cycle, 457V 4-cycle, 45V
Horsepower 57 @ 6,000 rpm 66 @ 5,200 rpm 69 @ 5,500 rpm
Bore (inches) 3.000 in. 3.498 3.4498
() 76.20 mm 88.85 mm 88.85 mm
Stroke (inches) 3.812 3.812 3.812
{mm} 96.82 mm 96.82 mm 96.82 mm
Piston displacement (cubic inches) 539 73.3 73.3
(cc) 883 cc. 1201 cc. 1201 cc.
Torgue (foot-pounds) 53 @ 4,500 rpm 72 @ 4,000 rpm 76 @ 4,000 rpm
(Mm)
Compression ratio 9.0t 1 90tc1 10.0t01
Qil tank capacity with filter (U.S. quarts) 3 3 3
{liters) 2.8 liters 2.8 liters 2.8 liters
TEM NEW COMPONENTS SERVICE
883cc 1200cc WEAR LIMITS
Valve
Fit in guide i
Exhaust 0.0015-0.0033 in. . 0.0040 in.
(.038-0.084 mm . 0.102 mm
Intake 0.008-0.0028 in. . 0.0035 in,
0.020-0.066 mm b 0.089 mm
Seat width 0.040-0.062 in. o 0.080 in.
1.02-1.57 mm 2.2 mm
Stern protrusion from cylinder valve pocket 1.975-2.011 in. ' 2.031 in.
50.17-51.08 i 51.59 mm
Outer spring — free length 2.105-2177 in. X 2105 in. (min.)
53.47-55.30 mm 53.47 mm
Intake .
1.751-1.848 in. (closed) T2-92 Ibs
32.6 kg.-41.7 kg. )
1.286 - 1.383 in. (open) 183-207 lbs )
82.9-93.8 kg
Exhaust i
1.751-1.848 in. (closed) 72-92 lbs i 1.926 in. (min.)
32.6-41.7 kg = 48.92 mm
1.332 - 1.429 in. (open) 171-195 Ibs 2
77.5-88.3 ky
Inner spring — free length 1.926-1.996 in.
48.92-50.70 mm
Intake .
1.577-1.683 in. {closed) 38-489 Ibs
17.2-22.2 kg )
1.112-1.218 in. {open) 98-112 |bs .
44.4-50.7 kg
Exhaust
1.577-1.683 in. (closed) 38-49 Ibs :
17.2-22.2 kg i
1.158-1.264 in. (open)} 91-106 lbs ¢
41.2-48.0 kg

* Same as 883 cc
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SPECIFICATIONS (CONTINUED)

TEM NEW COMPONENTS SERVICE
883cc 1200cc WEAR LIMITS
Rocker Arm
Shaft fit in bushing (loose) 0.0005-0.0020 in. 2 0.0035 in.
0.013-0.051 mm ’ 0.088 mm
End clearance 0.003-0.013 in. i 0.025in.
0.08-0.33 mm f 0.64 mm
Bushing fit in rocker arm (tight) 0.004-0.002 in. i
0.10-0.05 mm )
Rocker Arm Shaft
Shaft fit in rocker cover (loose) 0.0007-0.0022 in. * 0.0035 in.
0.018-0.056 mm * 0.089 mm
Piston
Compression ring gap (top & 2nd) 0.010-0.023 in. 0.007-0.020 in. 0.032 in.
0.25-0.58 mm 0.18-0.51 mm 0.81 mm
Qil control ring rail gap 0.0010-0.053 in. 0.008-0.052 in. 0.065in.
0.25-1.35 mm 0.23-1.32 mm 1.65 mm
Compression ring side clearance
Top 0.0020-0.0045 in. 0.0020-0.0045 in. 0.0085 in.
0.051-0.114 mm 0.051-0.114 mm 1.65 mm
2nd 0.0020-0.0045 in. 0.0016-0.0041 in. 0.0065 in.
0.051-0.114 mm 0.041-0.104 mm 1.65 mm
Cil control ring side clearance 0.0014-0.0074 in. 0.0016-0.0076 in. 0.0094 in,
0.035-0.188 mm 0.041-0.193 mm 0.239 mm
Piston pin fit (loose) {room temperature) 0.00005-0.00045 in. * 0.00100 in.
0.0013-0.0114 mm 0.0254 mm
Cylinder Head
Valve guide in head (tight) 0.0033-0.0020 in. :
" 0.084-0.051 mm L
Valve seat in head (tight) 0.0035-0.0010 in. B
0.089-0.025 mm &
Head gasket surface (flatness) 0.006 in. total 3 0.006 in. total
015 mm ) 0.15 mm
Cylinder
Taper 0.002 in.
0.05 mm
| Out of round 0.003 in.
0.08 mm
Warpage (gasket surfaces)
Top 0.006 in.
A5 mm
Base 0.008 in,
0.20 mm
Bore diametar £ 0.0002 in.
B83cc 1200cc
Standard 3.0005 in. 3.4978 in. 3.0035 in.  3.5008 in.
76.213 mm 88.844 mm 76.289 mm 88.920 mm
0.005 Oversize (0.5.) 3.0048 in. 3.502in. 3.0078in. 3.505in.
76.323 mm 88.95 mm 76398 mm 82.03 mm
0.010 O.5. Bare 3.0098 in. 3.507 in. 3.0128in. 3.510in.
76.44% mm 859.08 mm 76.525 mm 89.15 mm
0.020 0.5, Bore 3.0198 in. 3517 in. 3.0228in. 3.520i0n.
76.703 mm 89.33 mm 78779 mm 89.41 mm
0.030 O.5. Bore 3.0298 in. 3.527 in. 3.0328in. 3.530in.
76.957 mm 89.59 mm 77.033 mm 89.66 mm
0.040 O.5. Bore 3.0398 in. — 3.0428 in. M
¥7.211 mm 77.287 mm

* Same as 883 cc
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SPECIFICATIONS (CONTINUED)

ITEM

NEW COMPONENTS

883cc

1200cc

SERVICE
WEAR LIMITS

Connecting Rod

Piston pin fit {loose) 0.00125-0.00175 in. 0.00200 in.
0.0318-0.0445 mm ; 0.0508 mm
: 0.005-0.025 in. 4y 0.030 in.
Side play between flywheels L :
Fit on erankpin (loose) 0.0004-0.0017 in. g 0.0027 in.
0.010-0.0432 mm . 0.069 mm
Tappet
Fit i}:gjde 0.0008-0.0023 in. it 0.003 in.
0.020-0.058 mm i 0.08 mm
Roller fit 0.0006--0.0013 in. ¥
0.015-0.033 mm r;
Roller end clearance 0.008-0.022 in. = 0.026 in.
0.203-0.559 mm B 0.660 mm
Oil Pump
Oil pressure at normal operating tempera-
ture (pressure reading taken at oil prassure
switch fitting)
with engine speed of 1000 rpm 7-12 psi. *
0.5-0.8 kN/em? ¥
with engine speed of 2500 rpm 10-17 psi. "
0.7-1.2 kN/em? ’
Feed/scavenge innerfouter gerotor clearance 0.003 in, . 0.004 in.
0.08 mm ‘ 0.10 mm
Shaft to pump clearance 0.0025 in. =
0.064 mm -
Gearcase
Cam gear shaft in bushing (loose) 0.0007-0.0022 in. : 0.003 in,
0.018-0.056 mm : 0.08 mm
Cam gear shaft end play (min) {except rear 0.005-0.024 in. : 0.025 in.
intake) 0.13-0.61 mm * 0.64 mm
Rear intake cam gear shaft end play (min) 0.006-0.024 in, ™ 0.040 in,
0.15-0.61 mm " 1.02 mm
Flywheel
Runout (flywheels at rim) 0.000-0.010 in. = 0.010 in.
0.00-0.25 mm b 0.25 mm
Runeout (shaft at flywheel end) 0.000-0.002 in. g 0.002 in.
0.00-0.05 mm : 0.05 mm
End play 0.001-0.005 in. T 0.005 in.
0.025-0.13 mm : 0.13 mm
Sprocket Shaft Bearing
Quter race fit in crankcase (tight) 0.0004-0.0024 in. .

Bearing inner race fit on shaft (tight)

0.010-0.061 mm
0.0002-0.0015 in.
0.005-0.038 mm

Pinion Shaft Bearings
Pinion shaft journal diameter

Outer race diameter in right crankcase
Bearing running clearance

Fit in cover bushing fit {loose)

1.2500-1.2496 in.
31 750-31.740 mm
1.6646-1.5652 in.
39.741-39.756 mm
0.00012-0.00088 in.
0.0030-0.0224 mm
0.0023-0.0043 in.
0.058-0.109 mm

1.2494 in. {min}
31.735 mm
1.5672 in. {max)
39.807 mm

0.0050 in.
0127 mm

* Same as BB3 cc




SPECIFICATIONS (CONTINUED)

|

e NEW COMPONENTS SERVICE
| 883cc (HDI) | 1200cc | WEARLIMITS
' Ignition System

Timing during engine cranking 5" BTDC (0" BTDC) -

Timing with engine speed at 950-1050 20" BTDC .

Spark plug gap (6R12) 0.038-0.043 in. *

0.97-1.09 mm g

Engine Speed

Slow idle 950-1050 rpm .

Setting ignition timing 1650-1950 rpm 2

Torque Values

Crank pin nut 150-185 ft-lbs *

203-251 Nm x

Pinion gear nut 35-45 fi-lbs "

47-61 Nm 3

Gil tank mounting locknuts 3-5 fi-lbs :
4-7 Nm ‘

Qil pump mounting sorews 125-150 in-lbs -

i 14.1-17.0 Nm .
Push rod tube seal plate bolts 15-18 ft-lbs =
20-24 Nm 2

Gearcase cover fasteners 80-110 in-lbs :
9.0-12.4 Nm 8

Rocker cover

5/16 in. bolts 15-18 fi-lbs E
20-24 Nm :
1/4 in. bolts 10-13 fi-lbs -
14-18 Nm -
| Rear engine mount fasteners
Frame to crankcase 25-30 ft-lbs :
34-41 Nm ®
Megative cable nut 65-80 in-lbs ki
7-10 Mm E:

Lower front engine bracket fasteners NOTE
Crankcase 25-30 ft-lbs ' Torque engine mount fas-
- 2354'3‘:}1;"';16 z teners in the numerical

34-41 Nm " sequence shown in bold,
Upper front engine bracket fasteners
Cylinder head 25-30 fi-lbs *
34-41 Nm =
Frame 30-35 fi-lbs B
41-47 Nm E

Top center engine bracket fasteners

Cylinder head 25-30 ft-bs i
34-41 Nm E

Frame 30-35 fi-lbs b3
41-47 Nm -

Timer screws (inner cover & sensor plate) 15-20 in-lbs -
1.7-2.3 Nm .

| Spark plug 11-18 ft-lbs "
15-24 Nm "

Rotor bolt 43-48 in-lbs *

- 4.9-5.4 Nm =

Tappet plate screws 80-11 in-lbs g
W8 9.0-12.4 Nm e

* Same as 883 cc
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ENGINE

GENERAL

The V2 Evolution™ engine is a two-cylinder, four-cycle, air-
cooled, overhead-valve V-twin. It has three major component
assemblies: cylinder, crankcase, and gearcase.

The eylinder assembly includes cylinder head, valves, rocker
arm cover, rocker arms, and piston. Cylinders mount on the
crankcase in a 45 degree V", with both connecting rods con-
nected to a single crank pin.

The up-and-down motion of the piston in the cylinder is con-
verted to circular motion in the erankcase. The multi-piece
crankshaft consists of a crank pin mounted between two
counterweighted flywheels, which rotate on two end shaft
bearings. The lower end of the rear cylinder connecting rod is
forked to fit around the single-end front cylinder connecting
red, allowing a single connecting rod crank pin connection to
the flywhesl.

The gearcase is located on the right side of the crankcase.
The gearcase houses the gear train, which operates and
times the valves and ignition. The cam gear train, consisting
of four cam shafts with one cam lobe on each shait, is gear
driven. The engine valves are opened and closed through the
mechanical linkage of tappets, push rods, and rocker arms.
Hydraulic lifters, located in the tappets, automatically com-
pensate for heat expansion to maintain the no-lash fit of valve
train components. Tappets serve to transmit the cam action to
the valve linkage. Valve timing is obtained by aligning timing
marks when installing cam gears.

lgnition spark is produced by the operation of a microproces-
sor-controlled electronic ignition module, ignition coil, and
spark plugs. Spark timing is determined by a trigger rotor,
magnetic sensing unit, and vacuum-operated electric switch,

The trigger rotor has two openings which time the cylinders.

Both spark plugs fire simultaneously each crankshaft revalu-
tion. The spark plug in the front cylinder will fire at the end of
that cylinder's compression stroke, igniting the airfuel mix-
ture in the frant cylinder. At the same instant, however, the
spark in the rear cylinder will fire ineffectually during the end
of that cylinder's exhaust stroke. During the next engine revo-
lution, the simultaneous firing of the spark plugs will occur
during the middle of the front cylinder's exhaust stroke and at
the end of the rear cylinder's compression stroke (igniting the
airffuel mixture in the rear cylinder).

XL Sport
The 12005 model has a single fire twin plug ignition. Each
head has two spark plugs which fire at the end of that cylin-

der's compression stroke. The other cylinder's spark plugs do
not fire.

The trigger rotor has six openings which time the cylinders,

Fuel

Gasoline/alcohol Blends

Harley-Davidson motorcycles were designed to obtain the
best performance and efficiency using unleaded gasoline (87
pump ectane or higher). Some fuel suppliers sell gasoling/
alcohol blends as a fuel. The type and amount of alcohol
added to the fuel is important,

& DO NOT USE GASOLINE CONTAINING METHAMOL.
Using gasoline/Methanol blends will result in starting and
driveability deterioration and damage to critical fuel
system components.

® (Gasolines containing METHYL TERTIARY BUTYL
ETHER (MTBE): Gasoling/MTBE blends are a mixture of
gasoline and as much as 15% MTBE. Gasoline/MTBE
blends can be used in your motorcycle.

& ETHANOL (Ethanol or grain alcohol) is a mixture of 105
ethanol and 90% unleaded gasocline. It is identified as
“gasohol,” “ethanol enhanced,' or “contains ethanol”
Gasoline/Ethanol blends can be used in your motorcycle,

Because of their generally higher volatility, these blends may
adversely affect the starting, driveability and fuel efficiency of
your motorcycle. If you experience these problems, Harley-
Davidson recommends you operate your motorcycle on
straight, unleaded gasoline.

Lubrication

The engine has a force-feed (pressure) type oiling system,
incorporating oil feed and return pumps in one pump body,
with one check valve on the oil feed side. The feed pump
forces oil to the engine, lubricating lower connecting rod bear-
ings, rocker arm bushings, valve stems, valve springs, push
rods, and tappets. Cylinder walls, pistons, piston pins, timing
gears and bushings, and main bearings are lubricated by oil
spray thrown off connecting rods and crankshaft, and by oil
draining from each rocker box through an internal drain pas-
sage in each cylinder and each tappet guide. A small amount
of oil is sprayed through an oil galley jet onto the rear intake
cam gear in the gearcase; oil is transferred to the teeth of all
the cam gears by way of the gear meshing action. The oil-
scavenging section of the pump returns oil to the tank from
the engine. See ENGINE LUBRICATION SYSTEM later in
this section for further information.

ADJUSTMENT/TESTING

General

When an engine needs repair, it is not always possible to
determine definitely beforehand whether repair is possible
with only cylinder heads, cylinders, and pistons disassem-
bled, or whether complete engine disassembly is required for
crankcase repair.

Most commanly, only cylinder head and cylinder repair is



needed (valves, rings, piston, etc.), and it is recommended
procedure to service these units first, allowing enging crank-
case to remain in frame.

Follow the procedure under STRIPPING MOTORCYCLE
FOR ENGINE REPAIR, to strip motorcycle for removal of cyl-
inder heads, cylinders, and pistons.

After disassembling "upper end” only, it may be found that
crankcase repair is necessary; this requires removal of
gngine crankcase from chassis outlined under STRIPPING
MOTORCYCLE FOR ENGIME REPAIR.

Acaution

If engine is removed from chassis, do not lay engine on
primary side. Laying engine on primary side will damage
the clutch cable end fitting.

Symptoms indicating a need for engine repair are often mis-
leading; but generally, if more than one symptom is present,
possible causes can be narrowed down 1o make at least a
partial diagnosis. An above-normal consumption of cil, for
example, could be caused by several mechanical faults. See
TROUBLESHOOTING, Section 1. However, when accompa-
nied by blue-gray exhaust smoke and low engine compres-
sion, it indicates the piston rings need replacing. Low
compression by itself, however, may indicate improperly
seated valves, in addition to or in liew of worn piston rings.

Piston slap is a condition where piston and/or cylinder are
worn out-of-round and are loose fitting, allowing the piston to
slap from front to rear of the cylinder as it moves up and
down.

Most frequently, valves, rings, pins, bushings, and bearings
need attention at about the same time. If the possible causes
can be narrowed down through the process of elimination to
indicate any one of the above components is worn, it is best
to give attention to all of the cylinder head and cylinder parts.

Compression Test Procedure

Combustion chamber leakage can result in unsatisfactory
engine performance. A compression test can help determing
the source of cylinder leakage. Use CYLINDER COMPRES-
SION GAUGE (Part Mo. HD-33223-1).

A proper compression test should be performed with the
engine at normal operating temperature when possible. Pro-
ceed as follows:

AcauTtion

After completing the compression test(s), make sure that
the throttle plate is in the closed position before starting
the engine. Starting engine with throttle open may result
in serious engine damage.

1. Disconnect spark plug wires. Clean around plug base,
and remove plugs.

2. Connect compression tester to front cylinder,

3. With carburetor throftle plates in wide open position,
crank engine continuously through 5-7 full compression
strokes.

4. Mote gauge readings at the end of the first and last com-
pression strokes. Record test results.

5. Connect compression tester to rear cylinder,
6. Repeat Steps 3 and 4 on rear cylinder.

7. Compression is normal if final readings are 120 psi
(8.4 kgN/cm?) or more and do not indicate more than a
10 psi (0.7 kgN/em?) variance between cylinders. See
diagnostic chart following.

8. Inject approximately 1/2 oz. (15 mi} of SAE 30 oil into
each cylinder and repeat the comprassion tests on bath
cylinders. Readings that are considerably higher during
the second test indicate worn piston rings.

Diagnosis Text Results

Ring trouble. Compression low on first stroke;
tends to build up on the following
strokes but does not reach normal;
improves considerably when oil is

added to cylinder.

Valve trouble. Compression low on first stroke:
does not build up much on follow-
ing strokes; does not improve con-

siderably with the addition of oil.

Head gasket leak. Same reaction as valve trouble.




Cylinder Leakage Test

The cylinder leakage test pinpoints engine problems including
leaking valves, worn, broken or stuck piston rings and blown
head gaskets. The cylinder leakage tester applies compressed
air to the cylinder at a controlled pressure and volume, and
measuras the percent of leakage from the cylinder.

Use a CYLINDER LEAKDOWN TESTER (Part No. HD-
35667 A) and follow the specific instructions supplied with the
tester.

The following are some general instructions that apply to
Harley-Davidson V-twin engines:

1. ARun engine until it reaches normal operating tempera-
ture.

2. Stop engine. Clean dirt from around spark plugs, and
remove spark plugs.

3. Remove air cleaner, and set carburetor throttle in wide
open position.

4. Remove timing inspection plug from crankcase.

5. The piston, in cylinder being tested, must be at top dead
center of compression stroke during test.

6. To keep engine from turning over when air pressure is
applied to cylinder, engage transmission in fifth gear and
lock the rear brake.

7. Following the manufacturer's instructions, perform a cyl-
inder leakage test on the front cylinder. Make a note of
the percent leakdown. Any cylinder with 12% leakdown,
or mare, requires further attention,

8. Listen for air leaks at carburetor intake. exhaust, head
gasket and timing inspection hole.

NOTE

If air is escaping through valves, check push rod length,

Air Leak Location Possible Causes

Carburetor intake. Intake valve leaking.

Exhaust pipe. Exhaust valve leaking.

Timing inspection hole. Piston rings leaking.
Worn or broken piston.

Worn cylinder.

Head gasket. Leaking gasket.

8. HRepeat procedure on rear cylinder,

dhcauTion

After completing the cylinder leakage test(s), make sure
that the throttle plate is in the closed position before
starting the engine. Starting engine with throttle open
may result in serious engine damage.

Diagnosing Smoking Engine or High Oil
Consumption

Perform Compression or Cylinder Leakdown Test as described
previously. If further testing is needed, remove suspect head(s)
and inspect the following:

& Valve guide seals.

® \alve guide-to-valve stem clearance.

® Gasket surface of both head and cylinder.
@ Oil return passages for clogging.
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STRIPPING MOTORCYCLE FOR ENGINE REPAIR

| Remove seat.

AAWARNING

To prevent accidental starter operation and possible per-
sonal injury, disconnect battery cables (negative first)
before doing any work on the engine, drive or electrical
system.

L J

Remove air cleaner assembly and backplate.

v

Disconnect spark plug wires. Remove: horn,
ignition coil, bracket, and throttle cable clip.

Drain gasoline. Remave fusl tank.

xIh302

Frame 5. Washer (4)
MNut plate 6. Bolt
Front cylinder 7. Lockwasher
8
9.

£ L K =

Top front engine Nut
mounting bracket Bolt (2)

Figure 3-2. Upper Front Engine Mount Bracket

Top center engine mounting bracket
Washer (2)

Screw (2)

Locknut, hex flange
V.O.ES.

Nut plate

Bolt (2)

Shim*

. Washer

0. Bolt

*Shim thickness
0.030 in. (0.76 mm)
0.060 in. (1.52 mm)
0.090 in. (2.29 mm)

xIh0301k

Figure 3-1. Top Center Engine Mount Bracket
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AAwaRNING

Gasoline is flammable and fumes are explosive. To avoid
possible personal injury, drain gasoline in well-ventilated
area away from fire, flame or spark hazard. Drain
gasoline into approved gasoline container only.

Free enrichener control-Disconnect V.O.E.S./
MAF hose at carburetor and V.O.E.S. wire from
ignition madula.

k4

\ Remove carburetor with intake manifold.

Remove exhaust system.

k4

[

Iil Drain primary chaincase/transmission lubricant.

h 4

See Figure 3-1. Remove top center engine
mounting bracket and shim(s).

A

See Figure 3-2. Remove top front engine
rmounting bracket.

NOTE

At this point, upper end can be worked on.
See CYLINDER HEAD.

Right
downtube

Right mounting plate
Left mounting plate
J-Clip

Flange nut (4)

Bolt (4)

Bolt (2)

i

#1hD303

NGB BN~

Washer (6)
Washer

downtube

Figure 3-3. Lower Front Engine Mount Brackets
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Remove rear brake master cylinder mounting Disconnect positive battery cable from battery.
bolts. Disconnect brake linkage from master Disconnect 18-gauge green wire from starter motor.
cylinder.
v v
Remove rear belt sprocket cover with brake Remove battery. Remove battery tray.
pedal and linkage.

1 ,,

Disconnect the regulatorrectifier from the alternator

Remove rear belt. stator at the plug beneath the regulator.

A J

Disconnect wire to oil pressure switch.
Disconnect battery grounding cable attached to rear
crankcase bolt,

L J

Disconnect neutral switch wire.
L 4

|r Detach clutch cable. Remove clutch handlever from
handlebar.

Unplug ignition timer plate wires from wiring
harness.

v

Drain engine oil. Remove oil feed, return, and vent
lines at oil tank.

wlh(304a

Y

See Figure 3-3. Remove hardware attaching lower
front engine mounting plates.

v

See Figure 3-4. Remove bolts (5, 6, and 7) attaching
rear of engine to frame.

k

1. Locknut Lift engine up off the mounting pad. Slip engine from
2. Battery cable right side while tipping top of engine slightly off
3. HNut center of chassis.
4. Washer (6)
5. Bolt
6. Bolt
7. Bolt(2)
B. Lockwasher (4)
- :‘;’:ﬂ’:““"‘“ AcauTion
Do not lay engine on primary side as damage to
Figure 3-4. Rear Engine Mount Fasteners clutch cable connection could result.
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INSTALLING THE ENGINE

Place engine in frame from right side of motorcycle.

Connect oil pressure switch wirg.

See Figure 3-4. Install four rear engine mounting
balts (5, 6, and 7), washers (4) and nuts (3 and 1).

¥

Attach clutch cable lever & bracket to handlebar.

Tighten fasteners to 25-30 ft-lbs (34-41 Nm) torque.

L 4

h

See Figure 3-3. Install lower front enging maunting
brackets with bolts (6) and washers (8). Secure
plates to lower front engine frame mounts with

bolts {5), washers (7) and nuts (4). Tighten engine
bolts to 25-30 ft-lbs {34-41 Nm) torgue. Tighten
frame bolts to 25-30 ft-lbs {34-41 Nm) torgue.

Install carburetor with intake manifold.

b

See Figure 3-2. Install upper front engine maounting
bracket; loosely attach hardware. Tighten engine
bolts to 25-30 ft-lbs (34-41 Nm) torque. Tighten
frame bolts to 30-35 ft lbs (41-47 Nm) torgue.

l

NOTE
Use air cleaner backplate as guide to align
carburetor manifold assembly.

l

Attach throttle and enrichener cables to carburetor.

h

k

See Figure 3-1. Install top center engine mounting
bracket; loosely attach hardware. Connect V.O.E.S./
MAP and ignition switch. Tighten engine balts to 25-

30 ft-lbs (34-41 Nm) torque. Tighten frame bolts to

30-35 ft-lbs (41-47 Nm) torque.

Slide enrichener control into slot of mounting
bracket. Tighten nut at backside of bracket.

h

Install rear belt.

See ENGINE LUBRICATION SYSTEM in this sec-
tion, and connect feed, return, and vent lines to oil
tarnk. Use new hose clamps.

¥

Install rear belt sprocket cover with brake pedal and
linkage.

Connect battery ground wire to crankcase bolt.

k4

k 4

Install right footrest and master cylinder assembly.
Connect brake linkage to master cylinder.

Connect battery positive cable and 18-gauge green
wire to starter motor,

h 4

h

Install exhaust system.

Plug regulator/rectifier into stator connection.
Aftach sensor to wire harness. Connect neutral
switch.

A4

Install fuel tank, fuel lines, horn {if applicable),
throttle cable clip,ignition coil, and bracket.




Install air cleaner assembly.

b

Connect spark plug cables.

Install battery tray and battery.

v

v

Connect battery cables, positive cable first.

Install new oil filter, engine oil, and primary chain-

case transmission lubricant.

h 4

Install seat.




CYLINDER HEAD

REMOVAL

Before removing the cylinder head assembly, strip motorcycle
as described in STRIPPING MOTORCYCLE FOR ENGINE
REPFAIR. The rocker arm covers and internal components
must be removed before removing cylinder heads.

1. See Figure 3-5. Remove four bolts (1) and fiber seals (2).
Discard fiber seals.

dhcauTion

All washers and fasteners used in the V2py,; engine are
hardened. Do not mix or replace hardened washers and
fasteners with unhardened parts. Do not reuse fiber
cover seals. Engine damage may result.

xlhrock

Bolt (4)

Fiber seal (4)

Umbrella Valve (2)
Upper rocker cover
Middle rocker cover
Gasket

Gasket

Gasket

Rocker arm shafts

10. Rocker arm

11. Rocker arm

12. Bolt and washer (2)

13. Bolt and washer (2)

14. Bolt and washer (2)

15. Bolt and washer (3)

16. Gasket

17. Gasket

18. Lower rocker arm cover
19. Rocker arm bushing (8)

Lo R i ol ol ol

Figure 3-5. Rocker Arm Cover
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2. Remove top (4) and middle (5) sections of rocker box.
Remowve gaskets (6. 7, 8) and discard.

3. FRotate crankshaft until both valves are closed on head
beaing repaired.

4. Remove two 5/16 in. rocker arm retaining bolts (12) at
push rod end.

5. Remove remaining fasteners and washers (13, 14, 15)
holding lower rocker arm cover to cylinder head.

6. Remove lower rocker cover (18).
NOTE

Remowve lower rocker boxes as an assembly; then disassem-
ble as required,

AcauTion

Mark rocker arm shafts for reassembly in their original
positions. Valve train components must be reinstalled in
their original positions during reassembly or increased
engine wear may result.

7. See Figure 3-86. Remove rocker arm shafts by tapping
them out using a hammer and a soft metal punch.

=0128x3a

1.

Retaining notch
2. Position of rocker arm retaining bolts

Front cylinder

Figure 3-6. Removing Rocker Arm Shafts

B. See Figure 3-5. Remove rocker arms {10, 11); mark
them for reassembly in their original locations.

AcauTion

Distortion to the head, cylinder, and crankcase studs
may result if head screws are not loosened (or tightened)
gradually in the sequence shown in Figure 3-7.

8. See Figure 3-7. Loosen each head screw 1/8-turn fol-
lowing the sequence shown.

3-14

Figure 3-7. Head Screw Loosening / Tightening
Sequence

. Continue loosening in 1/8-turn increments until screws

are loose. Remove screws and thick washers.

. See Figure 3-8. Remove cylinder head (18), head gas-

ket (4), and O-rings {14).

. See Figure 3-9. Remove socket screws (11), washers

(13}, and retainers (9). Remove push rod covers (7},
seals (8), O-rings (10), and push rods {12). Mark the
location and orientation (top and bottom) of each push
rod.



wincyihead

Head screw, long (2)
Head screw, short (2)
Arrow, piston direction
Head gasket
Inner valve spring (2)
Outer valve spring (2)
Valve keeper (4)
Upper collar (2}
Lower collar (2)
0. Valve (1)intake

(1) exhaust
11. Valve stem seal (2)
12. Stud (4)
13. Base gasket
14. O-ring (2)
15. Insert'Dowel (2)
16. Valve guide (2)
17. Valve seat (2)
18. Cylinder head

SO AR AN

19. Cylinder
20. Piston
Figure 3-8. Cylinder Head, Cylinder and Piston
13. R socket screw (5), washer (14) and plate (4). 4. Mark valve to ensure that it will be reassembled in the

Remove O-rings (3) from ends of pins (2). Grasp pins
(2} and pull from crankcase. Use a pliers if necessary.
Lift lifter out of crankcase bore.

14. Repeat Steps 1-13 for the other head,

DISASSEMBLY

1. See Figure 3-8. Compress valve springs (5 and 6) with
VALVE SPRING COMPRESSOR (Part No. HD-34736B)
{as shown in Figure 3-10).

2. See Figure 3-8. Remove keepers (7), upper collar (8)

and springs (5 and 6). Mark keepers for reassembly in
ariginal position.

3. Use a fine tooth file to remove any burrs on the valve

stem at the keeper groove.

same head.

5. Remove valve {10}, valve stem seal (11) and lower collar
(9).

6. Repeat Steps 1-5 for the other valve.

7. Disassemble the other head following Steps 1-6.

CLEANING, INSPECTION, AND
REPAIR

1. Bead blast or scrape carbon from head, top of cylinder
and valve ports. Be careful to avoid scratching or nicking
cylinder head and cylinder joint faces. Blow off loosened
carbon or dirt with compressed air.

2. Soak cylinder head in an aluminum-compatible cleaner/
solvent to loosen carbon deposits.
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b1 3453

1. Right 8. Seal (2)
crankcase half 9. Retainer (2)

2. Pin(2) 10. O-ring (2)

3. O-ring (2) 11. Screw (2)

4. Plate 12. Push red (2)

5. Screw 13. Washer (2)

6. Tappet(2) 14. Washer

7. Push rod cover (2) 15. Locating pin (2)

3. Wash all parts in non-flammable solvent, followed by a

thorough washing with hot, soapy water. Blow out oil
passages in head. Be sure they are free of sludge and
carbon particles. Remove loosened carbon from valve
head and stem using a wire wheel. Never use a file or
other hardenad tool which could scratch or nick valve.
Paolish valve stem with very fine emery cloth or steel
waal,

4. Check each rocker arm, at pad end and push rod end,

for uneven wear or pitting. Replace rocker arm if aither
condition exists.

5. See Figures 3-11 and 3-12. Measure rocker arm shaft

diameter at the positions where shaft fits in lower rocker
arm cover and where rocker arm bushings ride. Record
the measuraments.

Figure 3-9. Middle Valve Train Components
{Quantities per Engine Cylinder)

316

Figure 3-10. Compressing Valve Springs
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Figure 3-11. Measuring Rocker Arm Shaft Diameter
(Rocker Cover Position)

Figure 3-13. Measuring Rocker Arm Shaft Bore
Diameter in Lower Rocker Cover

27708

Figure 3-12. Measuring Rocker Arm Shaft Diameter
(Rocker Arm Bushing Position)

6. See Figures 3-13 and 3-14. Measure rocker arm shaft

bore diameter in lower rocker cover and rocker arm Figure 3-14. Measuring Rocker Arm Bushing
bushing inner diameter, Record the measuremeants, Inner Diameter

7. Check the clearances and measurements obtained in )
Steps 5 and 6 against the SERVICE WEAR LIMITS. 9. Assemble rocker arms and rocker arm shafts into lower
rocker cover.

8. Repair or replace parts exceeding the SERVICE WEAR
LIMITS. 10. Check end play of rocker arm with teeler gauge.
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11.

12

13.

14,

15.

16.

17.
18.

Replace rocker arm or lower cover or both if end play
exceeds 0.025 in. (0.63 mm).

Valve heads should have a seating surface width of
0.040-0.062 in. {1.02-1.57 mm)}, and should be free of pit
marks and burn spots. The color of carbon on exhaust
valves should be black or dark brown. White or light buff
carbon indicates excessive heat and burning.

Valve seats are also subject to wear, pitting, and burning.
They should be resurfaced whenever valves are refin-
ished.

Clean valve guides by lightly honing with VALVE GUIDE
HONE (Part No. HD-34723),

Scrub guides with VALVE GUIDE BRUSH (Part No. HD-
34751} and hot soapy water. Measure valve stem outer
diameter and valve guide inner diameter. Check mea-
surements against SERVICE WEAR LIMITS.

Inspect spark plug threads for damage. |If threads in
head are damaged, a special plug type insert can be
installed using a 12mm spark plug repair kit.

Inspect valve springs for broken or discolored coils.

See Figure 3-15. Check free length and compression
force of each spring. Compare with ENGINE SPECIFI-
CATIONS. If spring length is shorter than specification,
or it spring compression force is below specification,
replace spring.

26384

Gasket surface flat within
0.006 in. (0.15 mm)

B2 3x 3

19.

20.

Figure 3-15. Checking Spring Free Length

Examine push rods, particularly the ball ends. Replace
any rods that are bent, worn, discolored, or broken.

See Figure 3-16. Check head gasket surface on head for
flatness. Machine or replace any head which exceeds
SERVICE WEAR LIMIT of 0.006 in. (0.15 mm),
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Figure 3-16. Checking Gasket Surface

Rocker Arms and Bushings

1. See Figure 3-17. To replace worn bushings, press or
drive them from the rocker arm. If bushing is difficult to
remove, turn a 9/16-18 tap into bushing. From opposite
side of rocker arm, press out bushing and tap.

2. Press replacement bushing into rocker arm, flush with
arm end, and split portion of bushing towards top of arm.

3. Using remaining old bushing as a pilot, line ream new
bushing with Harley-Davidson ROCKER ARM BUSHING
REAMER (Part No. HD-94804-57).

4. Repeat for other end of rocker arm.

Replacing Valve Guides

Valve guide raplacement, if necessary, must be done before
valve seat is ground. It is the valve stem hole in valve guide
that determines seat grinding location. Valve stem-to-valve
guide clearances are listed in the following chart. I valve
stems and/or guides are worn beyond service wear limits,
install new parts.



Figure 3-17. Removing Rocker Arm Bushing

VALVE STEM CLEARANCES
AND SERVICE WEAR LIMITS

Service Wear

Valve Clearance Limit

Exhaust 0.0015-0.0033 in. 0.0040 in.

Intake 0.008-0.0026 in, 0.0035 in,

Te remove shoulderless guides, press or tap guides
toward combustion chamber using DRIVER HAMDLE
AND REMOVER (Part No. HD-34740).

Clean and measure valve guide bore in head.

Measure outer diameter of a new standard valve guide.
The guide diameter should be 0.0020-0.0033 in. (0.051-
0.084 mmy). larger than bore in head. If it is not, select
one of the following oversizes: +0.001 in., +0.002 in., or
+0.003 in. (+0.025, +0.05 +0.08 mm) (intake and
exhaust).

See Figure 3-1B8. Install shoulderless guides using
VALVE GUIDE INSTALLATION TOOL (Part Ne. HD-
34731) and DRIVER HAMNDLE (Part Mo, HD-34740),
Press or drive guide until the tool touches the machined
surface surrounding the guide. At this point, the correct
guide height has been reached.

Ream guides to final size or within 0.0010 in. (0.025 mm)
of final size using VALVE GUIDE REAMER- Part No. HD-
39932 (Steel) or Part No. HD-39932-CAR (Carbide), Use
REAMER LUBRICANT (Part Mo. HD-39964) or liberal
amounts of suitable cutting oil to prevent reamer chatter,
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Driver Handle

(Part No. HD-34740) A

N

Cylinder Head Stand
(Part No. HD-39782)

Figure 3-18. Installing Shoulderless Valve Guide

6. See Figure 3-19. Apply the proper surface finish to the
valve guide bores using the VALVE GUIDE HOME (Part
MNo. HD-34723). Lubricate hone with honing oil. Driving
hone with an electric drill, work for a crosshatch pattern
with an angle of approximately 60°.

NOTE
The hone is not intended for the removal of material.

7. Thoroughly clean valve guide bores using VALVE GUIDE
BRUSH (Part No. HD-34751) and hot soapy water.

=7

Valve Guid rush
(Part No. HD-34751)

Cylinder Head Holding
Fixture (Part No. HD-39786)

Figure 3-19. Honing Valve Guides



Grinding Valve Faces and Seats

After installing valve guides, valve seats must be refaced to
make them concentric with guides.

Valve face angle is 45" for both intake and exhaust valves. If
a valve refacing grinder is used, it must be adjusted exactly to
this angle. It is important to remove no more metal than is
necessary to clean up and true valve face. Install a new valve
if grinding leaves the valve edge (the margin) with a width of
less than 1/32 in. (0.8 mm). A valve with too thin a margin
does not seat normally, burns easily, may cause pre-ignition
and can also lead to valve cracking. Valves that do not clean
up gquickly are probably warped or too deeply pitted to be
reused. Replace the valve if end of valve stem shows uneven
wear. After valves have been ground, handle with care to
prevent damage to the ground faces.

The valve seats may be refinished with cutters or grinders.
Cut seats to a 46" angle or grind seats to a 45° angle. Valve
seat tools and fixtures are available commercially. Seat each
valve in the same position from which it was removed.

See Figure 3-20. Correct 3-angle valve seat angles are
shown. Use NEWAY VALVE SEAT CUTTERS; which are part
of NEWAY VALVE SEAT CUTTER SET, (Part Mo. HD-35758)
to cut the seats. Always grind valves before cutting seats,

xlhins3
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5. After cutting either or both 31" or 60° angles to position
seat, final cut 46" (or grind 45°) seat angle to obtain
proper 0.040-0.062 in. (1.02-1.57 mm) width,

6. Recheck valve seat width and location with lapping com-
pound as described in Step 2.

7. To achieve a smooth even finish, place a piece of 280 grit
emery paper under the cutter head and rotate cutter.

8. See Figure 3-21. Wipe valve seats and valve faces
clean. Measure valve stem protrusion. If valve stem
protrudes more than 2.034 in. (51.66 mm), valve seat or
cylinder head must be replaced. If valve stem protrusion
is within the acceptable range, valves and seats are
ready for lapping.

AcauTion

Do not grind valve to shorten. Grinding will remove the
case hardening and expose the stem's mild steel core
resulting in rapid end wear.

Figure 3-20. Valve Seat Angles

1. Using the #622 cutter, cut 48" (or grind 457) valve seat
angle first. Use cutting oil to avoid chatter marks. Cut or
grind anly enough to clean up the seat.

2. Apply a small amount of lapping compound to the valve
face. Rolate valve against seat using VALVE LAPPING
TOOL (Part No. HD-96550-36A).

3. See Figure 3-20. Check the contact pattern on valve
face. It should be 0.040-0.062 in. (1.02-1.57 mm) wide,
and its center should be positioned 2/3 of the way toward
the outside edge of face.

4. If valve seat pattern is too close to the stem side of valve
face, use the #205 cutter to cut the B0° angle to raise the
seat. If pattern is too close to the edge of valve face, use
cutter #822 to cut a 317 angle to lower the seat.
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Figure 3-21. Measuring Valve Stem Protrusion

Replacing Valve Seats

Replacing a valve seat is a complex operation requiring spe-
cial equipment. If the seat is loose or is not fully seated in the
head, then seat movement will prevent the proper transfar of
heat from the valve. The seat surface must be flush with {or
below) the head surface. See SPECIFICATIONS for valve
seat-to-cylinder head fit.

To remove the old seat. lay a bead of weld material around
the inside diameter of the seat. This will shrink the seat out-
side diameter and provide a surface for driving the seat out
the port side,



Lapping Valve Faces and Seats
(Figure 3-22)

NOTE

If valve faces and seats have been smoothly and accurately
refaced, very little lapping will be required to complete the
seating operation.

1. Apply a light coat of fine lapping compound to valve face.
Insert valve in guide. Position one rubber cup end of
VALVE LAPPING TOOL (Part Mo. HD-86550-36A) onto
head of valve. Holding lapping tool as shown, apply only
very light pressure against valve head, and rotate lap-
ping tool and valve alternately clockwise and counter-
clockwise a few times.

Valve lapping tool

Figure 3-22, Lapping Valves

2. Lift valve and rotate it about 1/3 of a turn clockwise.
Repeat lapping procedure in Step 1.

3. Repeat Step 2. Then, remove valve.

4. Wash valve face and seat; dry with a new, clean cloth or
towel.

5. Ifinspection shows an unbroken lapped finish of uniform
width around both valve and seat, valve is well seated. If
lapped finish is not complete, further lapping (or grinding
and lapping) is necessary.

ASSEMBLY

AcauTion
Make sure all lapping compound is removed from cylin-
der head and valves after lapping is completed. If lap-
ping compound contaminates any internal engine
components or engine oil, excessive engine wear and
damage may result.

1. Wash cylinder head and valves in warm, soapy water to
remaove all lapping compound.

2. Scrub valve guide bores with VALVE GUIDE BRUSH
(Part Mo. HD-34751) and hot, soapy water.

3. Blow dry with compressed air.

4. Apply a liberal amount of engine oil to the valve stem.

See Figure 3-23. Insert valve into guide and install lower
collar (4).
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Figure 3-23. Valve Seal Installation

See Figure 3-24. Place a protective sleeve over the
valve stem keeper groove. Coat the sleeve with oil and
place a new seal over the valve stem.

dhcauTion

Always use a protective sleeve on the valve stem
keeper groove when installing valve stem seal. If the
seal is installed without using the protective sleeve,
the seal will be damaged.

Do not remove valve after seal is installed. Other-
wise, sharp edges on keeper groove will damage
seal.

See Figure 3-23. Tap the seal onto the guide using the
VALVE SEAL INSTALLATION TOOL (Part No. HD-
34643A) and DRIVER HAMDLE (Part Mo. HD-34740),
The =eal is complately installed when the tool touches
the lower collar (4).

See Figure 3-8. Install valve springs (5 and 8) and upper
collar (8).

Compress springs with VALVE SPRING COMPRESSOR
{Part No. HD-34736B).
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Figure 3-24. Valve Guide Seal Protector Sleeve
10. Insert keepers (7) into upper collar (8), making sure they

engage groove in valve stem, The keeper gaps should be
equal.

11. Release and remove VALVE SPRING COMPRESSOR.

12. Repeat Steps 4 - 11 for the remaining valve(s).

INSTALLATION

If only cylinder head work was needed, reinstall cylinder head
following these instructions. If further repair is required, see
CYLINDER AND PISTON,

1. See Figure 3-8. Coat mating surfaces of cylinder studs
{12} and head screws (1 and 2} with parts cleaning solu-
tion,

2. Scrape old oil and any carbon deposits from threads by
using a back-and-forth metion, threading each head
screw onto its mating cylinder stud.

3. Remove head screws from studs. Wipe or blow dry
thread surfaces.

4. Apply oil to stud threads and to the underside of the head
screw shoulder,

AcauTion

Only oil film must remain on the head screw surfaces.
Too much oil will pool in the head screw sleeve prevent-
ing full thread engagement.
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5.  Blow or wipa off excess oil from head screws.

8. Thoroughly clean and dry the gasket surfaces of cylinder
{19) and cylinder head {18).

7. Install a new C-ring (14} on each dowel (15).

AcauTion

O-rings (14) help to properly position the head gasket (4).
O-rings must be installed before the head gasket.

8. Install a new head gasket (4) to cylinder.

8. Carefully lower cylinder head over studs and position on
dowels. Use great care so as not to disturb head gasket.

10. Install head screws (1 and 2) finger tight.

AcauTion
The procedure for tightening the head screws is critical
to proper distribution of pressure over gasket area. It pre-
vents gasket leaks, stud failure, and head and cylinder
distortion.

11. See Figure 3-7. For each cylinder head, start with screw
numbered one, as shown. In increasing numerical
sequence (i.e.—1, 2, 3, 4), tighten head screws in the fal-

lowing stepes:

FIRST STEP: Tighten each screw to 7-9 fi-lbs
{9-12 Nm) torgue.

SECOND STEP: Tighten each screw to 12-14 fi-lbs
{16-19 Nm) torgue.

THIRD STEP: Loosen all screws

FORTH STEF: Tighten each screw to 7-8 ft-lbs
(9-12 Nm) torque.

FIFTH STEP: Tighten each screw to 12-14 fi-lbs
{16-19 Nm) torque.

SIXTH STEP: SeefFigure 3-25. Mark cylinder head
and head screw shoulder with a line as
shown {View A). Tighten each screw a
quarter turn {907} (View B).

BOC3REx
View View
A B

Figure 3-25. Tightening Head Screws

12. See Figure 3-9. Rotate engine so that both tappets (8],
from the cylinder being serviced, will be installed on the
base circle {lowest position) of the cam.



13.

14,

15,

16.

17.

18.

Apply a liberal amount of engine oil to tappet assembly
(especially roller needles), to ensure smaooth initial oper-

ation.

Insert tappet () into bora in crankcase (1). Rotate tappet
so that flats at upper end of tappet face the frent and rear
of the engine. If the tappet is installed incorrectly, pins (2)
cannot be inserted. ;

Insert pins (2) in the holes in crankcase. Place new O-
rings (3) over ends of pins. Install plate (4) using screw
{5) with washer (14). Tighten screw (5) to 80-110 in-lbs.
{9.0-12.4 Nm).

Slide new seal (8), and place retainer (9), over top of
push rod cover (7). Position new O-ring (10} at top of
push rod cover. Hold cover at an angle and insert top
through hole in cylinder head. Push up on cover while
aligning bottom of cover with tappet bore in crankcase.
Lower retainer (9) with seal (B) onto crankcase, aligning
locating pin (15) with hole in retainer.

Insert screw (11) with washer (13) through hole in
retainer (2), and thread into tapped hole in crankcase.
Tighten screw (11) to 15-18 ft-lbs (20-24 Nm) torque.

Identify push rod color coding and length, and respective
push rod positions in engine (see Push Rod Selection
Table below). Place intake and exhaust push rods (12)
anto seat at top of tappet ().

Push Rod Selection Table

Color Code,
Part Number,
Length

Position

3 Band - Pink,
17904-89,
10.800 in.

Exhaust (Front & Rear)

1 Band - Brown,
17897-B9,
10.746 in.

Intake (Front & Rear)

18.

See Figure 3-5. Install new gaskets (16 and 17), with the
bead facing up. Place lower rocker box assembly (with
rocker arms and shafts) into position. Place push rods in
rocker arm sockets.

Acaution

Do not turn engine over until both push rods can be
turned with fingers. Otherwise, damage to push rods or
rocker arms may result.

20.

21.

22,

Install bolts (12), (13}, (14), and (15). Slowly snug all fas-
teners in small increments {one turn at a time). Use a
cross pattern on the four large bolts that fasten the lower
rocker box to head. This will bleed the lifters. Tighten
baolts (14) to 90-120 in-IBg(10.2-13.6 Nm) tm"que: Tighten
bolts (15) to 10-13 ft-lbs' (14-18 Nm) torgue. Tighten bolts
(12} and (13) to 15-18 ft-lbs (20-24 Nm) torque.

Place new gasket (7), middle rocker cover (5), (with
breather valve on intake side) new gasket (6) and upper
rocker cover (4) on lower rocker box. Install bolts (1) with
new fiber seals (2). Tighten bolts (1) to 10-13 ft-lbs {14-
18 Nm) torque.

Repeat above procedures for other cylinder,
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CYLINDER AND PISTON

REMOVAL/DISASSEMBLY T

(Figure 3-26) =
'~'3_ i .

1. Strip motorcycle as described under STRIPPING 6

MOTORCYCLE FOR ENGINE REFAIR in this section.

E A

2. Remove cylinder head as described under CYLINDER
HEAD, REMOVAL in this saction.

3. Clean crankcase around base of cylinder to prevent dirt
and debris from entering crankcase while remaving cyl-
inder.

4. Turn engine over until one piston (3) is at bottom of its
stroke.

5. Carefully raise cylinder (1) just enough to permit placing
clean towel under piston to prevent any foreign matter
from falling into crankcase.

NOTE

If cylinder does not come loose, tap lightly with rawhide ham-
mer. Never try ta pry cylinder up.

6. Carefully lift cylinder (1) over piston (3) and studs (4). Do
not allow piston {3) to fall against cylinder studs. Discard
cylinder base gasket (5).

AcauTion

1. Cylinder Ring set

6.
2. Dowel (2) 7. Retaining ring (2)
and O-ring (2) 8. Piston pin

3. Piston 9. Piston pin bushing
padhihls ol 4. Stud (4) 10. Connecting rod
5. Gasket

With cylinder removed, be careful not to bend the studs.
The slightest bend could cause a stress riser and could

7. Install a 6-in. (150 mm) length of 1/2-in. (12.7 mm) 1.0,

plastic or rubber hose over each stud. This will protect Figure 3-26. Cylinder and Piston
the studs and the pistons.
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AWARNING

The next step covers removing the piston pin retaining
rings. These rings are highly compressed in the ring
groove and may “fly out” with considerable force when
pried out of the groove, possibly resulting in personal
injury. Safety glasses or goggles must be worn while
removing or installing retaining rings.

8. Insert an awl in the recessed area below the piston pin
bore, and pry out the piston pin retaining rings. To pre-
vent the ring from flying out, place your thumb over the
retaining ring.

Acaution

The piston pin retaining rings must not be reused.
Removal may weaken retaining rings and they may break
or dislodge. Either occurrence will damage engine.

NOTE

Since the piston pin is a loose fit in the piston, the pin will eas-
ily slide out. The pins have tapered ends fo help seat the
round retaining rings. See Figure 3-27. 1200cc piston pins
are stamped with a V-groove at ong end.

O Tl

Figure 3-27. Piston Pin and Piston Identification

9. Mark each pin boss with either an “For an “R” to indicate
front or rear cylinder, respectively. See Figure 3-27. The
arrow at the top of 883cc and 1200cc pistons must
always point toward the front of the engine.

dhcauTion

Handle the piston with extreme care. The alloy used in
these pistons is very hard. Any scratches, gouges or
other marks in the piston could score the cylinder during
engine operation.

10. Spread piston rings (6) outward until they clear grooves
in piston {3) and lift off.

CLEANING, INSPECTION, AND
REPAIR

1. Soak cylinder and piston in an aluminum-compatible
cleaner/solvent until deposits are soft, then clean with a
brush. Blow off loosenad carbon and dirt particles and
wash in salvent.

2. Clean cil passage in cylinder with compressed air.

3. Clean piston ring grooves with a piece of compression
ring ground to a chisel shape.

4, Examine piston pin to see that it is not pitted or scored.

5. Check piston pin bushing to see that it is not loose in
connecting rod, grooved, pitted or scored. A piston pin
properly fitted to upper connecting rod bushing has a
0.00125 to 0.00175 in. (0.0317-0.0444 mm) clearance in
bushing. If piston pin-to-bushing clearance exceeds
0.00200 in. (0.0508 mmy), replace worn parts. See CON-
NMECTING ROD BUSHINGS.

6. Clean piston pin retaining ring grooves.

7. Examine piston and cylinder for cracks, bumt spots,
grooves and gouges.

8. Check cannecting rod for up and down play in lower
bearings. When up and down play is detected, lower
bearing should be refitted. This requires removing and
disassembling engine crankcase,
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Checking Gasket Surface (Figure 3-28)

AcauTion
If either cylinder gasket surface does not meet flatness
specifications, replace cylinder and piston.

1. Check that cylinder top (head) gasket surface is flat
within 0.006 in. (0.15 mm). Lay a straight edge across
the surface, then try fo insert a feeler gauge between the
straightedge and the gasket surface,

2. Check that the cylinder base gasket surface is flat within
0.008 in. (0.20 mm). Lay a straightedge across the sur-
face, then try to insert a feeler gauge between the
straightedge and the gasket surface.

27dta

Figure 3-28. Checking Gasket Surfaces

Measuring Cylinder Bore (Figure 3-29)

1. Remove any burrs from the cylinder gasket surfaces.

2. Install a head and base gasket, and CYLINDER
TORQUE PLATES (Part Mo. HD-33445) and TORQUE
FLATE BOLTS (Part No. HD-33446-86). Tighten the
bolts using the same method used when installing the
cylinder head screws. See INSTALLATION, CYLINDER
HEAD earlier in this Saction.

NOTE

Torque plates, properly tightened and installed with gaskets,
simulale engine operating conditions. Measurements will vary
as much as 0.001 in. (0.025 mm) without torque plates.

3. Take cylinder bore measurement in ring path, starting
about 1/2 in. (13 mm) from top of cylinder, measuring
from front to rear, and then side to side. Record read-
Ings.

4. Repeat measurement at center, and then at bottom of
ring path. Record readings. This process will determine if
cylinder is out-of-round (or "egged™) and will also show
any cylinder taper or bulge. See cylinder bore service

3-26

Figure 3-28. Measuring Cylinder Bore

wear limits chart. If cylinder is not scuffed or scored and
is within service limit, see Fitting Cylinder to Piston,

Cylinder Bore Service Wear Limits

Bore Sizes 883cc 1200cc
Standard Bore 3.0035in. 3.5008 in.
76.289 mm 88.920 mm
0.005 O.5. bare 3.0078 in. 3.5050 in.
013 mm 76.398 mm 89.027 mm
0.010 O.5. bore 3.0128 in. 3.5100 in.
0.25 mm 76.525 mm 89.154 mm
0.020 Q.5 bore 3.0228 in. 3.5200 in.
0.51 mm 76.779 mm 89.408 mm
0.030 O.5. bore 3.0328 in. 3.5300in.
0.76 mm F7.033 mm 89.662 mm
0.040 O.5. bore 3.0428 in.
1.02 mm 77.287 mm
NOTE

If piston clearance exceeds service limit, cylinders should be
rebored and‘or honed fo next standard oversize, and refitted
with the corresponding piston and rings. Do not fit piston
tighter tharn 0.0007 in. (0.018 mm) See SPECIFICATIONS,



Measuring Piston

Because of their complex shape, the pistons cannot be accu-
rately measured with standard measuring instruments.

The pistons have the typical elliptical shape when viewed
from the top. However, they also are barrel-shaped when
viewed from the side. This barrel shape is not symmetrical.

Any damage to the piston will change its shape, which wil
lead to problems.

Fitting Cylinder to Piston

Since pistons cannot be accurately measured with standard
measuring instruments, the bore sizes, given in Step 2 under
Baoring and Honing Cylinder, must be observed. Example: A
0.005 in. {0.13 mm) oversize piston will have the proper clear-
ance with a bore size of 3.0048 in. + 0.0002 in. (¥6.322 mm *
0.005 mm) for the 883cc engine.

Boring and Honing Cylinder

1. The cylinder must be bored with gaskets and torgue
plates attached. Bore the cylinder to 0.003 in. (0.08 mm}
under the desired finished size.

2. Hone the cylinder to its finished size using a 280 grit rigid
hone followed by a 240 grit flexible ball hene. Honing
must be done with the torque plates attached. All honing
must be done from the bottom (crankcase) end of the cyl-
inder. Work for a 60° crosshatch pattern.

Final cylinder bore sizes, after honing are as follows:

Bore Sizes 883cc 1200cc
Standard baore* 3.0005 in. 3.4978 in.
76.213 mm B58.844 mm
0.005 O.5. bore 3.0048 in. 3.502 in.
76.323 mm BB.95 mm
0.010 O.5. bore 3.0098 in. 3.507 in.
76.449 mm 89.08 mm
0.020 O.5. bore 3.0198 in. 3.517 in.
76.703 mm 89.33 mm
0.030 O.5. bore 3.0298 in. 3.527 in
76.957 mm B9.59 mm
0.040 0.5, bore 3.0398 in.
77211 mm

*All bore sizes + 0.0002 in,

When cylinder requires oversize reboring fo beyond 0.040 in.
(1.02 mm) on 883cc engines, or 0.30 in. (7.6 mmj on 1200cc
engines, the oversize limit has been exceeded and cylinder
must be replaced.

NOTE

The same piston may be used if cylinder bore was not
changed, unless it is scuffed or grooved. However, replace

rings and hone the cylinder walls with a No. 240 grit Rexible
hone to facilitate ring seating.
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Figure 3-30. Piston Rings

Fitting Piston Rings
NOTE

Ring sets and pistons, 0.040 in. (1.02 mm)} oversize, are not
available on 1200cc engines.

See Figure 3-30. Piston rings are of two types: compression
and oil contral. The two compression rings are positioned in
the two upper piston ring grooves. The dot on the second
compression ring must face upward. Ring sets are available
to fit standard and oversize pistons.

Piston ring sets must be properly fitted to piston and cylinder:

1. See Figure 3-31. Place piston in cylinder about 1/2 in.
{13 mm} from top. Set ring to be checked sguarely
against piston as shown. Check end gap with thickness
gauge. See SPECIFICATIONS for tolerance.

NOTE

See SERVICE WEAR LIMITS for end gap dimensions. Do not
file rings to obtain proper gap.

2. See Figure 3-32. Apply engine oil to piston grooves. Use
a piston ring expander tool to slip compression rings over
piston into their respective grooves. Be extremely careful
not to over expand, twist rings, or damage piston surface
when installing rings.

NOTE
Install second ring with dot towards top.
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Figure 3-33. Ring End Gap Position

Figure 3-31. Measuring Ring End Gap

27844
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Figure 3-32. Installing Piston Rings

See Figure 3-33. Install rings so end gaps of adjacent rings
are a minimum of 90" apart. Ring gaps are not to be within
10" of the thrust face centerline.

3. See Figure 3-34. Check for proper side clearance with
thickness gauge, as shown. See SPECIFICATIONS for
tolerance.

NOTE

If the ring grooves are clean, and the side play is still not cor-
rect, replace the rings, the piston, or both.
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Figure 3-34. Measuring Ring Clearance in Groove
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Figure 3-35. Piston Pin Bushing Tool Assembly for Bushing Removal

Connecting Rod Bushing

REMOVAL/INSTALLATION

When connecting rod bushing is worn to excessive pin clear-
ance [0.002 in. or more) (0.05 mmy} it must be replaced.

1. See Figure 3-36. Install plastic hoses over studs.

2. Secure connecting rod with ROD CLAMPING FIXTURE
{Part Mo. HD-95952-33A).

NOTE

If CONNECTING ROD CLAMPING TOOL holes are too
smail, enlarge the holes in the tool,

3. See Figure 3-35. Attach PISTON PIN BUSHING TOOL
{Part No. HD-85984-32C) to the connecting rod (receiver
cup on one side of the rod and the driver an the opposite
side) as shown.

4. Use two box wrenches and push the worn bushing from
the connecting rod.

5. Remove the piston pin bushing tool from the connecting
rod.

6. Remove the bushing from the receiver cup.

7. See Figure 3-36. Attach the PISTON PIN BUSHING
TOOL (Part No. HD-95984-32C) to the connecting rod;
place the new bushing between the connecting rod and
the driver.

NOTE

The driver must be attached facing the opposite direction as it
was for removal of the bushing.

8 Clean up and size bushing to 0.0010-0.0005 in.
(0.025-0.013 mm) undersize using REAMER (Part No.
HD-94800-26A).

Sizing bushing with less than 0.00125 in. (0.0317 mm)
clearance can result in a bushing loosening andfor
seized pin in rod.

Piston Pin Bushing Tool
(Part No. HD-95984-32C)

: G
" Rod Clamping Fixture
~ (Part No. HD-95952-33A)

SR

Figure 3-36. Installing Mew Piston Pin Bushing
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8. Hone bushing to final size using CONNECTING ROD
BUSHING HOME (Part Mo. HD-35102). Use a liberal
armount of honing oil to prevent damage to hone or bush-
ing. Use care to prevent foreign material from falling into
the crankcase.

REPAIR

AcauTion

Replace bent rods. Do not attempt to straighten.
Straightening rods by bending will damage the bearing
on the crank pin and the piston pin bushing.

ASSEMBLY/INSTALLATION

1. Install the piston assembly over connecting rod.
NOTE

New 1200cc and 883cc pistons must be installed with the
arrow;, at the top of the piston, pointing towards the front of the
angine,

2. Install piston pin.

3. See Figure 3-37. Install new piston pin retaining rings
with the PISTON PIN RETAINING RING INSTALLER
[Part No. HD-34623A). Make sure the ring groove is
clean and that the ring is fully seated in the groove with
the gap away from the slot at the bottom.

Figure 3-37. Installing Piston Retaining Rings

AcauTion

Always use new retaining ring. Make sure retaining ring
groove is clean and that ring seats firmly in groove. If it
does not, discard the ring. Never install a used retaining
ring or a new one if 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 repair.
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See Figure 3-33. Make sure the piston ring end gaps are
properly positionad as shown,

Lubricate cylinder wall, piston, pin and rod bushing with
engine oil.

Figure 3-38. Installing Cylinder Over Piston

Turn engine until piston is at top dead center.

See Figure 3-38. Compress the piston rings using PIS-
TON RING COMPRESSOR (Part No. HD-26333-51B).

Remove cylinder stud sleeves. Install a new cylinder
base gasket. Make sure the piston does not bump the
studs or crankcase.

Install the cylinder over the piston as shown.
Remove the piston ring compressor,

. Assemble and install cylinder head. See CYLINDER

HEAD, ASSEMBLY/INSTALLATION in this section.

Install assembled engine to motorcycle. See INSTALL-
ING THE ENGINE in this section.



ENGINE LUBRICATION SYSTEM

CHECKING AND ADDING OIL

Check engine oil level in oll tank at least once every 500
miles (800 km). Check level more frequently if engine uses
more oil than normal or if vehicle is operated under harsh
conditions. Oil tank capacity is three quarts (U.5.) (2.8 liters).
Check table in ENGINE LUBRICATIOM SYSTEM, CHANG-
ING OIL AND FILTER for recommended engine oil viscosity.

1. Run engine until engine oil is at normal operating tem-
peratura, Turn engine off,

2. Hoeld motorcycle upright so that it is not leaning on jiffy
stand. Remove filler cap from ail tank on right side of
vehicle, Wipe attached dipstick clean.

3. Install filler cap onto cil tank. Make sure cap is fully
seated on tank,

4. See Figure 3-39. Remove filler cap and check warm oil
level on dipstick, Dipstick has two marks. If oil level in
tank is at or below lower mark, add one guart (0.248 liter)
of Harley-Davidsan oil 1o tank.

5. Repeat Steps 2-4 to verify correct enging oil level in oil
tank. Do not fill oil tank to the level above upper mark on
dipstick.

w0338

Upper mark (full)
\\”"« Lower mark (add oil)

Figure 3-39. Oil Tank Filler Cap/Dipstick

CHANGING OIL AND FILTER

General

After a new engine has run its first 500 miles (800 km), and at
5000 mile (8000 km) intervals or annually thereafter, com-
pletely drain oil tank of used oil. Refill with fresh oil. If vehicle
is driven extremely hard, used in competition, or driven on
dusty roads, change engine oil at shorter intervals. Always
change oil filter when changing engine oil. Proceed as fol-
lows:

Removal

1. HRumn engine until engine oil has reached normal operat-
ing temperature.

2. Place a suitable container under the engine crankcase.

The container must be able to hold approximately three
LS. quarts (2.8 liters).

3. Locate the oil tank drain hose (see Figure 3-40). The

drain hose is secured to a lug on the rear muffler mount.

4, Remove the Corbin clamp, pull the drain hose from the

lug and insert the free end into the container. Complately
drain engine ail from oil tank. It is not necessary to drain
gnginge crankcase.

Figure 3-40. Oil Tank Drain Hose

NOTE
Qi will flow more quickly if the filler cap/dipstick is removed
from the oil tank.
5 Move drain pan beneath front of engine crankcase.

6. Turn oil filter counterclockwise to remove from filter
maount (see Figure 3-41). Discard oil filter.
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Oil filter

mount

Figure 3-41. Oil Filter

Installation

1. Pour about 4 fluid ounces (U.S.) {120 ml) of fresh, clean
engine oil into new oil filter. Allow time for oil to soak into
filter element.

NOTE

Fartially fill oil filter before inslallation to minimize the time
required for buildup of oil pressure when engine is first
started.

2. Wipa filter gasket contact surface of ail filter mount with a
clean cloth. Coat filter gasket with clean engine oil.

3. Install cil fitter. Hand tighten filter 1/2 to 3/4-turn after
gasket contacts filter mount surface.

4. See Figure 3-40. Use Corbin clamp to secure oil tank
drain hase to lug on muffler mount.

5. Install 3 quarts (U.3.) (2.8 liters) to engine oil tank minus
the 4 fl, oz, (120 ml) added in step 1. Always use the
proper grade of oil for the lowest expected air tempera-
ture before the next regularly scheduled oil change.

Acaution

Remove Corbin clamp and drain hose from rear muffler
mount lug. Allow a small amount of oil to flow from hose
before reconnection. This action removes air from the
drain hose and prevents the possibility of oil pump cavi-
tation.
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Recommended Engine Qil Viscosity

Cold
Harley- Harley- Lowest Weather
Davidson Viscosity Davidson Ambient Starts
Type Rating Temperature Below
S0°F {10°C)
HD SAE HD 240 Balow 407 Excall
Multigrade 10W40 (4G Neallen
HD SAE N o Absove £0°
Multigrade 20W50 {4°C) fand
HD Regular Abve GO
SAE 50 HD 240
Heawy (16°C) Foar
HD Extra Above 80"
‘ SAE 60 HD 240 - Foar
Heawy [27°C)

6. Install filler cap onto oil tank. Make sure cap is fully
seated.

7. Start engine. Verify that oil pressure signal light turns off
when engine speed is 1000 rpm or above.

8. Check for oil leaks at oil filter and oil tank drain hose.
Turn engine off.

WINTER LUBRICATION

Mormal fuel combustion in a gascline engine produces water
vapor and carbon dioxide along with other gases and particu-
lates. When first starting and warming an engine, some of the
water vapor that gets into the engine crankcase condenses 1o
farm liquid water. If the engine is driven long enough 1o thor-
oughly warm the crankcase, most of this liguid water is again
vaporized and exhausted through the crankcase breather
system.

A moderately driven vehicle making short runs may not be
able to vacate water vapors allowing liquid water to accumu-
lates in the oil tank. This is especially true if the vehicle is
operated in cold weather. In freezing weather, an accumula-
tion of water in the engine oil may become slush or ice, which
can block cil lines and lead to severe engine damage. Water
remaining in the engine oil for long pericds of time can form
an acidic sludge that is corrosive to metal engine parts and
causes accelerated wear of moving components,

In winter the oil change interval should be shorter than nar-
mal. The colder the weather, the shorter the recommended
oil change interval. A vehicle used only for short runs in cold
weather must have the engine oil drained frequently.



OIL HOSE ROUTING

The feed, vent and return ports are located on the bottom of
the oil tank to reduce under seat congestion (see Figures 3-
42). A short hose routes the cil from the feed port at the lower
front cormer (inboard side) to a pipe elbow. The elbow
ensures that the hose does not become crimpad or kinked,
thereby depriving the engine of oil during operation {oil star-
vation). The elbow routes the oil flow straight down to a pipe
tee. The short hose (oil drain) from the pipe tee goes to the

rear muffler mount lug where it is held in place by a worm
drive clamp. From the other port of the pipe tee the oil flow
crosses to the right side of the vehicle where the hose runs
forward to the oil pump inlet. From the feed section of the oil
pump, another feed hose directs the flow up to the oil filter
mount (see page 3-35 for further description). Eventually, oil
drains to the sump where it collects in the scavenge section
of the cil pump. The return hose, which is tie-wrapped to the
feed hose, routes the oil back to the tank where the cycle is
repeated.

=021 aks

Feed
Vent

Return

Qil pump -"'"'/'

1. Pipe elbow
2. Qil feed/drain hose
3. Pipetlee

4. Qil drain hose
5. Rear muffler mount
6. Worm drive clamp
7. 0Qil feed hose

(to oil pump inlet)

Qil filter

Figure 3-42. Engine Qil Tank, Qil Filter and Hose Routing Locations
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OIL TANK

Removal and Disassembly

1. Remove seat. See SEAT, REMOVAL in Section 2.

AWARNING

If the positive cable should contact ground with the nega-
tive cable installed, the resulting sparks may cause a bat-
tery explosion resulting in personal injury andior
property damage.

2. Disconnect battery cables, negative cable first. See BAT-
TERY, DISCONMECTION AND REMOVAL in Section 7.

3. Remove battery from battery tray. Push ignition module
connector on rear side plate of battery tray upward to
unsnap attachment clip from T-stud. Lift connector off T-
stud.

4. Drain oil tank. See ENGINE LUBRICATION SYSTEM,
CHANGING OIL AND FILTER, REMOWVAL. The oil filter
nead not be removed unless it is due to be replaced.
Leave oil tank drain hose disconnected from lug on muf-
fler mount.

5. Remove locknut securing tab at battom of battery tray to
frame-mounted rubber mount stud. Remove bolts and
washers securing three corners of tray to oil tank brack-
ets. Mote that wire form retainer for positive battery cable
is secured under front balt. Remaove battery tray.

6. Remowe two bolts to detach electrical bracket from
motorcycle frame. Remove rubber wellnuts from frame.
Inspect for cuts, tears or general deterioration. Replace
as necessary.

7. See Figure 3-43. Remove vapor valve assembly from
inboard side of oil tank. Insert thin blade of screwdriver
info slot of vapor valve bracket. Turn screwdriver gently
to unsnap clip. Remove vapor valve body from bracket.
Remove hose connection from neck of vapor valve. (On
California models, remove carbon canister-to-carburetor
purge hose from groove of vapor valve bracket. )

8. Cut cable strap securing wire harness to bracket welded
next to top inboard seam of oil tank.

9.  Slightly move electrical bracket to access upper rear rub-
ber mount on oil tank. Remowve locknuts from three oil
tank rubber mount studs. Lift oil tank slightly away from
motorcycle frame 10 access oil hoses. All hose connec-
tions are on the bottom of the tank,

10. For ease of assembly, mark oil tank hoses for identifica-
tion- oil feed, vent and return. The straight tube on
inboard side of tank next to lower front rubber mount is
the feed port. Vent and return tubes can be identified by
their 90 degree bends; the smaller O.0. tube is the vant
fitting, the larger O.D. tube is the return oil fitting. Discon-
nect hoses from oil tank.

11. Remove oil tank from motorcycle. Remove vapor valve
bracket from T-stud on inboard side of oil tank.

12. See Figure 3-44. Remove three rubber mounts from oil
tank. Inspect rubber mounts for cuts, tears or general
deterioration. Replace as necessary.
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13. Mark position of trim strips on upper and lower inboard
seams of oil tank, Remove trim strips.

Assembly and Installation

1. See Figure 3-45. Install three rubber mounts (12) onto oil
tank (3). Note that washers are not used.

2. Install trim strips (7) in marked positions on upper and
lower inboard seams of oil tank (9). Apply upper trim
strips to seams on each side of battery tray bracket (8),
Use a rubber mallet to seat strips on seams, if necas-
sary. Verify that strips butt up against bracket,

1. Vapor valve
2. Vapor valve bracket

Figure 3-43. Vapor Valve and Bracket

3. Install vapor valve bracket on T-stud on inboard side of oil
tank. Position oil tank near its installed location on motor-
cycle.

4. Install marked oil feed, drain, vent and return hoses in
their proper locations on oil tank fittings. See Figures 3-
41 and 3-45. Be sure that installed hoses {and battery
cables) do not touch brake line.

5. Position oil tank (9) in its installed location on motoreycle,
Align studs on inboard side of rubber mounts with
flanges welded to frame members. See Figure 3-48.
Install locknuts to secure oil tank to frame. Tighten lock-
nuts to 3-5 fi-lbs (4-7 Nm) torque.

B. See Figure 3-43. Hold fuel tank vapor valve in an upright
position with the long necked end at the top. Insert neck
of vapor valve into hose until hose end contacts shoul-
der. Position body of vapor wvalve in bracket. Snap
bracket closed. (On California models, install carbon



canister-to-carburetor purge hose in groove of vapor

bt valve brackat.)
7. Align holes in electrical bracket with wellnuts in cross
member of motorcycle frame. Install two bolts. Tighten
Vapor bolts to 6-9 in-lbs {0.7-1.0 Nm) torque. See Figure 3-47.
valve
bracket 8. Secure wire harness to bracket welded next to fop
T-stud inboard seam of ol tank. Cable strap should pull harness
onto trim strip and off unprotected metal seam of oil tank.
9. See Figure 3-48. Position battery tray onto motorcycle fit-
ting tab at bottorm of tray over frame-mounted rubber
mount stud. Secure three corners of batftery tray to
brackets on ocil tank using bolts and washers. Position
wire form retainer for positive battery cable under front
bolt. Install locknut on frame-mounted rubber mount
stud. Tighten three bolts to 12-15 fi-lbs (16-20 Nm)
torgue. Tighten locknut on rubber mount stud to 36-60 In
Ibs (4.1-6.8 Nm) torgue.
10. Use worm drive clamp to secure free end of oil tank drain
hose to rear muffler mount lug. See Figure 3-49.
Return 11. Fill il tank. See ENGINE LUBRICATION SYSTEM,
fitting CHANGING OIL AND FILTER, INSTALLATION,
Figure 3-44. Remove/Inspect Rubber Mounts
xlntankab
1. Pipe lee
2. Hose clamp Yoo View
3. Pipe elbow P
4. Feed/drain hose, 3 inch 9
5. Feed/drain hose, 8 inch
6. Drain hose, 4-1/4 inch
7. Trim strip (3)
8. Battery tray bracket == T

8. Qil tank
10. Rear mufiler mount
11. Worm drive clamp
12. Rubber mount (3)
13. Feed hose

13

Figure 3-45. Engine Oil Tank Assembly
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Figure 3-46. Install Qil Tank (Left Side View)
Acaution

Remove worm drive clamp and drain hose from rear muf-
fler mount lug. Allow a small amount of oil to flow from
hose before reconnection. This action removes air from
the hose and prevents the possibility of oil pump cavita-
tion.

12. Place large end of slot on attachment clip (of ignition
maodule connector) over T-stud on rear side plate of bat-
tery tray: push connector assembly to engage small end
of slot. Install battery pad and battery onto battery tray.

13. Install battery cables, positive cable first. See BATTERY,
INSTALLATION AND CONNECTION in Section 7.

14. Install seat. See SEAT. INSTALLATION in Section 2.

A0020a3x Welded Oil tank
Wire harness Br&f_kfl_,-fﬁ
______74-_ ’ \‘40 (
"”__\i ik |
B e -

T Electrical
bracket

Figure 3-47. Secure Wire Harness
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Figure 3-49. Secure Qil Tank Drain Hose




OIL PRESSURE SIGNAL LIGHT
SWITCH (FIGURE 3-50)

The oil pressure signal light switch is a pressure-actuated
diaphragm-type switch. When cil is not circulating through the
system or when oil pressure is abnormally low, spring tension
holds the switch contacts closed, thereby complating the sig-
nal light circuit and causing the indicator lamp to illuminate.

X005 X2 Oil pressure signal

- light switch

NOTE
It the ignition is furned back on immediately after the engine is
stopped, the ol light may not turn on right away because of oif
pressure retained in the filter housing.

Qil Pressure
Signal Light Probable Causes ‘
Stays on at ® Empty oil tank.
speeds above | @ Clogged feed line (ice and sludge,
idle. freezing temperatures).
® Air-bound oil line |
® Grounded oil switch wire.
® Malfunctioning signal switch,
e Diluted ail,
® Malfunctioning check valve (see
OIL FILTER MOUNT;.
Flickers atidle. | @ Incorrect idle speed. Malfunction-
ing ar improperly installed check
valve (see OIL FILTER MOUNT).
Does not glow ® Malfunctioning signal switch.
when ignitionis | @  Malfunction in wiring.
turned on (pricr | ®  Burned-out signal bulb.
to operating #® Dead battery (see NOTE above).
engine).

Figure 3-50. Qil Pressure Signal Light Switch

OIL PRESSURE SIGNAL LIGHT

The oil pressure signal light turns ON when:

& Ignition switch is turned on prior to starting engine.

® Cilis not circulating through the running engine.

® Oil pressure is abnormally low on the running engine.
® Engine is idling far below 1000 rpm.

The oil pressure signal light turns OFF when:

& Oilis circulating with adequate pressure through
the engine running at 1000 rpm or greater.
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OIL PRESSURE (FIGURE 3-51)

The oil pump is nonregulatory and delivers its entire voluma
of oil under pressure to the oil filter mount. When an engine is
cold, the enging oil will be more viscous (i.e., thicker). During
starl-up of a cold engine, oil pressure will be higher than nor-
mal and oil circulation will be somewhat restricted within the
oiling system. As the engine warms to normal operating tem-
perature, the engine oil will warm up and become less vis-
cous — oil pressure decreases.

When an engine is operated at high speeds, the volume of oil
circulated through the oiling system increases, resulting in
higher ail pressure. As engine speed is reduced, the volume
of oil pumped is also reduced, resulting in lower oil pressure,

To check oil pressure, use OIL PRESSURE GALGE (Part No.
HD-96921-52A) and OQIL PRESSURE GAUGE ADAPTER
i(Part No. HD-96940-52A). Remove oil pressure switch and
insert pressure gauge fitting.

Run the engine until oil reaches normal operating tempera-
ture (motorcycle should be driven at least 20 miles (32 km) at
or above 50 mph (80 km/h)). At 2500 rpm, oil pressure will
vary from 10-17 psi (69-117 kN/m?). At idle speed (950-1050
rpm), oil pressure will vary from 7-12 psi (48-83 kN/r).

CRANKCASE BREATHING SYSTEM
(Figure 3-52)

On piston downstroke, a mixture of crankcase air and oil mist
is vented up the push rod covers (1) through an umbrella
valve (3) in each middle rocker box section.

1. Oil pressure gauge adapter
2. Oil pressure gauge
3. HNipple adapter

Figure 3-51. Checking Qil Pressure

The oil mist separates from the crankcase air, collects and
passes through a small drain hole (2) where it eventually
returns to the crankcase. The crankcase air is routed through
a passage in each cylinder head. The crankcase air then trav-
els through each air cleaner backing plate mounting balt (4)
into the filtered side of the air cleaner

b1 43x3x

Push rod cover (2)

Qil drain hole

Umbrella valve

Bolt, air cleaner backplate mounting

Eall ol B

Figure 3-52. Crankcase Breathing System - Typical Cylinder
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Bl rRETURN OIL
B FeED OIL

Figure 3-53. Lubrication Diagram



OILING SYSTEM (FIGURE 3-53)

NOTE

The following paragraph numbers correspond with the num-
bered callouts in Figure 3-53.

1.

Qil is gravity-fed from the oil tank to the gerotor-style oil
pump through a feed hose. Qil enters the feed section
and fills a cavity located under the feed pump.

NOTE

A complele explanation of the gerotor pump is given under

QIL PUME

2. The feed pump transfers oil from the inlet cavity through
the feed hose to the oil filter maunt.

3. Qil flows through the filter mount cavity to the oil filter.

4. Qil enters the peripheral cavity of the oil filter, passes
through the filtering medium into the central cavity of the
oil filter, and flows into the filter adapter (fitting which
connects filter to filter mount).

5. Adequate oil pressure in the filter mount cavity activates
the oil pressure signal light switch and shuts off the oil
pressure signal light.

6. Qil flowing from the filter adapter opens the check ball.
The check ball opens at 4-6 psi (28-41 kN/m) oil pres-
sure.

7. With the check ball open, oil flows into the crankcase
feed galley.

8. il flows through the feed galley in the crankcase to the
tappet blocks and hydraulic lifters. Cross-drilled pas-
sages intersect the main feed galley and carry oil to
each hydraulic lifter.

8. Oil also enters an intersecting passage in the gearcase

cover. Oil flow is then routed to the crankshaft area.

10.

11.

12,

13.

14,

15.

16.

1.

18.

Oil enters a hole in the end of the pinion gear shaft and
travels to the right flywheel where it is routed through the
flywheel to the crankpin. Qil is forced through the crank-
pin to properly lubricate the rod bearing assembly.

Gil flows up passages in the push rods to the rocker
arm shafts and bushings.

The valve stems are lubricated by oil supplied through
drilled oil holes in the rocker arms.

Oil collected in the push rod areas of the cylinder heads
flows down the push rod eovers, through drain holes in
the tappet blocks and into the gearcase. After providing
lubrication fo the gearcase components the oil flows to
the return side of the oil pump.

Feed oil to the rocker area is returned to the crankcase
through a passage in the head and cylinder.

Qil collected in the sump is splash-fed to the pistons,
cylinder walls and flywheel components.

Qil collected in the sump area returns to the scavenge
section of the oil pump through a passage located in the
rear section of the sump. Oil flow to the pump is accom-
plished by the scavenging effect of the pump and by the
pressure created by the downward stroke of the pistons.

Return oil fills a cavity above the pump's return gears.
The return gears pump oil back to the oil tank,

A small amount of oil flows fraom the feed galley in the
right crankcase half through a restricted orifice, which
sprays the oil onto the rear intake cam gear in the gear-
case. Oil is transferred to the teeth of all the cam gears
through the gear meshing action.
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OIL PUMP

General

See Figure 3-54. The oll pump consists of two gerotor gear
sets, feed and scavenge (return), housed in one pump body.
The feed pump distributes oil to the engine, the scavenge
pump returns oil to the tank.

A gerotor-type gear set has two parts — an inner and an
outer gerotor. The inner gerotor has one less tooth than the
outer gerotor. Both gerotors have fixed centers which are off-
set to each other.

In a gerotor gear set, oil is transferred fram inlet to outlet as it
is trapped between the rotating inner and outer gerotors. The
illustration shows the principle of gerotor operation;

1. During the first 180" of rotation, the cavity between inner
and outer gerotors gradually increases in size until i
reaches its maximum size, equivalent to the full volume
of the "missing tooth.” The gradually enlarging cavity cre-
ates a vacuum into which oil flows from the inlet.

2. During the next 180° of rotation, the size of the cavity
decreases forcing cil into the outlet. See Figure 3-55.

Gravity-fed oil from the oil tank enters the pump through
fitting (5). It is forced by gerotor set (7) through a hose to
the oil filter.

Return oil fram the flywheel compartment is drawn back
into the pump. Returning oil from the gearcase compart-
ment drains directly into the pump and is forced by gero-
tor set {9) back to the cil tank.

See Figure 3-53 for oil passages within the engine.

The il pump seldom needs servicing. Before you disassemn-
ble an oil pump suspected of not producing adequate oil
pressure, be absolutely certain that all possible related mal-
functions have been eliminated:

1. Make sure all il line clamps are tight and that lines are
not pinched or damaged.

2. Check oil level and condition of ail in tank. Pressure will
be affected if ail is diluted. In freezing weather, proper
circulation of oil can be affected if the oil feed line
becomes clogged with ice and sludge.

-
Qil Qil
outlet

BB e il drawn
Outer into cavity
Inner gerotor gerotor between teeth

ail out

Figure 3-54. Principle of Gerotor Operation



3. Check for a grounded oil pressure switch wire or a faulty
switch if oil indicator light fails to go out with engine run-

ning.

4. See ENGINE, LUBRICATION for additional information.
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1. Cover, oil pump 8. Gerotor assy,
2. Screw, wwasher (2) scavenge
3. Screw,Torx (2) 9. Retaining ring
4. Connector 10. Washer, thrust
5. Hose fitting 11. Q-ring
6. Gerotor assy, feed 12. Body, oil pump
7. Gerotor separator 13. Elbow fitting
plate 14. Gear shaft
15. Gasket

Figure 3-55. Ol Pump

Removal/Disassembly
NOTE

O pump can be removed with engine in frame and without
removing gearcase cover.

1.  Drain oil from oil tank.

2. See Figure 3-45. Disconnect and tag the three oil hoses
fram the pump as shown,

NOTE
Do not remove feed hose fitting from the pump. Loosen large
nut connected to fitting and then remove pressurized feed
hose,

3. See Figure 3-55. Carefully remove two screws (2) that
sacure pump to crankcase. Pump will drop with screws
removed. Discard mounting gasket (18),

4. Remove two Torx screws (3). Lift cover (1) off body (12).
Remove and discard O-ring (11).

5. Slide both pieces of feed gerotor set (6), separator plate
(7} and both pieces of scavenge gerotor set (B) off gear
shaft (14).

6. HRAemove and discard retaining ring (9). Remove thrust
washer (10) and gear shaft (14).

bOCET w3

Outer
gerotor

Wear limit
Inner gerotor T

Figure 3-56. Gerotor Wear Limits

Cleaning, Inspection, and Repair

1. Clean all parts in cleaning salvent. Blow out holes and oil
passages with compressed air,

2. See Figure 3-56. Inspect both gerotor sets for wear. Mash
pieces of each set together as shown. Use a feeler gauge
to determine clearance.

The maximum allowable clearance between gerolors is
0.004 in. (010 mm). Replace gerotors as a sel if clearance
exceeds this dimension.

3. Measure thickness of feed gerotors with a micrometer. I
they are not the same thickness, replace as a sat.

4. Check gear shaft (14) teeth for damage or wear. Replace if
NEcessary.

34



Assembly

1. See Figure 3-55. Install gear shaft (14) through body
(12). Position thrust washer {10} over end of shatft. Install
new rataining ring (9) into groove in shaft.

NOTE

Liberally coat all moving paris with clean engine oil fo ensure
easy assembly and smooth operation at start-up.

2. Insert inner gerotor of the scavenge gerotor set (8) over
gear shaft.

3. Place outer gerotor over inngr to complete scavenge set
(8).

4. Position separator plate (7) into case and line up slots on
parimeter with tabs inside oil pump body (12).

5. Place feed gerotor set (6) over gear shaft (14).

6. Install a new O-ring (11} into groove in cover (1). Place
cover onto pump body. Install two Torx cover screws (3),
Tighten screws (3) to 125-150 in-lbs (14.1-16.9 Nm)
forque.

7. Place new mounting gasket (16) in position.

8. Secure pump to crankcase with two screws (2). Tighten
screws to 125-150 in-lbs (14.1-16.9 Nm} torque.

9. See Figure 3-41. Install oil pump hoses at pump.

NOTE

Use new hose clamps. If fittings were removed, use
TEFLON® PIPE SEALANT or HYLOMAR® on fitting threads.

OIL FILTER MOUNT
General (Figure 3-57)

Cil is pressure-fed from the oil pump to the oil filter mount {2)
via a hose connection (6). Oil travels through the filter mount
into the filter via outer filter holes.

Adequate oil pressure activates the oil pressure signal light
switch (5] in the filter mount, which turns off the oil pressure
indicator lamp,

The check ball (3} in the filter adapter (1) “opens” at 4-6 psi
28-41 karnE} oil pressure. Filtered oil leaves the filter, flow-
ing past the check ball.

Disassembly (Figure 3-57)

1. Remove oil filter adapter (1) from oil filter mount (2).
Remove check ball (3) and spring (4).

2. Remove oil pressure signal light switch (5).
Cleaning and Inspection (Figure 3-57)

Thoroughly clean all parts in cleaning solvent. Blow out holes
and passages using compressed air.,
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Qil filter adapter

Qil filter mount

{part of right crankcase half)
Check ball

Spring

Qil pressure signal light switch
Feed hose

Indicator lamp wire

B =k

Nm;m A

Figure 3-57. Qil Filter Mount
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Assembly (Figure 3-57)

NOTE

Use TEFLON® PIPE SEALANT or HYLOMAR® on all fittings
instalfed to o filter mount,

1.

Install il pressure signal light switch (5). Tighten to 5-
7 ft-lbs {7-9 Nm) torgqua.

Apply LOCTITE® THREADLOCKER 242 (blug) to the
threads on that end of the adapter (1) which is installed
inta oil filter mount (2). Do not apply LOCTITE to adapter
threads on oil filker element side.

NOTE

The oil filter adapter has identical ends; either end may be
installed into the ol filter mount.

Place spring (4) and check ball (3) into threaded hole at
center of mount (2). Push adapter (1) against ball to
compress spring. Install threaded end (with LOCTITE)
into threaded hole at center of mount (2). Tighten
adapter to 8-12 fi-los {11-16 Nm) torque.

Connect pressure switch wire.

Pour about 4 fl 0z. (120 ml) of clean engine oil into filter.
Apply a light coat of oil to ail filter gasket. Install oil filter
onto oil fitter mount/adapter assembly; tighten filter an
additional 1/2 to 3/4 turn after gasket contacts filter
mount surface.

Fill oil tank with proper cil. See LUBRICATION.



VALVE TAPPETS

GENERAL

See Figures 3-9 and 3-58. The tappet assembly consists of
lappet and roller. The tappet and roller, under compression
force from valve spring, follow the surface of the revolving
cam. The up-and-down motion produced is transmitted to the
valve by the push rod and rocker arm. The tappet contains a
piston (or plunger) and cylinder; it also contains a check
valve, which allows the unit to fill with engine cil, thereby
reducing clearance in the valve train,
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Figure 3-58. Tappet Assembly

When a tappet is functioning properly, the assembly operates
with minimal tappet clearance. The unit automatically com-
pensates for heat expansion to maintain a no-clearance
condition.

It is normal for tappets to click when engine is started after
standing for some time. Tappeis have a definite leakdown
rate which permits the oil in the tappets to escape. This is
necessary to allow units to compensate for various expansion
conditions of parts and still maintain correct clearance opera-
tion. Tappets are functioning properly if they become quiet
after a few minutes of engine operation.
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REMOVAL (FIGURE 3-9)

1. Clean all dirt from around crankcase, and blow loose
particles from area with compressed air.

2. Remove the upper, middle, and lower rocker covers. See
CYLINDER HEAD earlier in this section. Pull the push
rod upward through top of cylinder head.

3. Remove socket screw (11) and washer (13). Lift retainer
plate (8) and seal (8) upward a few inches on push rod
cover (7). Push upward on push rod cover while pulling
bottorn of cover (7) clear of crankcase. Remove cover
(7).

4. HAemove socket screw (5), washer (14), and plate (4).
Pull O-rings (3) off ends of pins (2) and discard. Grasp
ends of pins (2) and pull outward free of crankcase. A pli-
ars is a handy tool to free pins (2). With a thin-bladed
screwdriver in the retainer groove al the top of the tap-
pet, pry upward on the tappet until it extends above the
gearcase and can be pulled out by hand.

CLEANING AND INSPECTION

1. Clean all parts, except rollertappet assambly, thoroughly
in solvent, Blow dry with compressed air,

2. Inspect valve tappets for excessive clearance in guide.

Clearance should be 0.0008-0.0020 in. (0.020-
0.051 mm).
Accurately measure tappet bore inner diameter with a
gauge. Service wear limit is 0.0030 in. (0.076 mm).
Excessive lappet guide clearance is corrected by fitting a
new tappet and/or replacing crankcases.

NOTE

fnside and ouwlside micrometers used for measuring tappels
and tappet guides must be calbrated to ensure accurate
readings.

3. Check tappet roller free play. Roller clearance on pin
should be within 0,0008-0.0010 in. (0.015-0.025 mm).
Recommended service practice is tappet replacement.
Service wear limit is 0.0015 in. (0.038 mm).

4. Check tappet roller end clearance. Clearance should be
0.008-0.022 in. {0.203-0.559 mm). Service wear limit is
0.026 in. (0.660 mm).

5. Tappets should be soaked in clean engine oil and kept
coveraed until assembly.



INSTALLATION (Figure 3-9)

1.

Rotate engine so that both tappets (6), from the cylinder
being serviced, will be installed on the base circle (low-
est position) of the cam.

Apply a liberal amount of engine oil 1o tappet assembly
{especially roller needles), to ensure smooth initial oper-
ation.

Insert tappet (6) into bore in crankease (1). Rotate tappet
so that flats at upper end of tappet face the front and rear
of the engine. If the tappet is installed incorrectly, pins (2)
cannot be inserted,

Insert pins (2} in the holes in crankcase. Place new O-
rings (3) over ends of pins. Install plate (4) using screw

(5) with washer (14). Tighten screw (5) to 80-110 in-lbs
(9.0-12.4 Nm).

Slide new seal (8), and place retainer (9), over top of
push rod cover (7). Position new O-ring (10} at top of
push rod cover. Hold cover at an angle and insert top
through hole in cylinder head. Push up on cover while
aligning bottom of cover with tappet bore in crankcase.
Lower retainer (2) with seal (8) anto crankcase, aligning
locating pin (15) with hale in retainer,

Insert screw (11) with washer (13) through hole in
retainar {3), and thread into tapped hole in crankcase.
Tighten screw {11) to 15-18 fi-lbs (20-24 Nm) torque.

Install rocker covers. See CYLINDER HEAD earlier in
this section.
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GEARCASE COVER AND CAM GEARS

GENERAL REMOVAL/DISASSEMBLY
: (Figure 3-59)
Read the complete gearcase section carefully before you
begin any service work. 1. Thoroughly clean area around gearcase cover (17) and

_ _ tappets. Blow loose dirt from crankcase with compressed
Faor the gearcase components to operate at their aptimum, all air,

components must be properly fitted and matched. Changing s . 5
one component can affect many others. It is important to 2. Remove any parts that will interfere with gearcase disas-

know and understand all inspection procedures and how sembly (i.e., exhaust pipe, footrest, air cleaner, brake
components interact. padal, etc.).

Remove push rods; see CYLINDER HEAD.
Remove tappets; see VALVE TAPPETS.

BODSEax

1. Rear exhaust cam gear 7. Front intake cam gear bushing 13. Cam gear bushing (4)

2. Rear intake cam gear 8. Front exhaust cam gear bushing 14. Rear exhaust cam gear bushing
3. Front intake cam gear 9. Gearcase cover gasket 15. Rear intake cam gear bushing
4. Front exhaust cam gear 10. Right crankcase half 16. Pinion shaft bushing

5. Pinion gear 11. Nut 17. Gearcase cover

6. Seal 12. Qil pump drive gear

Figure 3-59. Gearcase and Valve Train Components
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5. Check for minimum cam gear end play; see ASSEMBLY
procedure. Record readings.

Remove cam position sensor and rotor; see Section 7.

Place a pan under gearcase to collect oil. Remove cover
screws. Carefully remove gearcase cover. Discard old
gasket (9).

NOTE
If cover dogs not come loose on removal of screws, tap lightly
with a rawhide hammer. Never pry cover off.

8. Remove cam gears (1, 2, 3, and 4). Carefully mark aach
component to ensure correct installation.

~ NOTE
MNut (11) is secured by Loctite-262 on the nut threads.

9. Remove nut (11). Slide pinion gear (5) and il pump
drive gear (12) ofi pinion shaft.

CLEANING, INSPECTION, AND
REPAIR

1. Thoroughly clean gearcase compartment, gearcase
cover, and gears in solvent to remove oil and carbon
depasits.

2. Blow out all cover oil passages and bushings with com-
pressed air.

3. Clean cld gasket material from gearcase and cover faces
with cleaning solvent.

Cam and Pinion Gear Identification,
Inspection, and Selection

See Figure 3-60. Cam lobes are stamped with a number {1,
2. 3, or 4) followed by letter "D° or "W." The number identifies
the cam locationffunction; the letter “D" or “W" indicates
model year application:

1D {or W) = rear exhaust
20 {or W) = rear intake
3D (or W) = front intake
40 {or W) = front exhaust

Use only "W" cams on 1998 XL Sport models. "D" cams are
used on all other models.

See Figure 3-61. Measure the gear diametar with a microme-
ter over 0.108 in. (2.74 mm) diameter gauge pins on opposite
sides of the gear. The pins are of the proper size to fit
between the contacting surfaces of the gear teeth. Gear
diameter should be measured in at least two places 90°
apart. Use GAUGE PIN SET (Part No. HD-38361) when
maasuring pinion and cam gear sizes.

Cam and pinion gears are individually selected for each spe-
cific gear cover through sophisticated computer-aided mea-
suring technigues in a controlled environment. Each gear is
assigned an individual color code based on its diameter
(measured with gauge pins). When cam and/or pinion gears

4lhD350

Figure 3-61. Measuring Gear Size

are replaced, always use the same color code as found on
gears being replaced to ensure that the gear operation
remains as quiet as possible. See Figure 3-62 for location of
cam and pinion gear color codes.

NOTE

On flywheel pinion shaft, a paint dot is located on the shaft
perimeter near the centerline of the keyway. This dot identifies
the pinion shaft inner race size. Do not use this dot to select
pinion gear size.

See the CAM AND PINION GEAR COLOR CODE AND
DIAMETER table which follows. Compare the previously
measured diameter of each gear with the specifications
{listed in inches) shown in the table to determine amount of
wear an gear teeth.

NOTE

Prior to changing any cam gears, check gear shaft fit within
corresponding bustings. Worn bushings can cause excessive
backlash.
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X = Color code location on gear face

L ol

Rear exhaust cam gear 1D (or 1W)
Rear intake cam gear 2D (or 2W)
Front intake cam gear 3D (or 3W)
Front exhaust cam gear 4D (or 4W)

Pinion gear

Figure 3-62. Cam and Pinion Gear Color Code Location and Timing Mark Indexing

CAM AND PINION GEAR COLOR CODE AND DIAMETER

2 2
: 1 4
GEAR NO. & POSITION meckss: | ourabaes 3 5

COLOR CODE Rear Rear Rear Front Front Pinion

(1 paint dot) Exhaust Intake Intake Intake Exhaust

BROWN 1.9010-1,9014 1.9040-1.5044 2.4026-2.4030 1.8010-1.9014 1.9040-1,9044 1.2758-1.2761
(48.285-4B.296) | (48.362-48.372) | (61.026-61.035) | (48.285-48.296) | [48.362-48.372) | (3240532 413)

BLUE 1.9015-1,9019 1.90:35-1.9039 2.4031-2 4035 1.8015-1 5019 1.5035-1,9039 1.2754-1.2757
(48.208-48.308) | (48.349-48359) | (61.032-61.049) | (48.2098-48.308) | (48.349-48.35%) | (32.395-32.403)

RED 1.9020-1,9024 1.90:30-1.9034 2 40362 4040 1.8020-1.9024 1.,9030-1.9034 1.2750-1.2753
(48.311-48.321) | (4B.336-48.346) | (B1.051.61.062) | (48.311-48321) | (48335-48.946) | (37 385.32.393)

WHITE 1.9025-1,9029 1.8025-1.8029 2.4041-2.4045 1.9025-1 9029 1.8025.1,9029 1.2746-1.2749
(48.323-468.334) | (4B.323-48.334) | (B1.064-61.074) | (48.323-48.334) | (48.323-48334) | (32.375.32.382)

GREEN 1.8030-1.9034 1.8020-1.8024 2.4046-2 4050 1.9030-1,9034 1.8020-1.9024 1.2742-1.2745
[48.336-46.346) | (4B.311-48.321) | (B1.077-61.087) | [48.336-48346) | (48.311-48.321) | (32.365-32.372)

YELLOW 1.8035-1,9039 1.9015-1.9019 2.4051-2.4055 1.9035-1,9039 1.8015-1.9019 1.27368-1.2741
{(48.340-48.359) | (48.298-48.308) | (61.089-61.100) | (48.349-48.350) | (48.298-48.308) | (32.354-32.352)

BLACK 1.9040-1.9044 1.9010-1.8014 2 A056-2 4060 1.9040-1,9044 1.5010-1.9014 1.2734-1.2737
(48.362-46.372) | (4B.285-48.295) | (61.102:61.112) | (4B.362-48.372) | (48.285-4A.296) | (3234432 352)
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Bushing Inspection and Removal

1. See Figure 3-59. Bushings (7, 8, 13, 14, 15, and 18) are
press fit in gearcase cover (17) and crankcase. Inspect
each bushing against its corresponding cam gear shaft
or pinion gear shaft.

Correct Service Wear
Ceal:Shal Clearance Limit
e G.DDD?-E;.{]{JEE in. 0.003 in.
0.018-0.056 mm 0.08 mm
i 0.0023-0.0043 in. 0.005
Pinion 0.058-0.109 mm 0.13mm

2. See Figure 3-683. Use a BUSHING AND BEARING
PULLER (Part No. HD-95760-69A) to remove bushings
from gearcase cover and crankcase.

Figure 3-63. Removing Bushing

Bushing Installation

NOTE
inslalling and reaming crankcase and gearcase cover bush-
ings may alter the center distances belween mating gears
and may result in an increase in gear noise. For guiet-runmng
gears, the gears showld be matched to the center distances.

CAM GEAR BUSHINGS IN RIGHT CRANKCASE HALF

1. See Figure 3-64. Each cam gear bushing (1), to be
installed in right crankease half (2). must be positioned in
crankcase bore with its ciling slot at exact top of bore (12
o'clock position),
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Slot at top

1. Cam gear bushing 2. Right crankcase half

Figure 3-64. Cam Gear Bushing Installed in Crankcase

2. Using an arbor press, install each bushing in its crank-
case bore so that bushing shoulder contacts crankcase
boss,

3.  After you install a new bushing in right crankcase half,
ream the bushing to correct size. See BUSHING REAM-
ING.

CAM GEAR BUSHINGS (EXCEPT REAR INTAKE BUSH-
ING) IN GEARCASE COVER

1. See Figure 3-59. Using an arbor press, install each
bushing {7, 8, and 14) in its gearcase cover {17) bore so
that bushing shoulder contacts cover boss. There is no
need to orient these particular bushings in any specific
position of rotation within gearcase cover bores.

2. After you install a new bushing in gearcase cover, line-
ream the bushing to correct size. See BUSHING REAM-
ING.

REAR INTAKE CAM GEAR BUSHING IN GEARCASE
COVER

1. See Figure 3-58. Rear intake cam gear bushing {15}
must be installed in its gearcase cover (17) bore using
an arbor press. You will need to erient the bushing in a
specific position of rotation within the cover bare, and will
need to drill a lubrication hole in the bushing, according
to the following procedures.

2. See Figure 3-85. Position bushing (1) over bore of gear-
case cover (2) with chamfered edge downward and slot
upward. Align slot in bushing with slot in gearcase cover
boss. Press bushing into cover bore until bushing is flush
with cover boss.
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Drill 5/32 in.
{3.97 mm)

Slot

1. Rear intake cam gear bushing
2. Gearcase cover

Figure 3-65. Rear Intake Cam Gear Bushing
Installed in Gearcase Cover

3. Drill a 5/32-in. (3.97 mm) diameter hole through bushing
using existing hole in gearcase cover as a guide.

4. After you install a new bushing in gearcase cover, line-
ream the bushing to the correct size. See BUSHING
REAMIMNG.

PINION SHAFT BUSHING IN GEARCASE COVER

1. See Figure 3-589. Using an arbor press, install pinion
shaft bushing (18) in its gearcase cover {17) so that
bushing is flush with cover boss. There is no need to ori-
ent this particular bushing in any specific position of rota-
tion within the gearcase cover bore.

2. Although the original pinion shaft bushing is not “pinned,”
the replacement bushing must be secured, from possible
rotation within the cover bore, by installation of a dowel
pin. See Figure 3-86. Drill a No. 31 hole, 0.281 in.
[7.14 mm) deep, at top side of boss (side toward top of
gedarcase cover), centering the drill bit on the cover bore
circle (hole is drilled half in bushing O.D. and half in cover
bore 1.0.).

3. Drive a new dowel pin no more than 0.20 in. (5.1 mm)
below the bushing face. Carefully peen edges of haole to
lock the pin in place.

4. After you install 2 new bushing in gearcase cover, line-
ream the bushing to the correct size. See BUSHING
REAMING.

Bushing Reaming

NOTE
® [nstaling and reaming crankcase and gearcase cover
bushings may alter the center distances between mating
gears and may result in an increase in gear noise. For
quiet-running gears, the gears should be matched fo the
center distances.
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Figure 3-66. Drilling Dowel Pin Hole

® Bushings in right crankcase half serve as pilots for ream-
ing gearcase cover bushings and must, therefore, be
reamed o size first.

® After reaming any bushing, check shaft fit in the bushing.
It may be necessary fo make a second pass with reamer
fa aftain proper fit.

CAM GEAR BUSHINGS IN RIGHT CRAMKCASE HALF

1. Separate two halves of crankcase, if not already accom-
plished. Place right crankcase half on flat surface with
gearcase side upward. Bushing to be reamed must be
oriented as shown in Figure 3-84.

2. See Figure 3-67. Positon CAMSHAFT BUSHING
REAMER PILOT (Part Mo. HD-38871) onto gearcase
side of crankcase half; upper right and lower left indexing
hales in pilot must be placed over dowels in crankcase
half. Insert two bolts (supplied with pilot) through two
remaining holes in pilot, and into threaded holes of
crankcase half. Tighten bolts securely.

3. Insert the 11/116-in. diameter reamer through pilot hole
and into bushing while turning reamer clockwise, Con-
tinue turning reamer clockwise through bushing until
smooth shank of reamer passes through hole in pilot.

4. Detach reamer from handle. Pull reamer out opposite
side of crankcase half.

5. Thoroughly clean right crankcase half, removing all
metal chips/shavings. Blow out all oil passages using
compressed air.

CAM GEAR BUSHINGS (EXCEPT REAR INTAKE BUSHING) IN
GEARCASE COVER

NOTE
Newly installed cam gear bushings in the gearcase cover
must be lineg reamed, using the right crankcase half as a pilot
far the reamer, to establish correct clearance and to ensure
perfect alignment. If crankcase halves are not separated on
your motorcycle, use a spare right crankcase half to perform
the fallowing line reaming procedures.



Figure 3-67. Reaming Cam Gear Bushing in Right
Crankcase Half

See Figure 3-59. Bushings (7, 8, and 14} to be reamed
must be installed in gearcase cover (17) as described in
BUSHING INSTALLATION. Aftach gearcase cover to
right crankcase half (10), which has been disassembled
fram left crankcase half, securing with a minimum of
three mounting screws.

Insert a standard 11/16-in. diameter reamer through the
previously reamed cam gear bushing {13) in right crank-
case half, which is in line with one of the bushings to be
reamed in gearcase cover,

Turn reamer clockwise through bushing in cover until
reamer bottoms. Then give reamer one complete clock-
wise turn to size the bushing. Continue turning reamer
clockwise while extracting reamer from bushing.

Repeat Steps 2 and 3 for remaining two cam gear bush-
ings (except rear intake bushing) in gearcase cover, if
required.

Separate gearcase cover from right crankcase half.
Inspect bushings for proper cam gear shaft fit. Repeat
ling reaming opearation if necessary.

Thoroughly clean gearcase cover, removing all metal chips!
shavings. Blow out all oil passages using compressed air,

REAR INTAKE CAM GEAR BUSHING IN GEARCASE
COVER

NOTE

A newly installed rear intake cam gear bushing in the gear-
case cover must be line reamed, using the right crankcase
half as a pilot for the reamer, fo establish correct clearance
and to ensure perfect alignment. If crankcase halves are not
separated on your motorcycle, use a spare right crankcase
half to perform the following line reaming procedures.

1. See Figure 3-59. Rear intake cam gear bushing (15)
must be installed in gearcase cover (17} as described in
BUSHING INSTALLATION.

2. ldentify the previously reamed rear intake cam gear
bushing (13} in right crankcase half (10), which has been
disassembled from left crankcase half. Insert the shank
end of REAR INTAKE CAM GEAR BUSHING REAMER
(Part No. HD-24803-67) through gearcase side of this
bushing.

3. With reamer inserted into bushing in right crankcase half,
attach gearcase cover to right crankcase half, securing
with a minimum of three mounting screws.

4. Turn reamer clockwise through bushing in gearcase
cover until reamer bottoms. Then give reamer one com-
plete clockwise turn to size the bushing. Continue turning
reamer clockwise while extracting reamer from bushing.

5. Separate gearcase cover from right crankcase half,
Inspect bushing for proper cam gear shaft fit. Repeat line
reaming operation if necessary.

6. Thoroughly clean gearcase cover, removing all metal chips/
shavings. Blow out all oil passages using compressed air.

PINION SHAFT BUSHING IN GEARCASE COVER

NOTE

A newly installed pinion shaft bushing in the gearcase cover
must be line reamed, using both the right crankcase half and
Part No. HD-24812-87 as pilots for the reamer, to estabiish
correct clearance and to ensure proper alignment. If crank-
case halves are not separated on your motorcycle, use a
spare right crankcase half to perform the following line ream-
ing procedures.

1. See Figure 3-59. Pinion shaft bushing {(16) must be
installed in gearcase cover (17) as described in BUSH-
ING INSTALLATION. Atftach gearcase cowver to right
crankcase half {10}, which has been disassembled from
left crankcase half, securing with a minimum of three
mounting screws.
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2. See Figure 3-68. Install PINION SHAFT BUSHING

REAMER PILOT (Part Mo. HD-94812-87) into right
crankcase roller race. Insert PINION SHAFT BUSHING
REAMER (Part No. HD-94812-1) through the pilot.

Figure 3-68. Line Reaming Pinion Shaft Bushing

3. Turn reamer clockwise through bushing in gearcase

cover until reamer bottoms. Then give reamer one com-
plete clockwise turn to size the bushing. Continue turning
rearmer clockwise while extracting reamer from bushing.

4. Separate gearcase cover from right crankcase half.

Inspect bushing for proper pinion shaft fit. Repeat line
reaming cperation if necessary.

5 Remove pilot from right crankcase roller race. Thor-

oughly clean gearcase cover, removing all metal chips/
shavings. Blow out all oil passages using compressed
air.

ASSEMBLY/INSTALLATION

1.

4. See CAM AND PINION GEAR

See Figure 3-59. Install oil pump drive gear {12) and pin-
ion gear (5) to pinion shaft. Mote that timing mark on pin-
ion gear tooth is aligned with keyway in 1.D. of pinion
gear, as shown in Figure 3-69. See Figure 3-70. The tim-
ing mark will allow you to easily position pinion gear (1)
over shaft key (2) and against oil pump drive gear (3) on
pinion shaft {4).

2. See Figure 3-59. Clean pinion shaft threads and nut (11)

threads. Apply several drops of LOCTITE® Threadlocker
262 (red) to threads of nut.

3. See Figure 3-71. Install CRANKSHAFT LOCKING TOOL

(Part No. HD-41506) over pinion shaft. Install nut to pin-
ion shaft, tightening to 35-45 ft-lbs (47-61 Nm) torque.

IDENTIFICATION,
INSPECTION, AND SELECTION, and Figures 3-60 and
3-62. Liberally apply engine oil to bushings, shafts, and
gears. Install all cam gears into bushings of right crank-
case half, properly aligning timing marks of cam gears
and pinian gear as shown in Figure 3-62.
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Figure 3-69. Pinion Gear Timing Mark and Keyway
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1. Pinion gear 3.
2. Shaft key 4.

Qil pump drive gear
Pinion shaft

Figure 3-70. Oil Pump Drive Gear and Pinion Gear
Installed on Pinion Shaft
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Figure 3-71. Crankshaft Locking Tool

NOTE
Because of the larger diameter additional gear (which
meashes with the pinion gear) on the outhboard end of the rear
intake {20) cam gear, the rear exhaust (10) and front intake
{30) cam gears mus! both be installed before the rear intake
{20) cam gear is installed,



See Figure 3-59. Install a new seal (6) and new dry gas-
ket {9) on gearcase cover {(17).

Install gearcase cover over all gears and onto right
crankcase half (10). Secure cover to crankcase half with
11 socket head screws. Tighten screws evenly to BO-
110 in-lbs {9.0-12.4 Nm) torgue according to the torque
sequence shown in Figure 3-72.

00T Tadu

Figure 3-72. Gearcase Cover Mounting Screw
Torque Sequence

.

Check cam gear end play for each cam gear as follows:

® Turn engine over until lobe of cam gear being
checked is pointing toward its respective tappet
guide hole.

® Using a flat blade screwdriver, gently pry the cam
gear toward gearcase cover.

@ Using a feeler gauge, measure gap between bush-
ing (in crankcase halfy and cam gear shaft thrust
face (shoulder). This is cam gear end play.

® Compare your cam gear end play measurements
with the SPECIFICATIONS al the beginning of this
section. Make repairs as required if end gap is less
than the minimum specified, or greater than the
maximum specified [Service Wear Limits).

Install valve tappets and push rods (see VALVE TAP-
FPETS).

Install cam position sensor and rotor. Static time or align
scribed marks with sensor screws (see Section 7).

Install any components removed to gain access to gear-
case (Le. exhaust system components, footrest, air
cleaner).
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CRANKCASE

GENERAL

When rod bearings, pinion shaft bearing, or sprocket shaft
bearing are in need of repair, the engine must be removed
from the chassis; see STRIFPING MOTORCYCLE FOR
ENGINE REPAIR in this section. It is recommended proce-
dure to check and make repairs to cylinder heads, cylinders,
gearcase and transmission at the same time (perform entire
engine ovarhaul).

AcauTion

Laying engine on primary side will damage clutch cable
end fitting.

ADJUSTMENT/TESTING

Flywheel End Play

See Figure 3-73. Before completely disassembling crank-
cases, check flywheel end play.

1. Aiter engine has been removed from chassis, securely
fasten it to a stand or workbench.

2. Remove gearcase cover. Attach a dial indicator to gear

side crankcase with indicator stem on end of gearshaft.

3. Sprocket shaft bearings must be preloaded to obtain an

accurate flywheel end play reading. A suitable tool can
be made by welding two handles to an old sprocket shaft
nut. Install the nut and sprocket, Tighten nut to 150-
165 ft-lbs (203-224 Nm) torgue.

4. Rotate and push on sprocket shaft while reading dial

indicator. Then rotate and pull on sprocket shaft while
reading dial indicator. If difference (end play) in indicator
readings is not 0.001-0.005 in. (0.025-0.13 mm), bearing
inner spacer (shim) (itern 6, Figure 3-75) must be
replaced. Choose spacer from following table. Use a
thinner spacer for less end play; use a thicker spacer for
mare end play.

Flywheel End Play Spacers (Shims)

b2 o3y

Figure 3-73. Checking Flywheel End Play
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Thickness
Part Number
inches mm

9155 0.0975-0.0985 2.476-2502 |
9142 0.0995 - 0.1005 2.527-2.553
9143 0.1015-0.1025 2.578-2.603
9144 0.1035 - 0.1045 2.629-2.654
9145 0.1055 - 0.1065 2.680-2.705
9146 0.1075 - 0.1085 2.730-2.756
9147 0.1095 - 0.1105 2.781-2.807
9148 0.1115- 0.1125 2.832.2.857
9149 0.1135 - 0.1145 2.883-2.908

DISASSEMBLY

Crankcase Halves

1. Remove cylinder heads;
REMOWVAL in this section,

seeé CYLINDER HEAD,

2. Remove cylinders and pistons; see CYLINDER AND

PISTOMN, REMOVAL in this section.

AcauTion

After removing cylinders, install plastic or rubber hose
over cylinder studs. Never lift or move crankcase by
grasping cylinder studs.

3. Remove oil pump and gearcase componenls; see
ENGINE LUBRICATION  SYSTEM, OIL PUMP
REMOVAL and GEARCASE COVER AND CAM
GEARS, REMOCVAL in this section.



Ahides

Crankcase

Engine front mounting hardware

Engine rear mounting hardware

Upper case hex socket head screw - 2-1/2 in. long (4)
Bottom case hex head bolt — 3/4 in. long (4)

Access door hex socket head screw — 3-3/4 in. long

bl ol e

Figure 3-74. Crankcase Hardware
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4.  Remove clutch and primary drive components; see PRI-
MARY DRIVE / CLUTCH, REMCWVAL in Section 6.

5. Remove starter motor; see ELECTRIC STARTER,
STARTER. REMOVAL in Section 5.

6. Remove transmission; see TRANSMISSION CASE,
REMOVAL in Section 6.

7. See Figure 3-74. Remove screws (4) and rear engine
mount bolt securing crankcase halves together.

8. Position crankcase on work bench, gearcase side up.
Tap crankcase with rawhide mallet to loosen top half and
separate the halves.

AAWARNING

The following step requires using a press. Wear eye pro-
tection and make certain set-up is stable. The force
involved could cause parts to “fly out” and cause bodily

injury.
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9. See Figure 3-75. Mount the left case half and flywheel

assembly on a press table, supporting crankcase on par-
allel bars. Press on end of sprocket shaft with arbor
press until flywheel assembly is free from case half. Do
nat drive flywheel assembly from case half as flywheels
may be knocked out of alignment.

Figure 3-75. Pressing Flywheel from Crankcase



NOTE

See Figure 3-76.If it is necessary to remove either the pinion
shaft bearing (11) or sprocke! shaft bearing {4 and 3), pro-
ceed as follows:

10. Pinion bearing (11} will remain on pinion shaft. Remove
rataining ring (10}, and bearing {11) may be slipped off
pinion shaft.

11, See Figure 3-78. Pull sprocket shaft bearing with
WEDGE ATTACHMENT FOR CLAW PULLER (Part Mo.
HD-95637-46) and TWO JAW PULLER (Part No. HD-
97282-61) using bolts in place of jaws.

12, See Figure 3-77. Use CRANKSHAFT BEARING TOOL
(Part Mo. HD-94547-80) 1o remove sprocket shaft outer
races.

NOTE

See Figure 3-76. Do not remove retaining ring (7); the crank-
case can easily be damaged during the removal process.
Removal of the retaining ring is not necessary for the remaoval
or instaliation of the outer bearing races.

2805

RERERR 1

Figure 3-77. Sprocket Shaft Outer Race Removal

bt 30

1. Right crankcase half 7. Retaining ring ?
2. Left crankcase half 8. Sprocket left outer race
3. Connecting rod and flywheel 9. Sprocket left bearing
assembly 10. Retaining ring
4. Sprocket right bearing 11. Pinion shaft bearing
5. Sprocket right outer race 12. Pinion shaft bearing inner race
6. Spacer 13. Pinion shaft bearing outer race

Figure 3-76. Crankcase and Flywheel Assembly
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Flywheels (Figure 3-79)

1. Place flywheel assembly in holding fixture. Remove
crank pin nut {1). Strike left flywheel with soft metal mal-
let at about 30 degrees from crank pin hole on wheel
periphery to loosen. Lift left flywheel (2) off crank pin.

2. Hold down crank pin bearing assembly (4} with a short
length of pipe or tubing so connecting rods (3) may be
slipped off bearings, then remove bearing assembly.
Secure bearings (4) together in set until they are washed
and refitted 1o crank pin.

3. Remove crank pin nut (8), then tap crank pin (6) out of
flywheel and remove key (7).

2B10a

Figure 3-78. Removing Sprocket Shaft Roller
Bearing
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CLEANING AND INSPECTION

1

Wash all parts in solvent and blow dry with compressed
air. Examine crank pin for wear, grooving and pitting. If
the surface is at all worn, replace with new pin. Examine
flywheel washers. If either washer is worn or grooved, it
should be replaced. See REPLACING FLYWHEEL
WASHERS.

Examine connecting rod lower races. If they appear
slightly grooved or shouldered where edge of bearing
rollers ride, they may be lapped out, and an oversize
crank pin and new bearing installed. If they appear badiy
worn, grooved or pitted, new rods should be installed,
preferably as an assembly with new bearings and crank
pir.

Inspect bearing for wear, pitting and heat discoloration,
replace as required.

Inspect erank pin, crank pin roller and connecting rods for
correct free play.

REPLACING FLYWHEEL WASHERS
(FIGURE 3-79)

Replace worn flywheel washers (10) as follows:

1.

The washer is a close fit in flywheel recess and is
secured originally by punching flywheal metal tight
against the washer al several points. It is usually neces-
sary to drill a small hole {1/8 in. (3.2 mm) or smaller) at
the outer edge of the washer to permit prying with a
pointed tool.

NOTE

DOrili hole only slightly deeper than thickness of washer. Avoid
removing more material than necessary.
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NOTE

Same configuration on both flywheels.

Crank pin nut (sprocket side)
Flywheel (sprocket side)
Connecting rods

Crank pin roller and retaining set
Flywheel (gear side)

Crank pin

Crank pin key

Crank pin nut (gear side)
Pinion bearing inner race
0. Flywheel washer (2)

1.
2
3.
4.
5.

seENm

Figure 3-79. Flywheel and Connecting Rod Assembly
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2. Before instaling a new washer, scrape outer edge of
recess, where metal was punched against original
washer, so new washer will seat fully against recess bot-
tom. If washer does not seat fully, forked rod will not have
necessary clearance (side play).

AcauTion
Be sure stepped thrust washers are installed with step
facing crank pin bearing. Incorrect assembly may dam-
age components.

3. Careiully tap new washers into place and using a punch,
peen metal over edge to retain washer,

LAPPING CONNECTING ROD
RACES (Figure 3-80)

Cannecting rod lower races that are likely to clean up within
range of oversize bearing rollers and are otherwise in service-
able condition, should be trued and sized with CONNECTING
ROD LAPFING ARBOR (Part Mo. HD-96740-36).

5. Check rod frequently. When rod is lapped true and all
traces of pit marks or grooves are cleaned up, wash and
blow rod dry.

6. Repeat lapping procedure for ather rod race.

7. Bearing races should have a soft velvety appearance
and be free of shiny spots.

FITTING ROD BEARINGS

See Figure 3-81. The new crank pin bearing set packages are
color coded with either a red or blue identification. This color
coding is used by the bearing manufacturer only. The color
coding DOES NOT indicate size selection for crank pin bear-
ing replacement.

AcauTion
Either a red or a blue coded bearing set may be used. DO
MNOT intermix bearings from a red and a blue bearing set
because this may cause excessive loading on one bear-
ing, resulting in premature bearing failure.

The bearings consist of rollers retained in steel cages.
The wide bearing (male/front rod) retains rollers both
internally and externally. The two narrow bearings
(female/rear rod) only retain the rollers externally, so care
must be taken to slide the bearing set directly from the
inner sleeve onto the crank pin; this will prevent the roll-
ers from dropping out of the cage.

Only one size replacement bearing set (standard, either
red or blue coding) is sold. Oversize bearings are not
available. Bearing clearance or fit is controlled by the
connecting rod race inside diameters and the crank pin
diameter. Two oversize crank pins are available.

Figure 3-80. Lapping Connecting Rod Races

1. Clean lap befora using

2. Clamp lap into lathe chuck, carefully load lap with #220
grit grinding compound, mixed with oil. Adjust lathe to
turn at approximately 150-200 rpm.

3. Carefully slide connecting rod over lap. Adjust lap to a
dragging, but free, fit in rod race

NOTE
A lpose lap will BELL MOUTH bearing races, so lap must be
kapt adiusted at all times

4 Start lathe and work rod back and forth, over full length of
lap. Hold rod as near race end as possible.

A0sze

Figure 3-81. Crankpin Bearing Set



1. See Figure 3-82. Measure inside diameter (D) of lapped
connecting rod races with a dial bore gauge that has
0.0001 in. (0.0025 mm) graduations. Measure the 1D at
four places as shown. Record the four measuremeants. If
any race |ID exceeds Service Wear Limit of 1.6270 in.
(41.326 mm), replace races or connecting rod set. If race
ID measurements are less than 1.6270 in. {(41.326 mm),
continue procedure as follows:

p0E2 4

01 T3

Measure 1D of each
race at four locations

RACE DIAMETER AND CRANK PIN SIZE

CONMNECTING ROD RACE CRAMK PIN

ID REQUIRED REQUIRED
1.6245-1.6250in. Standard

41.262-41.275 mm 0.0010 in. oversize
1.6255-1.6260 in. 0.025 mm

41.288-41.300 mm 0.0020 in. oversize
1.6265-1.6270in. 0.051 mm

41.313-41.326 mm Service wear limit
Greater than 1.6270 in. exceeded. Replace races
41.326 mm or rods.

Figure 3-82. Measuring Connecting Rod Race
Inside Diameter

2. Compare the measurements recorded in Step 1 with the
ranges given in the following table. If the four measure-
ments taken in each race differ, use the smallest mea-
surements.

NOTE

Front and rear rod race D must be within the same tolerance
range given in the above table. The following example will
iliustrate the procedure necessary if the lapped connecting
rod races on both rods do not fall in the same range.

3. As an example, assign the following values to the mea-
surements taken in Step 1.

Frant connecting rod race diameter:  1.6255in.
41.288 mm

Rear connecting rod race diameter;  1.6250in.
41,275 mm

For the above example measurements, the RACE DIAMETER
AND CRANK PIN SIZE table specifies that the front connecting
rod would require a 0.0010 in. (0.025 mm)} oversize crank pin,
while the rear connecting rod could use the standard sized crank
pin. The rear connecting rod races must be lapped so they have
the same 1D (within 0.0002 in. {0.005 mm)}) as the front rad.

4. See Figure 3-83. Oversize (O5) crank pins are available
in two oversizes: 0.0010 and 0.0020 in. (0.025 and
0.051 mm) 08 crank pins will have a blue or red paint dot
applied to the ends of the pins. A blue dot indicates
0.0010 in. (0.025 mm) OS5, a red dot indicates 0.0020 in.
(0.051 mm) OS. Standard size crank pins will not be
marked.

5. Before assembling the flywheel assembly, recheck con-
necting rods as follows:

BO0ET ks

Blue = 0.0010 in O.5. (0.025 mm
Red = 0.0020 in O.5. (0.051 mm

Figure 3-83. Oversize Crank Pin Identification
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dcauTion
After the appropriate connecting rod race ID range speci-
fied in RACE DIAMETER AND CRANK PIN SIZE table has
been achieved, verify that the following specifications
are also met:

CONNECTING ROD SPECIFICATION

Difference in ID of two races must not
exceed 0.0001 in. (0.0025 mm).

..... Difference in ID of races in front and
rear connecting rods must not exceed
0.0002 in. (0.005 mm).

. Races must be round within
0.00025 in. (0.0064 mm). (Difference
between largest and smallest ID mea-
surement in any race must not exceed
0.00025 in. (0.0064 mm)).

Rear ..........

Front and rear

Front and rear

NOTE
Always use new bearings and crank pin after resizing (lap-
ping) connecting rods to insure proper running clearance.

AcauTion
Fitting components tighter than recommended may
result in seizing and bearing damage when heat expands
parts.

FITTING SPROCKET BEARINGS

If flywheel end play is within tolerance, and if tapered roller
bearings and races pass visual check and have no apparent
wear, the same set may be reinstalled. Maka certain all parts
of bearing are installed in exactly the same order in which
they were removed. If any part of bearing assembly is worn,
entire assembly should be replaced.
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FITTING PINION BEARINGS

See Figure 3-76. A pressed-in bushing in the right crankcase
half is the outer race (13). The inner race (12) is pressed on
the pinion shaft.

See Figure 3-84. To remove pinion shaft inner race, use
PULLER (Part No. HD-87292-61), CENTER CAP {Part HD-
95652-43A), and BEARING SEPARATOR (Snap-on Tools
Stock Mo, CJ950). Apply heat to race to aid removal. Four
slzes of pinion bearings are available.

Pinion bearing selection at the factory, during engine rebuild,
or replacement of crankcase set or flywheel assembly is
based on the largest measured outside diameter (OD) of the
inner race and the smallest measured inside diameter (1D} of
the outer race (crankcase bushing).

A running clearance of 0.0002-0.0008 in. (0.005-0.020 mrm)
is established during crankcase set or flywheel assembly
replacement and engine rebuild.

3106a

1. Puller
2. Center cap
3. Bearing separator

Figure 3-84. Pulling Pinion Shaft Inner Race



See Figure 3-85. Installed inner races are identified at the
factory as shown,

See Figure 3-86. Outer races are identified at the factory as
showrn.

NOTE
The different sizes of crankcase sels and flywheel assemblies
will not have separate part numbers. That is, a replacement
crankcase set may have a class 1, 2 or 3 pinion outer race.
Replacement flywheel assemblies will have either a class A
or B inner race.

See Figure 3-87. Pinion bearings are identified as shown.

Bearing Selection

Selact bearings using the identification information given for
inner and outer races and bearings. See Pinion Shaft Bearing
Selection table.

NOTE

If either inner or outer race show wear, measure both races fo
confirm correct bearing fit.

B 0E0x 3

RACE OD CLASS | IDENTIFICATION*
1.2408-1.2500 in. .
3174531750 mm | A Whita
1.2406-1.2498 in. 3 B
31.740-31.745 mm o

* Paint dot on end of spline

Service wear limit: 1.2492 in.

BOTERSE
ﬂ\W:ﬁ Quter race
Right crank-
case half
I~ Stamped
class no.
CLASS STAMPED
RACE ID NO. | IDENTIFICATION®
1.5646-1.5648 in. 1 1
39.741-39.746 mm
1.5648-1.5650 in. 2 2
39.746-38751 mm
1.5650-1.5652 in. 3 |
39.751-39756 mm

* Stamped number inside crankcase near race

Service wear limit: 1.5672 in.

Figure 3-86. Factory Outer Race Sizes

b Bl

Figure 3-85. Factory Inner Race Sizes

A - Roller OD cannot
Y be measured
| to required accu-
| racy with
micrometer
N I =
IDENTIFICATION
ROLLER OD (A) {Package color)
Largest Red
Blue
White (Grey)
Smallest Green

Figure 3-87. Bearing ldentification
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Pinion Shaft Bearing Selection

FACTORY

STAMPED QUTER RACE ID BEARING SIZE AS IDENTIFIED BY COLOR CODING
HUMEER

avar 1.5672 m.

50,807 min Sarvice Wear Limit Exceaded — Feplace Ouler Race and Fesize

1.5670-1.5672 In Rexd
39,B02-39.807 rmm

1.5668-1.5670 in. Fed Blue:
35.797-38.602 mm

1.5666-1. 5668 m. Red Blue Whita-Gray
39.782-33.79T7 mm

1.6684-1 5666 in Aed Ehug White-Gray | Grean
3. 7ET-E.T92 mm

1.6682-1 5664 n Rad Blua White-Gray | Graan
39.781-39-T47 mm

15601 B6EE in Red Blug White-Gray | Green
F.7TE39, 781 mm

1.5658-1.5660 In Aed =107} Whate-Giray Green
JBTT-30.775 m

1.56856-1.5656 in Fed Blus ‘White-Giray Eresan
F3.TEE-38.771 mm

1.6654-1 5658 in Red Blue ‘Whita-Gray Green
F3.761-3%. 766 mm

1.5652-1 86564 m Red Blua White-Gray Graan
9. 75635, 761 mm

3 1.54650-1,5652 in, Red Blue ‘Whitn-Giray Grean
©| 38.751-39,756 mm

2 1.5648-1,5650 in. Bilue White- Graen
39.746-39.751 mm Gray

1 1.5646-1.5648 in. ‘W hite- Giraan
3B.741-39.746 mm Gray

INHMER 1. 2456- 1.2488- 1.2500- 1.2502- 1.2504- 1.2506- 1.2508- 1.2510- 1.2512- 1.2514- 1.2516
RACE QD (In) 1.2496 In. | 12500 In. | 1.28020n. | 1.35040n. [ 1.2506 0. | 12508 in. | 1260000, | 1.25120n. | 18514 in | 1.28160n. | 1.2518in.

3.740 31745 31.750- 31,755 3.760- 31.766- .77 N.TTI- 31.780- N, TeE- 3.781-
31.745 mm | 31.750 mim | 31785 men | 31,760 mm | 31,765 mim | 31.770 mm | 31755 mm | 30760 mm | 31786 mm | 31,790 mm | 39,796 mm

FACTORY COLOR CODE Gragn Wil

1. Measure ID of outer race at four places with a dial bore 5. Measure ID of race at four places and record the mea-
gauge. Take measurement on |ID where bearing rollers surements,

ride. Record the four measurements. 6. Check measurements against these specifications:

2. If the largest measurement is larger than 1.5672 in, Largest I.D. measured: 1.5672 in_ (39807 mm) or less
{39.807 mm)} or the required lapping to remove wear o _
marks would enlarge bore beyond 1.5672 in., continue at Roundness of 1.D.: within 0.0002 in. (0.005 mm)
Step 8.

Taper: within 0.0002 in, (0.005)

3. If the largest measurement is 1.5672 in. {39,807 mm) or
less, cover the cam bearings with masking tape to pre- 7. If lapping increased bore ID to larger than 1.5672 in.
vent debris from entering bearings. Assemble crankcase (39.807 mm), go to Step 8. If roundness or taper do not
halves. meet specifications, continue lapping until specifications

. are met. If all specifications are met, continue at Step 10

) ; to remove and size inner race,
The next slep requires lapping the outer race. To keep )
sprocket shaff and pinion shaft bearings aligned the lap must 8. Press the outer race from the right crankcase, Prass new

be supported by an adaptor or pilot in the left crankcase half. outer race into crankcase flush with inside edge of cast-in
insart.

4, See CRANKCASE, LAPPING ENGIME MAIN BEARING See Figure 3-88; dimensions are shown for fabrication of

RACES in this section. Race must be lapped until all tools used in pressing the outer race into or out of crank-
wear marks are removed. case.
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10,

11.

The new outer race must be lapped slightly to true and
align with left case bearing and to meet the following
specifications; see CRANKCASE, LAPPING ENGINE
MAIN BEARING RACES in this section.

1.0 1.5646 - 1.5652 in. (39.741 - 39.756 mm)
Roundness: within 0.0002 in. (0.005 mrm)
Taper: within 0.0002 in. (0.005 mm)

Surface finish: 16 RMS

See Figure 3-84. Pull inner race from pinion shaft using
PULLER (Part No. HD-97292-61), CENTER CAP {Part
Mo, HD-856852-434), and BEARING SEFPARATOR
(Snap-on Tools Stock Mo, CJ950). Apply heat to race to
aid removal.

See Figure 3-88. Press new inner race on pinion shaft as
shown. The new inner race must be ground by a machin-
ist to OD dimension range given in Pinion Shaft Bearing
Selection table for the finished lapped ID of the outer
race. The finished inner race must meet these specifica-
tions.

See Figure 3-89 for necessary dimansions for construct-
ing a press-on tool. When the tool bottoms against the
flywheal, comect inner race location is automatically
established.

Roundness: within 0.0002 in.
Taper: within 0.0002 in. (0.005 mm)
Surface finish: 16 BMS

12. The following example illustrates how to determine the
required inner race OD,

EXAMPLE:

A, If smallest measured 1D of outer race is 1.5651 in.
{39.754 mm) the Pinion Shaft Bearing Selection
table indicates an inner race OD range of 1.2496-
1.2504 in. (31.740 - 31.760 mm) is required.

b 1E5% 5

1.145in.

(29.08 mm)
Bl - e
i {28.83 mm)

ATAVKRAAVARANA

LA

b
1 = 1

1. Pinion shaft inner race
2. Flywheel {gear side)

BOTTHIE Pinion outer race

installation

|
Pinion outer race
removal

T AT kTS ma)

Pinion inner race
installation

LEF R )
L
r Fizsarm={

B AIFC1KLT wwel

1.145" (FRL08 man]
TTaT (EEEs el
I 575 5224 mam
T (30% |

Figure 3-88. Inner Race Location

Figure 3-89. Pinion Shaft Bearing Tools
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NOTE

Have machinist grind oufer race to center or middle of
required OD range. This will prevent grinding outer race
undersize and gives a more easily achieved tolerance range.

A, Grind inner race. Measure OD at four places and
check that specifications in Step 11 are met.

B. For example purposes, the largest measured OD of
inner race after grinding is 1.2493 in. (31.747 mm) OD.

C. See Pinion Shaft Bearing Selection table, With a
1.5651 in. ID outer race and a 1.2499 in. (31.747 mm)
OD inner race, a blue bearing is required.

NOTE

Always use the smallast outer race 1D measurement and the
largest OD inner race measurament when selecting bearings.

LAPPING ENGINE MAIN BEARING
RACES (FIGURE 3-90)

T
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Secure right and left crankcase halves with three crank-
case stud bolts {top center and bottom left and right). The
sprocket shaft bearing outer races and large spacer must
be installed in left crankcase.

Obtain CRANKCASE MAIN BEARING LAPPING TOOL
(Part Mo. HD-96710-40B). Assemble CRANKCASE
MAIN BEARING LAP (Part No. HD-96718-87) to lapping
handle. Assemble guide sleeve to sprocket shaft bearing
bushing. Sleeves, for use with tapered bearing, are
assembled to case with bearings and small spacer collar.
Finger-tighten the sleeve parts.

Insert lap shaft with arbor assembled through pinion
bearing bushing and into guide sleeve. Tighten arbor
expansion collars using a length of 0.158 in. (3.98 mm)
rod as spanner until arbor begins to drag. Do not adjust
arbor snug in bushing or bushing will “bell” a condition
where hole is larger at ends than it is in the center.

Figure 3-90. Lapping Pinion Shaft Main Bearing

4.  Withdraw arbor far encugh to coat lightly with 220 grit

lapping compound. Do not apply a heavy coat. Reposi-
tion lap in bushing and turn handle at moderate hand
speed. Work lap back and forth in bushing, as it is
revolved, to avoid grooving and tapering,

5. At freguent intervals, remove lap from crankcase wash

and inspect bushing. Lapping is completed when entire
bushing surface has a dull, satin finish rather than a
glossy, smooth appearance. If necessary, flush off lap in
cleaning solvent, air dry and apply fresh, light coat of fine
lapping compound.



ASSEMBLY

Flywheels

After correct connecting rod bearing fit has been attained,
clean and assemble parts as follows:

1.

Carefully clean all flywheel components using a non-
petroleumn-based solvent, such as LOCTITE CLEANING
SOLVENT or electrical contact cleaner. Thoroughly dry
all components.

See Figure 3-79. Apply two drops of PERMABOND®
HM-161 to the crank pin threads, and apply no more than
two drops to the nut bearing faces.

Acaution

Do not apply any PERMABOND HM-161 Compound or
Retaining Compound to shaft tapers.

3.

Assemble crank pin (6) to gear-side flywheel (5} making
sure that key (7) is in proper position. Tighten crank pin
nut. See ENGINE, SPECIFICATIONS for proper torque.

Position gear-side flywheel assembly in a flywheel fixture
with crank pin pointing up. Wipe crank pin taper clean,

See Figure 3-91. Slip bearings, and connecting rods over
crank pin. Assemble angular boss of the female rod adja-
cent o large radius side of the male rod as shown. The
side of the male rod with the larger radius is narrower in
the area where it fits between the forks of the female rod.

Verify that il passages through pinion shaft, gear-side
flywheel, and crank pin are clear by blowing compressed
air into oil galley at end of pinion shaft.

Install sprocket-side flywheel, Lightly tighten nut.

See Figure 3-92. Hold steel straightedge along outer
face of wheel rims at 90" from crank pin as shown. Tap
outer rim of top wheel untii wheels are concentric.
Tighten nut, recheck with straightedge at frequent inter-
vals,

NOTE

Use soft metal hammer to realign wheels.

#IhO3ET

Figure 3-92. Squaring Flywheel Faces

B0 BT Mote position of boss

Forked or female rod -
assembile to rear cylinder

N

Note position
of radius
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Figure 3-91. Installing Connecting Rods



10.

11.

12

13

14.

15.

Tighten crank pin nut to 150-185 ft-lbs {203-251 Nm)
torque. See Figure 3-93. Install flywheel assembly in
Harley-Davidson FLYWHEEL TRUING DEVICE (Part No.
HD-96650-80) as shown. Adjust so centers are snug.
Wheels must turn freely; however, shafts must not be
loose in centers. If flywheel assembly is either loose or
squeezed, indicators will not indicate accurately. Adjust
indicators to take reading as near to flywheels as possi-
ble, s0 pointers read at about the middle of the scales.

Turn flywheels slowly and observe the movement of indi-
cator pointers. Movement toward flywheels indicate high
points of shafts. Find highest point of each shaft and
chalk-mark flywheel rims at those points. Remaove fiy-
wheel from stand and make corrections as follows:

See Figure 3-83. Flywheel may be out of true three
ways, A, B and C or a combination of two of the three
Ways.

When wheels are both out of true as indicated in A,
tighten C-clamp on rims or wheels opposite crank pin
and lightly tap the rim at the crank pin with lead or cop-
per mallet.

When wheels are both out of true as indicated in B, drive
a hardwood wedge between the wheels opposite the
crank pin and lightly tap the rims near the crank pin with
a lead or copper mallet.

When wheels are out of true as indicated in C, strike the
rim of the wheel a firm blow at about 90° from crank pin
an high side,

When wheels are out of true in a combination of any of
the conditions shown, correct G first, tapping rim of
offending whesl anly, and then correct condition A or B,

NOTE
The number of blows required and how hard they should be
struck depends on how far shafts are out of true and how tight
nuts are drawn. Always remove the flywheels from the stand,
and strike the flywheal rim only at 80° fo the crank pin. Use
only a soft metal mallet. Never strike wheels a hard blow near
crank pin. This could result in a broken crank pin,
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Figure 3-94. Correcting Flywheel Alignment
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Figure 3-93. Truing Flywheel



16. See Figure 3-93. Readjust centers, revolve wheels and
take reading from indicator. Repeat fruing operation until
indicated shaft runout does not exceed 0.007 in.
{0,025 mm) (each graduation on indicator is 0.002 in.
{0.05 mmj).

17. If it is impossible to true wheels, check for a cracked fly-
wheel, damaged or enlarged tapered hole, or a sprocket
or pinion shaft worn out-of-round at surface where indi-
cator reading is being taken,

18. See Figure 3-95. When wheels are true, check connect-
ing rod side play with thickness gauge as shown. If it is
greater than tolerance shown in engine SPECIFICA-
TIONS, draw up crank pin nuts until within tolerance.
Insufficient play between rods and flywheel face is
caused by one of the following conditions:

A, Flywheels and crank pin assembled with oil on
tapers and nut over-tightened. Disassemble, clean
and reassemble.

B. Mew flywheel washers installed and not fully seated.
Disassemble, inspect, replace deepest seating fly-
wheel or crank pin. As last resort, grind down width
of forked rod.

C. Taper holes enlarged as a result of having been
taken apart several times. Replace deepest seating
wheel.

D. Cracked flywheel at tapered hole. Replace flywheel.

19. After rod side play is checked and adjusted, check that
crank pin nut is fightened to specified torque, again
check wheel trueness on truing device. Corect any
runout as above.

Crankcase Halves

Lubricate all parts with Harley-Davidson 20W50 engine oil,
and procead as follows:

1. See Figure 3-96. The original retaining ring (1) is left in
place to avoid damaging the bearing bore of the left
crankcase half. Verify that gap in retaining ring (1) is
aligned with oil supply hole (2) in left crankcase half
bearing bore.

NOTE

See Figure 3-97. Use SPROCKET SHAFT BEARING
OUTER RACE INSTALLATION TOOL (1, 2) (Part No. HD-
39458) to install left and right oufer races (4, 5) of sprocket
shaft tapered roller bearings info left crankcase half (6).
Always install left outer race (4) prior to installing right outer
race (&) because the installer base (1) is usable only when
you follow this sequence of race installation

2. Insert “SPORTSTER" end of installer base (1) into
inboard side of left crankcase half (6) bearing bore until
base contacts installed retaining ring (3).

3. Position left outer race (4) over bearing bore on outboard
side of left crankcase half (6).

4. Insert shaft of installer plug (2) through left outer race (4)
and into installer base (1). Press race into bore until
firmly seated against retaining ring (3).

Figure 3-95, Checking Connecting Rod Side Play

E151 ==

1. Retaining ring
2. 0il supply hole
3. 0il supply channel

Figure 3-96. Retaining Ring

BOTERAx

1. Installer base 4. Left outer race
2. Installer plug 5. Right outer race
3. Retaining ring 6. Left crankcase half

{do not remove)

Figure 3-97. Installing Sprocket Shaft Bear Outer Races

5. Insert "SPORTSTER" end of installer base (1) into out-
board side of left crankcase half (6) bearing bore until
base contacts outboard surface of installed left outer
race (4).



6. Position right outer race (5) over bearing bore on inboard
side of left crankcase half (8). ki

7. Insert shaft of installer plug (2) through right outer race
(5) and into installer base (1). Press race into bore until
firmly seated against retaining ring (3).

NOTE

See Figure 3-98. Use SPROCKET SHAFT BEARING/SEAL
INSTALLATION TOOL (Part No. HD-425789) o install
sprocket shaft tapered roller bearings and seal.

8. Install inner bearing (&).

a. Place new bearing, small end upward, over end of

sprocket shaft.
1. Pilot 4. Nice bearing
b. Thread pilot (1) onto sprocket shaft until pilot bot- 2. Handle 5. Sleeve
toms on sprocket shaft shoulder, 3. Washer 6. Inner bearing

: : ) Figure 3-98. Inner Bearing Installation
c. Sparingly apply graphite lubricant to threads of pilot 9 g

shaft to ensure smooth cperation,
Big1

d. Slide sleeve (5) over pilot (1) until sleeve contacts
inner bearing race. Install Nice bearing (4), washer
(3) and handle (2) on top of sleeve.

e. Rotate handle clockwise until bearing (6) contacts
flywheel shoulder, Remove tool from sprocket shaft.

9. See Figure 3-76. Install spacer (6) and outer bearing (9).

a. See Figure 3-99. Carefully place crankcase half over
sprocket shaft so that it rests flat on inner bearing.

b. Slide new inner spacer over sprocket shaft until it

contacts inner bearing race. Figure 3-99, Installing Flywheel Spacer

and Outer Bearing
¢. Place new outer bearing, small end downward, over
sprocket shaft.

d. Assemble SPROCKET SHAFT BEARING/SEAL
INSTALLATION TOOL (Part Mo, HD-42579) anto
sprocket shaft. Follow procedure in Step 8.

e. Rotate handle clockwise until bearing firmly contacts
inner spacer. Inner and outer bearings must be tight
against inner spacer for correct bearing clearance.
Remove tool from sprocket shaft,

f.  Spin crankcase half to verify that flywheel assembly
is free.
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10. See Figure 3-100. Install new spacer in seal 1D. With the
open (lipped) side facing outward, center seal/spacer
assambly over bearing bore.

AACAUTION

Do not remove the spacer after installation or the new
seal will have to be discarded and the procedure

repeated.
11. See Figure 3-101. Install bearing seal and spacer.

a. Center seal’spacer . driver (2) over seal, so that the
sleave (smaller OD) seats between seal wall and
garter spring.

b. Assemble SPROCKET SHAFT BEARING/SEAL
INSTALLATION TOOL (1) (Part No. HD-42579) and
SPROCKET SHAFT SEAL/SPACER INSTALLER
{Part No. HD-42774) onto sprocket shaft. Follow pro-
cedure in Step 8.

c. Rotate handle clockwise until the spacer makes con-
tact with the bearing. Remove tool from sprocket
shaft.

12. See Figure 3-102. Install pinion shaft bearing.
a. Lubricate pinion shaft bearing with engine oil.
b. Slip bearing on pinion shaft.
¢ Install new retaining ring in groove of pinion shaft
bearing inner race.
13. Assemble crankcase halves togethear.
a. Apply a thin coat of DOW CORNING SILASTIC or 3-
M 800 sealant to crankcase joint faces.
b. Slide pinion shaft through outer race in right crank-
case.
c. Altach crankcase halves using hardware shown in
Figure 3-71. _
d. Tighten 1/4-in. fasteners to 70-110 in-lbs (7.9-
12.4 Nm)
e. Tighten 5M16-in. fasteners to 15-18 ft-lbs (20.3-
24.4 Nm),
14. See Figure 3-103. Install cylinder studs.
a. Pack clean towels into crankcase opening.
b.  Place a steel ball into a head screw (1).
c. The cylinder studs (2} have a shoulder (3) at the
lower end. Place the end of the stud without the
shoulder into the head screw.

d. Install the stud in the crankcase with the shoulder
end down. Use an air gun (4) to drive the stud until
the shoulder reaches the crankcase.

e. Remove air gun. Use a torgue wrench to tighten
stud to 10 ft-lbs {13.6 Nm).
15. Install pistons and cylinders. See CYLINDER AND P|5-
TON, INSTALLATION in this Section.

16, Install oil pump. See ENGINE LUBRICATION SYSTEM,
OIL PUMP, INSTALLATION in this section.

17. Install cam gears, gearcase cover, tappet guides and
tappets. See GEARCASE COVER ANMD CAM GEARS,
INSTALLATION.

18. Install cylinder heads. See CYLINDER HEAD, INSTAL-
LATIOM in this Section.

e

e,

Figure 3-100. Install Spacer in Seal

E16D
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1. Bearing/seal installer (Part No. HD-42579)
2. Seal/spacer installer (Part No. 42774)

Figure 3-101. Install Bearing Seal/Spacer

Figure 3-102. Pinion Shaft Bearing
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19, Install starter. See ELECTRIC STARTER, STARTER,
INSTALLATION in Section 5.

20. Install transmission. See TRANSMISSION INSTALLA-
TION AND SHIFTER PAWL ADJUSTMENT in Section 6.

21, Install all primary drive components. This includes
engine sprockel, primary chain, complete clutch assem-
bly, engine sprocket nut and mainshaft nut. See PRI-
MARY DRIVE/CLUTCH, INSTALLATION in Section &,

22. Install primary cover. See PRIMARY COVER under PRI-
MARY DRIVE/CLUTCH, INSTALLATION in Section 6.

NOTE

Be sure to refill transmission fo proper level with fresh lubri-

cant. See TRANSMISSION, LUBRICATION in Section 6.

23. See INSTALLING THE ENGINE and perform the applica-
ble steps.

3-72
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Figure 3-103. Cylinder Studs




FUEL SYSTEM -

SUBJECT PAGE NO.

BRODITBANIONGS .« - v oo s 8 m e b8 s WA, R A B o gt ]
RN R O o s T e e e
AlrCleanar .......covvvivvvaaes F L R S e P ot 4-18
Ul SH PRI NaIve:: s S R R S s AR 4-20
EEOE TR i it i e T e A A D B T R 4-21
Evaporative Emissions Control- CaliforniaModels . . ................. 4-24

e



SPECIFICATIONS

XLH 883 XLH 1200/ 1200S Sport
49 Calif. HDI, Swiss 49 State Calif. HDI, Swiss
State
Carburetor Jet Sizes
Main jet 160 170 190 170/195 | 185/195 190/195
Slow jet 42 42 42 42 42 42
Carburetor Adjustments
Engine slow idle speed 1050 rpm
Engine speed for setting ignition timing 1050-1500 rpm
Fuel Tank Capacity
Total 3.30 gallons (U.8.)
12.5 liters
Reserve 0.50 gallon (U.S.)
1.9 liters
Torque Values
Intake manifold flange bolts 6-10 ft-los
B-14 Nm
Air cleaner backplate to cylinder bolts 10-20 ft-lbs
14-27 Nm
Air cleaner backplate to carburetor bolts 3-5 fi-lbs
4-7 Nm
Fuel tank mounting bolts 8-16 ft-lbs
11-22 Nm
Air cleanar cover screws 3-5 ft-lbs
4-7 Nm
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CARBURETOR

GENERAL (Figure 4-1)

The carburetor is a constant-velocity, gravity-fed type with a
float-operated inlet valve, a variable venturi, a throttle stop
screw (for idle speed adjustment) and a fuel enrichment
system (for starting).

w0153adx

Vacuum piston chamber
Float chamber

Accelerator pump

ldle speed adjusting screw

bl ol v

Figure 4-1. Carburetor

4-2

ldle and transter ports provide a balanced fuel mixture during
the transition period from stop to mid-range. A vacuum piston
controls venturi opening.

The carburetor is specifically designed to control exhaust
emissions, All jets are fixed. The idle mixture has been pre-
set at the factory. The idle mixture screw is recessed in the
carburetor casting. The opening is sealed with a plug
because it is intended that the idle mixture be non-adjustable.

NOTE

Adjusting mixfure setfing by procedures other than specified
in this section may be in viclation of Federal or Siale
regulations.

This system partially compensates for changes in the mixture
that are normally caused by changes in altitude. Because
atmospheric pressures drop as altitude increases, the
pressure difference in the upper and lower chambers is
reduced; this results in less fuel being delivered ta the engine,
thereby maintaining the correct air/fuel ratio for better engine
performance and reduced exhaust emissions.

All models except the 12008 have a drain for emptying the
float chamber during seasonal or extended periods of
storage.

NOTE

The XL12005 Sport model does NOT hawve a drain for
emptying the float chamber.

The carburetor is equipped with an accelerator pump. The
accelerator pump system uses sudden throttle openings
(rapid accelerations) to quickly inject raw fuel into the
carburetor venturi; this provides extra fuel for smoath
acceleration.



TROUBLESHOOTING

OVERFLOW
Check for: Remedy:
1. Restricted fuel tank vent systemn. 1. Correct restricted hose. Replace vapor valve,
2. Loose float bowl screws. 2. Tighten screws.
3. Damaged float bowl O-ring. 3. Replace O-ring.
4, Damaged or leaking float assembly. 4. Replace float assembly.
5. Particle contamination in fuel inlet fitting cavity. 5. Clean and clear cavity and fuel supply tract.
6.  Warn or dirty inlet valve or seat. 6. Clean or replace valve and clean seat.
7. Improper fuel level in float bowl. 7. Adjust float tab for correct fuel level,
POOR IDLING
Check for: Remedy:
1. Idle speed improperly adjusted. 1. Adjust operating idle speed.
2. Inlet system air leak (faster idling). 2. Correct as required.
3. Loose low speed jet. 3. Tighten jet.
4. Contaminated or plugged low speed system. 4. Clean contaminants and clear passages.
5. Enrichener valve not seated or leaking. 5. Adjust, clean or replace.
6. Leaking accelerator pump. 6. Repair.

POOR FUEL ECONOMY

Check for:

Excessive use of enrichener system.
Enrichener valve not seated or leaking.
Dirty air cleaner element.

Restricted fuel tank vent system.

High speed riding style.

ldle speed improperly adjusted.

Loose jets.

Fuel level toa high.

Plugged or restricted bowl vent,

10. Warn or damaged needle or needla jet.
11. Vacuum piston assembly malfunction.
12. Plugged air jets or passages.

13. Excessive accelerator pump output.

el R R S

Remedy:

Limit system use.

Adjust, clean or replace.

Clean or replace as requirad.
Correct restricted hose. Replace vapor valve.
Modify riding habits.

Adjust operating idle speed.

Tighten jets.

Adjust float level.

Clean and clear passages.

10. Replace needle or needle jet.

11, See Vacuum Piston Troubleshooting.
12. Clean and clear passages.

000 W L

13. Check and clean accelerator pump bypass orifice.

POOR ACCELERATION

Check for: Remedy:

1. Throttle cables misaligned. 1. Adjust throttle cables.

2. Inlet systermn air leak, 2. Correct as reguired.

3. Restricted fuel tank vent system. 3. Correct restricted hose. Replace vapor valve.
4. Restricted fuel supply passages. 4. Correct and clear restriction,

5. Plugged bowl vent or overflow. 5. Clean and clear passages.

6. Enrichener valve not seated or leaking. 6. Adjust, clean or replace.

7. Warn or damaged needle or needle jet. 7. Replace assembly.

8. Vacuum piston malfunction. 8. SeeVacuum Piston Troubleshoaoting.
8. Plugged jets or passages. 9. Clean and clear as required.

10. Fuel level (float chamber) too low. 1 D Adjust float level,

11. Accelerator pump leaking or no output.

. Repair as necessary.




TROUBLESHO

OTING (CONT)

HARD STARTING

Check for:

Enrichener system plugged, not properly functioning or
improperly operated.

Remedy:

1.  Clean, adjust, or replace; or read Owner's Manual,

2. Inlet system air leak. 2. Correct as required.

3. Restricted fuel supply. 3. Correct fuel supply or passages.

4. Fuel overflow. 4.  See Overflow Troubleshooting.

5. Plugged slow jet or passages. 5. Clean and clear jet or passages.
POOR PERFORMANCE ON ROAD

Check for: Remedy:

1. Idle speed improperly adjusted. 1. Adjust operating idle speed.

2. Inlet system air leak. 2. Correct as reguired.

3. Restricted fuel tank vent system. 3. Correct restricted hose. Replace vapor valve.

4. Dirty or damaged air cleaner element. 4. Clean or replace.

5. Enrichener valve not seated or leaking. 5.  Adjust, clean or replace.

6. Restricted fuel supply tract. 6. Correct and clear restriction,

7. Plugged bow! vent or overflow. 7. Clean and clear passages.

8. Loose or plugged fuel and air jets or passages. 8. Clean, clear and correct as required.

9. Worn or damaged needle or needle jet. 9. Replace assembly.

10 Vacuum pistan assembly malfunction. 10. See Vacuum Piston Troubleshooting.

. Accelerator pump inoperative.

11. Repair as required.

POOR HIGH-SPEE

D PERFORMANCE

Check for:

=Wk o

Inlet system air leak,

Enrichener valve not seated or leaking.
Restricted fuel tank vent system.
Restricted fuel supply tract.

Dirty or damaged air cleaner element.
Flugged bowl, vent ar averflow.

Worn or damaged needle or needle jet.
Vacuum piston assembly malfunction.
Loose or plugged main jets or passages.

0. Improper fuel level.
11.

Remedy:

1. Clean or replace

2. Adjust, clean or replace.

3. Correct restricted hose. Replace vapor valve.
4. Correct and clean restriction.

5. Clean or replace.

6. Clean and clear passages.

7. Replace assembly.

8. See Vacuum Piston Troubleshoaoting.

9. Tighten, clean, clear as required.

10 Adjust float level,

Accelerator pump inoperative.

. Repair as required.




VACUUM PISTON ASSEMBLY TROUBLESHOOTING

PISTON DOES NOT RISE PROPERLY

1. Spring damaged.

Check for: Remedy:
1. Piston atmosphere vent blocked. 1. Clear vent.
2. Diaphragm cap loose, damaged or leaking. 2. Tighten or replace cap.
3. Spring binding. 3. Correct or replace spring.
4. Diaphragm pinched at lip groove. 4. Heposition diaphragm lip.
5. Torn diaphragm. 5. Heplace piston diaphragm assembly.
6. Piston binding. 6. Clean piston slides and body or replace piston.
7. [Piston vacuum passage plugged. 7. Clean and clear passage.
PISTON DOES NOT CLOSE PROPERLY
Check for: Remedy:

1. Replace spring.

2. Piston binding. 2. Clean piston slides and body or replace piston.
3. Piston diaphragm ring dirty or damaged. 3. Clean or replace piston.

OPERATION o

Enrichener

The enrichener knob, next to the ignition switch, controls the
opening and closing of the enrichener valve at the carburator.

COOL ENGINE

BE SURE THROTTLE 1S CLOSED. Pull enrichenear knob fully
out. Turn the ignition switch on and press starter switch to
operate the electric starter.

Mcaution

You must pay close attention to a C. V. carburetor
equipped vehicle's warm-up time. Both excessive use
and insufficient use of the enrichener may cause poor
performance, erratic idle, poor fuel economy and spark
plug fouling.

OUTSIDE TEMPERATURE LESS THAN 50°F (10°C)

The vehicle should be allowed to warm up for only 15-30
seconds before being driven. Initial warm-up periods longer
than 30 seconds are not recommended. For temperatures
well below S0°F (10°C), you may need to twist the throttle
once or twice immediately before attempting engine start-up.
This will add extra fuel from the carburetor accelerator pump
o assist the start-up.

1. If the outside temperature is less than 50° F (10°C), ride
for five minutes or three miles {5 km) with enrichener

knob fully out.

2. Push the enrichener knob in to approximately 1/2 way.
Ride another two minutes or two miles (3 km).

3. See Figure 4-2. Then push enrichener knob fully in. If

engine will not idle at specified rpm, pull out enrichener
knob enough to allow correct idle speed. Ride another
two minutes or two miles (3 km); then push enrichener
knob fully in.

Figure 4-2. Enrichener Knob Fully In

OUTSIDE TEMPERATURE GREATER THAN 50° F (10°C)

The vehicle should be allowed to warm up for only 15-30
seconds before being driven. Initial warm-up periods longer
than 30 seconds are not recommended.

1. If the outside temperature is greater than 50°F {(10°C),
ride for three minutes or two miles (3 km) with enrichener
knob fully out.

2. Push the enrichener knob in to approximately 1/2 way,
Ride another two minutes or two miles {3 km).
3. Then push enrichener knob fully in. If engine will not idle

at specified rpm, pull out enrichenar knob enough to
allow correct idle speed. Ride another two minutes or
two miles (3 km); then push enrichener knob fully in.

WARM OR HOT ENGINE

Open throttle 1/8-1/4 of full travel. Turn on ignition switch and
operate electric starter. See Figure 4-2. DO NOT USE
EMNRICHEMER, unless engine will not idle at specified rpm. If
engine will not idle at specified rpm, pull out enrichener knob
enough to allow correct idle speed. Ride two minutes or two
miles {3 km); then push enrichener knob fully in.

45



Fuel Supply System

Fuel from the fuel tank passes through the carburetor inlet
valve into the carburetor float chamber. The rising fuel level in
the float chamber lifts the float, which in turn lifts the attached
inlet valve closer to the valve seat. When the fuel reaches the
level predetermined by the float level setting, the float will lift
the inlet valve into its seated position, thereby closing the
valve and stopping fuel flow 1o the float chamber,

When fuel is used by the running engine, the fuel level in the
float chamber drops; this lowers the float and inlet valve,
thereby causing the valve to open and the fuel flow to resume.

The float chamber is vented to atmosphere through an air
passage in the carburetor body. The opening for the float
chamber vent passage is next to the carburetor main venturi
inlet, on the carburetor body surface to which the air cleaner
backplate is mounted.

b4 2Gxdn
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Starter System

The starting circuit consists of a cable-actuated enrichener
valve and converging fuel and air passages in the carburetor
body.

The enrichener airfuel passage opens to the carburetor
venturi, where low pressure exists when the engine is
running. Fuel in the carburetor float bowl and air in the
enrichener air inlet are vented to atmosphere and are at
atmospheric prassure (greater pressure than in  the
carburetor venturi)

When the enrichener knob is pulled outward, the enrichenar
valve opens the airfuel passage to the low pressure
carburetor venturi. Fuel in the float bowl, at atmospheric
pressure, flows upward through a metering enrichenar jet and
then through a passage to the lower pressure enrichener
valve chamber. Air in the enrichener air inlet, at atmospheric
pressure, also flows into the lower pressure enrichener valve
chamber and mixes with the incoming fuel. The resulting air/
fuel mixture flows through the airfuel passage into the
carburetor venturi, effectively increasing the amount of fuel
delivered to the combustion chambers.

b2 T udx
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Idle- and Low-Speed Circuit

At idle (with the throttle plate closed and the main air stream
obstructed), engine idle speed is maintained by fuel metered
through the slow jel. Air from the slow air jet mixes with the
fuel and is delivered to the idle port at the low pressure side
of the throttle plate.

At low speed (with the throftle plate slightly open), the
transfer ports are exposed to the low pressure side of the
throttle plate, and additional fuel is directed to the barrel of
the carburetor.

During the transition period from idle speed to mid-range, the
idle and transfer ports also supply some fuel to the carburetor
barrel; this allows for a smoother transition.

The venturi opening Is reduced by the low position of the
vacuum piston. This enables initial air stream velocities to be
higher than nermally attainable with fixed-venturi carburetors.
The higher air stream velocities provide improved atomization
of fuel necessary for good acceleration and driveability.

BD42Eadx
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Mid Range Slide Position and Fuel
Discharge

As the throttle plate is opened, air flow increases through the
carburetor; this causes air pressure fo decrease in the
carburetor venturi (near the needle jet) and in the chamber
above the diaphragm (which is vented to the venturi through
a vacuum port and passage in the vacuum piston).

The chamber beneath the diaphragm is vented to higher
atmospheric pressure by a passage to the carburetor inlet.
The higher air pressure at the underside of the diaphragm
overcomes spring pressure and moves the vacuum piston

upward in proportion to the pressure difference between the
chambers.

The tapered needle moves upward with the vacuum piston,
thereby opening the needle jet. With the needle jet open, the
main bleed tube is exposed to the lower pressure of the
carburetor venturi. This causes fuel in the float bowl (at
atmospheric pressure) to flow through the main jet and into
the main bleed tube. Air from the main air jet {at atmospheric
pressure) flows through the main bleed tube openings and
mixes with the incoming fuel. The airfuel mixture is then
delivered through the needle jet into the main air stream of
the venturi.

b0428uT
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High-Speed Circuit Slide Position and Fuel
Discharge

As the throitle plate is opened. the pressure difference
between the chambers above and below the diaphragm
increases and the vacuum piston moves further upward.

The venturi opening increases and the needls is lifted further
out of the needle jel. The quantity of fuel and the volume of
air are simultaneously increased and metered to the
proportions of engine demand by the variable venturi and
needle lift. With the vacuum piston fully upward, the venturi
opening is fully enlarged and the needle jet opening exposure
to the air stream is at its maximum. Air and fuel supplies are
now available in quantities sufficient to meet maximum
engine demand.

b0

Vacuum ——
port

Throttle ___

plate

Main bleed tube

HIGH SPEED SLIDE POSITION AND FUEL DISCHARGE

_. Diaphragm

Vacuum piston

Meedle

B Meedle jet

B Main air jet

=~ D AlR
R . FUEL

Main jet
AIR/FUEL

4-10



Accelerator Pump System

The accelerator pump system uses sudden throftle openings
(rapid acceleration) to quickly inject fuel into the carburetar
vanturi; the extra fuel provides for smoaoth acceleration. This
fuel also assists engine operation during cold engine warm-
up when the enrichener is turned off prematurely.

Rapid throttle action, during the first third of throtile travel,
causes the accelerator pump rod to depress the accelerator

pump diaphragm. This forces fuel in the pump to flow through
a fuel passage (which has a “one-way" check valve), through
the pump nozzle, and then into the venturi. When the throttle
closes, the pump rod liftis up and away from the pump
diaphragm; a spring below the diaphragm pushes the
diaphragm upward, thereby causing the lower pump cavity to
refill with fuel from the float bowl. The check valve prevents
backflow of fuel from the pump nozzlefuel passage during
this refilling phase.

b3 wds

_A

Venturi

Check
valve

Diaphragm

-
/

Pump lever

ACCELERATOR PUMP SYSTEM

Throttle
shaft

Throttle
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ADJUSTMENT
Slow Idle

NOTE

Make certain enrichener knob is pushed in all the way before
adjusting engine idle. The CV carburelor enrichener circuit
will cause engine idle speed lo increase to approximately
2000 rpm with enrichener knob pulled out fully and engine
running at normal operating tempearature. With enrichener
knob pulled out partially, and engine running at normal
operating temperalure, engine idle speed will also increase
above normal idle speed. The increase in idle speed is
intended to alert the rider that engine is warmed up, and that
enrichener knob should be pushed in all the way. Continued
use of enrichener, after engine s at normal operating
temperature, may cause fouled spark plugs.

See Figure 4-1. With engine at normal operating temperature
and enrichener pushed in all the way (enrichener valve
closed), adjust idle speed adjusting screw {4) so engine idles
at 950-1050 rpm.

NOTE

Use a test tachometer, connected to negative ignition coil
terminal, to measure engine rom on XLH 883 models.

Enrichener Control (Figure 4-3)

Check fuel enrichener operation. Fuel enrichenar knob (2)
should open {and remain open) and close without binding.
Plastic nut (1), next to the enrichener knob, controls the
sliding resistance of the enrichener contral cable within the
cable conduit. If adjustment is needed, perform the following:

dyrelE02

L =

1. Plastic nut
2. Fuel enrichener
knob

3. Lockwasher
4. Flat
5. Hex nut

Figure 4-3. Fuel Enrichener Control
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1. Loosen hex nut (5) at backside of mounting bracket.
2. Move cable assembly free of slot in mounting bracket.

3. Hold cable assembly at flats (4) with a wrench. Turn
plastic nut (1) by hand counterclockwise (reducing
sliding resistance) until knob slides inward unaided.

4. Turn plastic nut clockwise (increasing sliding resistance)
until knob remains fully open without holding, and closes
with relative ease.

5. Position cable assembly into slot in mounting bracket.
Tighten hex nut at backside of bracket.

NOTE

Do not lubricate the cable or inside of conduii; the cable must
have sliding resistance to work property.

Float Level (Figure 4-4)

1. Place carburetor on a flat, clean surface on engine
manifold side. This is the “base” Tilt carburetor
counterclockwise 15" to 20° from base until float comes
o rest.

NOTE

If carburetor is filfed less than 15° or more than 207, youwr
measurements will be inaccurate.

2. Use a vernier or dial caliper depth gauge to measure from
the carburetor flange face to the perimeter of the float. Be
careful not to push on float while measuring. The
measurement must be 0.413-0.453 in. (10.49-11.51 mm).
If measurement is not within given dimension, remove
float and carefully bend tab in order to reposition float at
proper level.

3. Install float, and recheck setting.

4. Install float bowl. Install carburetor as described in
CARBURETOR, INSTALLATIOMN.
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OPERATION CHECK - VACUUM
PISTON (Figure 4-5)

Opening Malfunction

AwarnING

While observing piston slide movement, be sure to
maintain a safe distance from the carburetor and to wear
suitable eye protection. An unexpected engine backfire
could cause burns or eye injury.

1. With air cleaner cover off and engine running, twist
throttle control partially open and closed several times
while observing whether or not vacuum piston (4) has
upward movement, If piston does not rise, ses VACULM
PISTOMN.

2. With engine not running, lift vacuum piston (4) with
finger. Feel whether piston lifts fully and smoothly or
whether there is a binding condition.

Closing Malfunction

1. With engine not running, lift vacuum piston (4) to full
open position, then release. Observe whether piston
slides downward smoothly and fully to stop.

2. Observe position of piston slide at its lowest downward
point. Lower edge of slide should rest at horizontal
groove at lower end of slide track. See VACUUM
FISTON TROUBLESHOOTING if problems are noted.

REMOVAL

AAwaRNING

Gasoline can be extremely flammable and highly
explosive. Do not smoke or allow open flame or sparks
when refueling or servicing the fuel system. Inadequate
safety precautions may result in personal injury and/or
property damage.

1. Turn the fuel supply valve to OFF,

2. Remove the air cleaner and backplate. See AIR
CLEANER, REMOVAL in this section.

AAwARNING

A small amount of gasoline may drain from the fuel hose
when disconnected from the carburetor. Thoroughly wipe
up any spilt fuel immediately and dispose of rags in a
suitable manner. Gasoline can be extremely flammable
and highly explosive. Inadequate safety precautions may
result in personal injury and/or property damage.

3. See Figure 4-6. Disconnect fuel hose (1) and throttle
cables (2) from carburetor,

4. See Figure 4-5, Disconnect fuel overflow/drain hose (31)
from fuel overflow fitting (except XL-Sport). Disconnect

vacuum hose (58) from V.O.E.S. fitting {7). Disconnect
enrichener valve assembly (19, 20, 21, 22, and 23).

On California models only, disconnect canister purge
hose from fitting on carburetor body. See EVAPORATIVE
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EMISSIONS CONTROL — CALIFORMIA MODELS in
this section.

5. Remove the fuel tank. See FUEL TAMK, REMOVAL in
this section.

6. See Figure 4-7. Pull carburetor free of intake manifold
(5). I removing intake manifold, remove four manifold
mounting screws (4). Remove intake manifold, seal ring
{6). mounting flanges {1 and 2) and two intake manifold
seals (3).

DISASSEMBLY (Figure 4-5)
Vacuum Piston Chamber
1. Remove screws (26, 25) and bracket {24).

2. Remove three screws and washers (2). Remove cover
{1) and spring (3).

3. Lift out vacuum piston (4) with needie (6) and spring seat
(5). Remove loose parts from vacuum piston.

Carburetor Body

1. Remove four screws and washers (18). Remove float
bowl assembly {38).

2. Remove pin (14), float (16} and fuel inlet valve {13).

3. Back out main jet {11} and needle jet holder (10). Needle
jet {9) is free to be removed from bottom end of passage.

4. Insert thin-bladed screwdriver into slow jet passage to
remove slow jet (12).

Accelerator Pump

1. Remove three screws (49), lockwashers [(48),
accelerator pump housing (42), spring (43) and
diaphragm (44). Remove O-ring (45) from housing.

CLEANING, INSPECTION AND
REPAIR (Figure 4-5)

Vacuum Piston Components

1. Hold vacuum piston up to strong light. Examine
diaphragm at top of vacuum piston (4) for evidence of
pinching, holes or tears. Replace if damaged.

2. Examine vacuum passage through bottom of piston (4),
Clean passage if restricted.

3. Examine spring (3) for stretching, crimping, distortion or
damage. Replace if necessary.

4.  Examine shide on sides of piston (4) to be sure surface is
smooth and clean. Clean or buff out any rough surfaces.

5. Examine needle for evidence of bending or damage.
Meedle should be straight; surface of taper should be
smaooth and even,
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11.
12,

*The XL-1200 Sport does

NOT have a Drain screw &
(47) or Fuel overflowsdrain o A
hose (3 1). 49

13.
14,

Top cover

Screw and washers (3)
Spring

Vacuum piston
Spring seat

Jet needle
Fitting (V.0.E.S.)
Fuel inlet fitting
Needle jet
MNeedle jet holder
Main jet

Slow jet

Fuel inlet valve
Pin

15.
16.
17.
18.
19.
20.
21.

22,
. Spring

24,
25.

28.

. Screw and lockwasher
. Ildle speed adj. screw

. Washer (2)

. Overflow pipe

. *Fuel overflow/drain hose
. Clip

. Washer

. Cotter pin (2)

. Washer (3)

. Washer

. Lever

. Float bowl

. E-clip

. Accelerator pump nozzle
. Spring

. Pump housing
. Spring

. Diaphragm

. O-ring

. O-ring

. Lockwasher (3)

. Screw (3)

. Boot

. Accelerator pump rod
. Collar

. O-Ring

. Clamp (2)

. Hose

. Insulator

57.

Pump linkage

Float

Carburetor body

Screw w/ lockwasher (4)
Cable guide

Starter cap

Cable sealing cap
Enrichener valve

Throttle cable bracket

Screw

Spring

Drain screw

Washer
Vacuum hose

Figure 4-5. Constani-Velocity (CV) Carburetor
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1. Fuel Hose 2. Throttle cables (2)

Figure 4-6. Carburetor Hoses and Cable Connections

xlhmanitoid

~

Rear mounting flange
Front mounting flange
Intake manifold seal (2)
Screw (4)

Intake manifold

Seal ring

=r B ]

Figure 4-7. Intake Manifold

Carburetor Body Components
1. Check float bowl O-ring (53) for any distortion or
damage. Replace if seating surfaces are damaged.

2. Examine fuel inlet valve (13) and inlet valve seat. Clean
with carburetor cleaner. Replace if seating surfaces are

damaged.

3. Clean slow jet (12) with carburetor cleaner. Check to be
sure all orifices are open.
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4. Check enrichener valve (22). Be sure needle guide is
clean, straight and undamaged. Check composition
seating surface for wear or damage. Replace if
damaged.

5. Check enrichener valve chamber. Clean with carburetor
cleaner. Check that all passages are open and free of
ohstruction.

6. Clean needle jet (9). Replace if damaged.

7. Clean all internal fuel/air passages and jets. Check that
all passages and jets are opan and free of obstruction,

8. Check needle jet holder {(10). Clean bleed tube orifices.
Replace holder if damaged.

9. Check float (16) for cracks or other leaks. Replace if
damaged.

10. Clean main jet (11) with carburetor cleaner and inspect
for damage. Replace if damaged.

Accelerator Pump

1. Inspect the accelerator pump diaphragm (44) for holes,
cracks or deformation. Replace as necessary.

2. Replace the pump rod (51) if it is bent; replace the boaot
{50) if it is cracked.

ASSEMBLY (Figure 4-5)

Vacuum Piston Chamber

1. Place needle (6) through center hole in vacuum piston
(4). Place spring seat (5) over top of needle.

2. Insert vacuum piston into carburetor body. The slides on
the piston are off-center and the piston will fit into the
slide track grooves one way only. If piston does not fit,
rotate 180 degrees.

3. Check to be sure diaphragm is seated evenly into groove
at top of carburetor body. Place spring (3) over spring
seat (5), and carefully lower top cover (1). Keep spring
straight while lowering top cover.

4. After top cover is seated, hold top cover while lifting
vacuum piston upward. Piston should raise 1o top
smoaothly. If piston movement is restricted, spring is
cocked; lift up top cover, then lower carefully, keeping
spring coils straight.

5. Once top cover is installed correctly, install screws and
washers (2). Place bracket (24) in position with idle
screw (27), resting on top of throttle cam stop. Install
bady screw and washer (26) first, then top screw (25) 1o
prevent bending bracket or throttle cam.

Carburetor Body

Acaution

Slow jets from fixed-venturi carburetors look the same as
the slow jet of the CV carburetor. However, the air bleed
hole sizes are different on fixed-venturi carburetors, and
they must not be installed on CV carburetors.




1. Thread slow jet {12} into slow jet passage with narrow-
bladed screwdriver.

2. Turn carburetor upside down. Place needle jet (9) in
main jel passage with needle passing through center
hole. Be sure end of jet with larger opening and
chamfered surface enters passage first.

3. Insert needle jet holder (10) intoe main jet passage with
neadle insertad into center of holder. Thread holder into
passage and tighten. Thread and tighten main jet (11} in
tapped hole in holder (10).

4. Place float assembly (16) into position with fuel inlet
valve (13) inserted into valve seat and with pivot arm
aligned with holes in mounting posts (at bottom of
carburetor body). Insert pin (14) through float pivot arm
and float mounting posts.

5. Check float level setting and adjust if necessary. Sea
CARBURETOR, ADJUSTMENT, FLOAT LEVEL in this
section.

6. Place float bowl (38) over float and onto carburetor body
flange. Bowl will only fit in one position. Install and
tighten screws and washers (18).

Accelerator Pump

Install diaphragm (44), spring (43), O-ring (45) and pump
housing (42). Secure with three screws (49) and lockwashers
(48).

INSTALLATION

Carburetor

1. See Figure 4-7. Place flanges (1 and 2) onto aluminum
manifold (5).

2. Place intake manifold seals (3) onto each spigot of
manifold with chamfered edge against flanges (1 and 2).

3. Place channel of seal ring (6) over inlet end of manifold.

4. Position manifold against intake ports of cylinder head,
with slotted and round holes in flanges (1 and 2) aligned
with holes in cylinder head. Insert screws (4) through
manifold flangas and loosely thread into tapped holes in
cylinder head.

NOTE

The fit between the carburetor and the seal ring is tight. For
ease of installation, lubricate the mating surfaces, carburetor
body and seal ring with liguid dish soap or tire mounting lube
prior to assembiy.

5. Lubricate only the inside surface of seal ring (&) that will
be in contact with the carburetor. Also apply a light coat
of lubricant to the spigot of the carburetor body. Push
carburetor body into seal ring (6).

6. Install air cleaner backplate and air cleaner. See AIR
CLEAMER, INSTALLATION in this section.

7.  See Figure 4-7. Final tighten intake manifold screws (4)
to 6-10 ft-lbs (8-14 Nm) torque.

8. Install fuel tank. See FUEL TANK, INSTALLATION in this
section,

9. On California models only, connect canister purge hose
onto fiting on carburetor body. See EVAPORATIVE
EMISSIONS CONTROL — CALIFORNMNIA MODELS in
thig section.

10. See Figure 4-5, Connect fuel overflow/drain hose (31) to
fuel overflow fitting. Connect vacuum hose (58) to
V.O.E.S. fitting (7). Connect enrichener valve assembly
(19, 20, 21, 22, 23) to carburetor body.

11. See Figure 4-6. Install throttle cables (2) and fuel hose
(1) onto carburetor.

Carburetor Fuel Overflow / Drain Hose
Routing (Figure 4-5)

On non-California models, route fuel overflow/drain hose (31)
from the carburetor fuel overflow fitting downward and
forward through the space between the engine front cylinder
and the front cylinder push rod covers (intake and exhaust),
and then downward through the space between the engine
crankcase and the oil filter.

On all California models, route the fuel overflow/drain {vent)
hose (31) from the carburetor fuel overflow fitting forward,
along the inboard side of the carburetor float bowl (38), to a
plastic fitting on the inboard side of the air cleaner backplate.
Refer to EVAPORATIVE EMISSIONS CONTROL -
CALIFORNIA MODELS and AIR CLEAMER, INSTALLATION
in this section.
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AIR CLEANER

GENERAL

The air cleaner prevents foreign material from entering the
carburetor and engine, trapping airborne dust and dirt in the
filter element, Service the air cleaner filter element every
5,000 miles (8,000 km), or more often if the motoreycle is run
in a dusty environment,

REMOVAL (Figure 4-8)

1. Remove two screws (1) from air cleaner cover (2).
Remove cover [and air cleaner trim (8) on XLH 1200
models] from backplate (4).

2. Remove filter element (3) from backplate (4). If filter
element is being removed for cleaning only, proceed to
CLEANING, INSPECTION, AND REPAIR.

3.  Remove two cylinder head screws (5) from backplate.

Acaution

To prevent damage to backplate during removal of
captive screws (6), do not allow threads of screws to
engage threads of backplate insert sleeves.

4. Alternately loosen each of three captive screws (6) a
couple of turns while pulling backplate away from
carburetor. Repeat this loosening procedure until all
screws disengage from threaded holes in carburetor, Lift
backplate (with screws) away from carburetor.

NOTE

Remaove captive screws (6} from original backplate only if
backplale Is damaged and is fo be replaced by a new
backplate.

xhiB-25sm

Domestic

1. Screw (2) Air cleaner trim (XLH 1200 models) '\\ | T
k ¥ e |
2. Cover Canister-to-air cleaner hose | @{ e
3. Filter element (canister clean air inlet hose) - k_,.-f’“'%
4. Backplate (California models)
5. Screw (2) 10. Carburetor overflow (vent) hose
6. Screw (3) {California models) 1
7. Gasket

Figure 4-8. Air Cleaner Assembly



5. On California models, disconnect clean air inlet hose (9)
and carburetor overflow (vent) hose (10) from backplate
assembly (4). Disconnect solenoid wiring at 4-pin
connector,

6. HRemove backplate (4) and gasket (7).

CLEANING, INSPECTION AND
REPAIR (Figure 4-8)

1. Remove filter element (3) from backplate (4).

AhcauTion

Do not run engine with air cleaner filter element removed.
Engine damage may result.

2. Thoroughly clean backplate (4) and inside of cover (2).

3. Replace fiter element (3) if damaged or if filter media
cannot be adequately cleaned.

AAWARNING

Do not use gasoline or solvents to clean the filter
element. Volatile / flammable cleaning agents may cause
an intake system fire, which can result in personal injury
and vehicle damage.

4. Wash filter element thoroughly in warm, soapy water. To
remove soot and carbon, soak element for 30 minutas in
warm water with mild detergent.

5. Dry the filter element using low-pressure (32 psii221 kPa
maximum) compressed air. Rotate elemeant while moving
air nozzle up and down the element interior. Do not rap
the element on a hard surface.

6. Hold fitter element up to strong light source. The element
can be considered sufficiently clean if light is uniformly
visible through the element.

INSTALLATION (Figure 4-8)

dhcauTion

If installing a new backplate (4), thread captive screws (6)
all the way into backplate prior to installation. This will
reduce the possibility of cross-threading the screws into
the carburetor.

1. On California models, connect butterfly valve solenocid
wiring (11} at 4-pin connector. Connect carburetor
overflow (vent) hose {10}, and clean air inlet hose (9) to
backplate assembly {4).

2. Position gasket (V) and backplate (4) at carburetor air
inlet. Start each captive screw (6) into threaded holes of
carburetor. Alternately tighten each screw a couple of
turns until backplate is drawn to a loose fit at carburetor
mounting surface.

3. Loosely install screws (5) through backplate (4) into
cylinder heads.

4, Tighten three captive screws (8) to 3-5 ft-lbs (4-7 Nm)
torque. On HDI model torque to 20 in-lbs (2.26 Nm).

5. Tighten two cylinder head screws (5) to 10-20 ft-lbs (14-
27 Nm) torque.

6. Service the air cleaner filter element, if necessary. See
CLEANING, INSPECTION AND REPAIR.

7. Install air cleaner filter element (3) onto backplate (4).
The words “This Side Out" should be readable on the
upper edge of the filter element when installed.

8. Fit air cleaner cover (2) onto backplate {4) and install
screws (1) [with air cleanar trim (8) on XLH 1200
models]. Tighten screws to 3-5 ft-lbs (4-7 Nm) torgue.
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FUEL SUPPLY VALVE

GENERAL (Figure 4-9)

The fuel supply valve is located on the left side, below the fuel
tank. The gascline supply to the carburaetor is shut off when
the handle is in the horizontal position. For gasoline main
supply, turn the handle clockwise until it stops in the vertical
position. For gascline reserve supply, turn the handle
counterclockwise until it stops in the vertical position. Valve
should always be in the OFF position when engine is naot
running.

slluehalveas -

Gasoline I
strainer —m0_
i For reserve supply ‘ON’

turn handle counterclockwise
to 12 o’clock position

.7 For main supply ‘OFF’
r\if'\, turn handle counter
L[ clockwise to 3 o'clock
't position

Handle shown
in "ON’position

Figure 4-9. Fuel Supply Valve

REMOVAL (Figure 4-9)

AwaRNING

Gasoline can be extremely flammable and highly
explosive. Do not smoke or allow open flame or sparks
when refueling or servicing the fuel system. Inadequate
safety precautions may result in personal injury and/or
property damage.

1. Turn the fuel supply valve to OFF,

4-20

AAWARNING

A small amount of gasoline may drain from the fuel hose
when disconnected from the carburetor. Thoroughly wipe
up any spilt fuel immediately and dispose of rags in a
suitable manner. Gasoline can be extremely flammable
and highly explosive. Inadequate safety precautions may
result in personal injury and/or property damage.

2.  Remove fuel hose from carburetor.

3. Place end of fuel hose into a proper, clean container of
adequaie size.

4. Turn supply valve to reserve (RES). Drain gasoline from
tank into container.
AwARNING

Even with the fuel tank completely drained, a small
amount of gasoline may leak from the bore when the fuel
supply valve is loosened or removed. Thoroughly wipe
up any spilt fuel immediately and dispose of rags in a
suitable manner. Gasoline can be extremely flammable
and highly explosive. Inadequate safety precautions may
result in personal injury and/or property damage.

5. Turn fitting and remove fuel supply valve assembly.

CLEANING, INSPECTION, AND
REPAIR (Figure 4-9)

1. Clean or replace filter strainar {located inside fuel tank
above fuel supply valve).

2. Flush fuel tank to remaove all dirt.

INSTALLATION (Figure 4-9)

1. Coat supply valve threads with Loctite Pipe Sealant with
Teflon and securely install fitting onto fuel tank,

2. Connect fuel hose to carburetor,



FUEL TANK

GENERAL 1

See Figure 4-10. The fuel tank is a one-piece welded tank.
Although the tank interior is treated to resist rusting, further
protection is required if the motorcyele is to be placed in
storage. Drain the tank completely and apply a one-to-one oilf
fuel mixture (or a commercially available fuel tank rust
preventative) to the tank interior.

NOTE

Turn the filler cap until at least three clicks are heard in order
o verify that it is securely fastened to the tank.

To reduce the level of vibration transmitted to the fuel tank
through the wvehicle frame, the tank is isolated by rubber
grommets (8) at its front and rear mounting points.

See Figure 4-11. The fuel tank (1) is vented through a
standpipe (vent tube) within the tank. A hose (2) at the base
of the fuel tank is connected to the standpipe.

AAWARNING

Verify that the fuel tank vapor hoses do not contact hot
exhaust or engine parts. The hoses contain flammable
vapors that can be ignited if damaged, thereby resulting
in personal injury and/or vehicle damage.

See Figure 4-12. The fuel tank vapor hose is connected to a

A0 09x4x

1. Fuel tan
2. Fuel tank-to-vapor valve hose

Figure 4-11. Fuel Tank Venting System
(Right Side View with Seat Removed)

vapor valve (3) located beneath the seat between the oil tank
and the battery tray. On non-California models, another hose
(4) connects the vapor valve bottom fitting to a hollow frame
membaer (5). On California models, the bottom hose is routed
to the carbon canister (See EVAPORATIVE EMISSIONS
CONTROL-CALIFORMIA MODELS).

A0AGxdx

OB

Fuel tank (Typical) 6. Ignition coil bracket

Locknut (2) 7. Spacer, flange (4)
Washer (2) 8. Grommet, rubber (4)
Bolt 9. Filler cap

Bolt 10. Decal

Figure 4-10. Fuel Tank Mounting Hardware
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MAcauTion

See Figure 4-13. Mount the vapor valve (1) in an upright
position with the longer fitting positioned at the top or
excessive fuel vapor pressure may build up within the
fuel tank.

REMOVAL

AAwarnING

Gasoline can be extremely flammable and highly
explosive. Do not smoke or allow open flame or sparks
when refueling or servicing the fuel system. Inadequate
safety precautions may result in personal injury and/or
property damage.

1. See Figure 4-9. Turn fuel supply valve to OFF
AwaRNING

A small amount of gasoline may drain from the fuel hose
when disconnected from the carburetor. Thoroughly wipe
up any spilt fuel immediately and dispose of rags in a
suitable manner. Gasoline can be extremely flammable
and highly explosive. Inadequate safety precautions may
result in personal injury and/or property damage.

2. Remove fuel supply hose from carburetor fitting. Place
free end of fuel hose into a suitable, clean container. Turn
supply valve to “RES(ERVE)." Drain gasoline from tank.

3. See Figure 4-10. Remove mounting hardware from front
and rear of fuel tank.

4. See Figure 4-11. Disconnect fuel tank-to-vapor valve
hose (2) from fitting at base of fuel tank. Lift fuel tank off
motorcycle.

AAwarnING

Even with the fuel tank completely drained, a small
amount of gasoline may leak from the bore when the fuel
supply valve is loosened or removed. Thoroughly wipe
up any spilt fuel immediately and dispose of rags in a
suitable manner. Gasoline can be extremely flammable
and highly explosive. Inadequate safety precautions may
result in personal injury and/or property damage.

5. See Figure 4-9, If the fuel supply valve requires cleaning
or repair, turn the valve fitting counter-clockwise to
remove it from the fuel tank,

CLEANING, INSPECTION AND
REPAIR

AwarnING

* An open flame or spark may cause a fuel tank
explosion if all traces of fuel are not purged from the
tank. Use extreme caution when servicing fuel tanks.
Inadequate safety precautions may result in personal
injury and/or property damage.

* To assist in loosening deposits, use only non-ferrous
metal balls (such as lead pellets) with fuel tank
cleaning solutions. The use of ferrous materials may
cause a spark, which can then ignite fuel vapors
inside the tank. The resulting flames or explosion
could cause serious personal injury and/or property
damage.

Fuel tank-to-vapor valve hose
Vapor valve/bracket

Vapor valve-to-frame hose
(non-California models)

5. Frame member

.
w4 T2

—

1"n."'.

R\

1. Vapor valve
2. Vapor valve bracket

Figure 4-12. Vapor Valve Assembly
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Figure 4-13. Vapor Valve Mounting



Clean the tank interior with commercial cleaning solvent or a
soap and water solution. Plug fuel tank openings. Shake the
tank to agitate the cleaning agent. If necessary, non-ferrous
metallic balls or pellets may be added to the tank to help
loosen deposits. Thoroughly flush the fuel tank after cleaning.
Allow tank to air dry. Carefully inspect fuel line for damage,
wear or general deterioration. Replace as necessary.

INSTALLATION

1. If removed, install fuel supply valve onto fuel tank. See
FUEL SUPPLY VALVE, INSTALLATION.

AhcauTion

Be sure that wiring harness does not get pinched
between fuel tank and frame during tank installation.

2. See Figure 4-11. Install fuel tank-to-vapor valve hose (2)
onto fitting at base of fuel tank (1). Position fuel tank on
motorcycla,

3. See Figure 4-10. Install front and rear mounting
hardware. Tighten fasteners to 8-16 ft-lbs (11-22 Nm)
lorgue.

NOTE
On XLH 883, position horn so that it does nof contact ignition
coil Bracket or frame,
4. Connect fuel supply hose to carburetor using a new
clamp.
Fill the fuel tank with fuel supply valve turned OFF

Open the fuel supply valve and carefully inspect for
leaks. Turn the valve OFF after the inspection is
performed.
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EVAPORATIVE EMISSIONS CONTROL
CALIFORNIA MODELS

GENERAL (Figure 4-14)

Harley-Davidson motorcycles sold in the state of California
are equipped with an evaporative (EVAP) emissions control
system. The EVAP system prevents fuel hydrocarbon vapors
from escaping into the atmosphere and is designed to meet
the California Air Resource Board (CARB) regulations in
effect at the time of manufacture

The EVAP functions in the following manner:

«  Hydrocarbon vapors in the fuel tank are directed through
the vapor valve and stored in the charcoal canister. If the
vehicle is tipped at an abnormal angle, the vapor valve
closes to prevent liguid gasoling from leaking out of the
tuel tank through the vent hose.

+  When the engine is not running and the ignition/ight
switch is OFF, the air cleaners solenocid-operated
butterfly valve is closed 1o seal the inlet port of the air
cleaner backplate. This prevents hydrocarbon vapors
emanating from the carburetor throat and from the float
bowl overflow (vent) hose from escaping into the

= When the ignitionflight switch is ON, the hold-in winding
of the air cleaner butterfly valve solenoid is energized
with 12 voits DC current. The sclenocid will open the
butterfly valve when the pull-in winding is energized with
12 volts DC from the start switch. The hold-in winding
keeps the butterfly valve open until the ignitionfight
switch is turned OFF

+  When the engine is running, carburetor venturi negative
pressure (vacuum) slowly draws off the hydrocarbon
vapors from the carbon canister through the canister-to-
carburetor purge hose. These vapors pass through the
carburetor and are burned as part of normal combustion
in the engine. The large diameter canister-to-air cleaner
hose (canister clean air inlet hose) supplies the canister
with fresh air from the air cleaner.

AwARNING

Verify that the evaporative emissions vent hoses do not
contact hot exhaust or engine parts. The hoses contain
flammable vapors that can be ignited if damaged, thereby

atmosphere. resulting in personal injury and/or vehicle damage.
RS Vacuum-operated
Carburetor electric switch
Vacuum
Air cleaner - hose
backplate '| o e Vapor valve

e
Solenoid-operated

butterfly valve

Overflow
(vent) hose

Canister clean
air inlet hose

\\_ e

Purge hose

/

Carbon
canister

Figure 4-14. California Evaporative Emissions Control System
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TROUBLESHOOTING

The EVAF systern has been designed fo operate with a
minimum of maintenance. Check that all hoses are properly
connected, are not pinched or kinked, and are routed
properly. The solenoid troubleshooting procedure is shown in
the following chart.

Troubleshooting Solenoid-Operated Butterfly Valve

Problem

Cause

Sulutiun-

Maotorcycle acceleration
is sluggish and top
speed is approximataly
40 mph (64 km'h).

1.1.

Butterfly valve is not
opening due to
electrical malfunction.

1.1.1  See Figure 4-15. Check that connector {10}
is connected. If unplugged, connect and
check for proper operation by starting
engine. If butterfly valve is still inoperative,

proceed to 1.1.2,

1.1.2 Perform the SOLENCID ELECTRICAL
TESTS which follow this troubleshooting
chart,
1.2 Rider started engine 1.2.1  Instruct rider to use starter or press start

without using starter by
coasting downhill and
engadging clutch with
transmission in gear.
{Burmp starting.)

button momentarily with ignition switch ON
before starting in the manner described in
1.2. Explain that the start switch input to the
starter relay is also required 1o energize the
pull-in winding and open the butterfly valve.

AwarniNG

Do not bump start with transmission in 1st gear
or rear wheel may skid. Do not use more than 1/4
throttle or motorcycle may lurch forward. Both
conditions can cause loss of vehicle control
resulting in personal injury andfor property
damage.

1.3. Butterfly valve is not

opening or closing
because mechanical
linkage connecting
butterfly valve to
solenoid plunger is
broken or missing. A
broken solenoid spring
(item 18, Figure 4-15)
will prevent butterfly
valve closure.

1.3.1  See Figure 4-15. Check that all linkage parts
are properly assembled and functioning. A
broken solencid spring will require replacing
the solenoid. See REMOVAL and
INSTALLATION AND ADJUSTMENT,

BUTTERFLY WVALVE SOLENOID,
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A00A2xdx

Backplate (carburetor side)
Screw (2)

Solenoid assembly
Clamp

Set screw

Plunger

Screw

Link {plastic)

Lever arm
Connector

Set screw

Lt2oeNonRLN

-
- e

12.
13.
14,
15.
16.
17.
18.
19.
20.
21.

Shaft

Butterfly plate

Screw (2)

Housing

Rivet (2)

Fitting, overflow (vent) hose
Spring

Plastic washer

E-clip

Mipple, canister clean air
inlet hose
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SOLENOID ELECTRICAL TESTS -
AIR CLEANER BUTTERFLY VALVE

See Figure 4-16. Fabricate the solenoid test harness as
shown. The harness allows the following tests to performed
without removing the air cleaner backplate.

Winding Resistance Test

1. See Figure 4-15. Unplug 3-place connector (10} from
solenaid.

2. See Figure 4-17. Connect the test harness to the
salenoid as shown.

3. Use an ohmmeter to measure the resistance of the pull-
in and hold-in windings. See the following table for probe
placement instructions and resistance specifications,

Solenoid Winding Resistance

Specifications
TEST POSITIVE MEGATIVE WINDING
PROBE PROBE RESISTANCE
Pull-in Green Black 4-6 Ohms
Hold-in | White/Black Black 21-27 Ohms

4. If the resistance measurements

are not within

specification, the solenoid must be replaced. Refer to
REMOWVAL and INSTALLATION AND ADJUSTMENT,
BUTTERFLY YALVE SOLENOQID,

5 If  winding

resistance measurements are  within

specification, perform the following PULL-IM COIL TEST.

DA 3kdx

Pin housing, Part No. 73103-96BK

Pin terminal (4), Part No. 73190-96

Black (BK) 18 gauge wire, 6 in. (152 mm) long
Green (GN), 18 gauge wire, 6 in. (152 mm) long

TEST HARNESS

- b b

l/
2

5. White/Black stripe, 18 gauge wire, 6 in. (152 mm) long
6. Ring terminal, Part Mo. 9858 or similar (4)

NOTE

The ring terminals (6) will
ensure good connections for
lest probes. Blade or spade
ferminals may also be used,

Figure 4-16. Solenoid Test Harness
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Ed

1.
2.

DG Ax

1
X
'n.h___—;_ Solenoid }
Solenoid

Test Harness

RESISTANCETEST

Fd
[ D) —0
I (W /BK) —0
| &) =@)

Figure 4-17. Resistance Test Connections

Pull-In Coil Test
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See Figure 4-18. Connect a 12-volt battery to the
solenoid test harness as shown. The butterfly valve must
open.

If the butterfly valve opens, but does not open with
solenoid connected to motorcycle harness, refer to
applicable wiring diagram and check for the following:

A A good ground (1 Ohm or less) at BK wire in the 3-
place mating connector (item 3, Figure 4-17).

B. Connect the positive probe of a voltmeter to the GN
wire in the 3-place mating connector. Connect the
negative probe to a good ground. Press the START
switch and wverify that 12 VDC is indicated on the
voltmeter.

If a good ground andior 12 YDC are not present in the
above tests, use continuity or voltage tests to isolate and
correct the problem.

If both a good ground and 12 VDC are measured in
Steps 2A and 2B, check the hold-in coil.

Hold-In Coil Test

1.

See Figure 4-19. Connect a 12-volt battery to the
solenoid test harness as shown.

Using a screwdriver, open the butterfly valve by gently
pushing inward on the top side of the butterfly plate {item
13, Figure 4-15).

The butterfly valve must remain open with the hold-in coil
energized.



Disconnaect the negative baftery cable. The butterfly
valve should close.

If butterily valve remains open in Step 3 and closes in
Step 4, then the hold-in coil is functioning properly.

It butterfly valve does not remain open in Step 3, check
that a good ground exists on the BK lead of the 3-place
mating connector.

If there is not a good ground at the BK lead, refer to the
applicable wiring diagram and correct the high-
resistance ground.,

8.

8.

Using a voltmeter, verify that W/BK wire at the 3-place
mating connector has 12VDC when the ignition/light
switch is ON.

If 12 VDC is not present when the ignition/light switch is
ON, refer to the applicable wiring diagram and look for a
broken wire, corroded connection or other makunction
causing the no power condition. Correct the problem as
raquired.

10. If the solenoid is functioning properly, but butterfly valve

is not opening and closing as it should, then refer to 1.2
in the table titted TROUBLESHOOTING SOLENOID-
OPERATED BUTTERFLY VALVE.

w0ESxdx

Test harness

Solenoid

JA\N

B e ) g =)oy

PULL-IN COILTEST

@

12V Battery

Figure 4-18. Pull-in Coil Test

xD0EExdx

Test harness

Solenoid

HOLD-IN COIL TEST

[ G —O)
| @ -0
(BK) @

T

12V Battery

Figure 4-19. Hold-in Coil Test

4-29



REMOVAL

Butterfly Valve Solenoid (Figure 4-15)

1.

2.
3.

Remove air cleaner and backplate. See AIR CLEANER,
REMOWVAL.

Remove screw (7). Loosen set screw (5).

Slide solenoid (3) upward until free of clamp (4).

Canister (Figure 4-20)

1.

The canister (8) is mounted to the underside of the rear
fork. Remove screws (1) and guard (7).

HomhnRn=

Bt Sk

.":'.
1 3 |'!
Eod 12
[.& 10
Q13 y &
o R i
AV Y TV ;;
I \\ I.- ::I.-' N I_g’
S e ~
\ NS %S
fx_\\,_,/ “tr ~ & ___F___F_-__j_jd
/ Sl (S
7 e 2 a o

Self-tapping screw (2)
Bolt, 1/4 - 20 x 5/8 in. (2)
Bolt, 1/4 - 20 x 7/8 in. (2)
Washer (4)

Locknut (2)

Wellnut (2)

Canister guard

Canister

. Canister bracket
10. Mounting bracket
11. Mounting plate
12. Cable strap

13. Foam pad

w oo

Fuel tank-to-vapor valve hose
Vapor valve

Vapor valve-to-canister hose
Canister-to-carburetor purge hose

1.
2.
3.
4.

Figure 4-20. Carbon Canister Mounting

Mark the three hoses connected to the canister (8).
Disconnect hoses from canister.

Depress locking tab at left end of canister bracket (9).
Slide canister (8) towards the left side of the vehicle until
it disengages from bracket.

Remove bolts (3) to detach mounting plate assembly
(11} from mounting bracket (10). Remove well nuts (8)
from mounting plate (11).

Rermove locknuts (5), washers (4) and bolis (2) to detach
canister bracket (9) from mounting plate (11).
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Figure 4-21. Vapor Valve and Hose Routing
- California

Vapor Valve (Figure 4-21)

1.

The vapor valve (2) is located beneath the seat between
the il tank and the battery tray. Remove battery to gain
access to valve. See ELECTRICAL, BATTERY,
GEMERAL.

The vapor valve assembly is attached to inboard side of
oil tank. Remove carbon canister-to-carburetlor purge
hose from groove of vapor valve bracket Insert thin
blade of screwdriver into slot of bracket. Turn screwdriver
gently to unsnap clip. Remove vapaor valve body from
bracket,

Mark the two hoses connected to upper and lower
fittings of vapor valve. Remove hoses from fittings

CLEANING, INSPECTION, REPAIR,
AND LUBRICATION

Butterfly Valve / Solenoid (Figure 4-15)

1.

At 2,500 miles (4,000 km), and at every 2500 miles
(4,000 km) thereafter, inspect butterfly valve and
solenoid for proper operation.

At 5000 miles (8000 km), and at every 5,000 miles
(8,000 km) thereafier, clean butterfly valve linkage and
plunger using carburetor cleaner. After cleaning,
lubricate linkage and plunger using a thin-film spray
lubricant (such as TRI-FLOW™ or equivalent).



INSTALLATION AND ADJUSTMENT

Butterfly Valve Solenoid (Figure 4-15)

1. Slide solenoid assembly (3) downward into clamp (4) on
inboard side of air cleaner backplate (1).

2. Apply one to two drops of LOCTITE Threadlocker 222
(purple) to threads of serew (7) and set screw (5). Attach
plunger (6) to plastic link (8) using screw (7). Tighten
screw (7) to 5-7 in-lbs (0.6-0.8 Nm) torque.

NOTE

Siat in link (8) must face pin on lever arm (9). Link (8) must be
attached to deep, flat side of plunger (6)

3. With solenoid set screw (5) loose, push upward on
bottom of plunger (&) until butterfly valve plata {13) fully
opens; solenoid body (3} may slide upward within clamp
(4} during this procedure

4. While firmly lifting upward on bottom of plunger, and
maintaining a fully open butterfly valve, press downward
on top of solenoid body (3) until bottom of solenoid body
just touches plastic washer (19). Tighten set screw (5)
firmly.

5. Release plunger and verify that solencid spring (18)

closes butterfly valve plate (13).

Electrical Connections

1. See Figure 4-22. Replacement solencids do not include
pin housing (1), pin terminals (2} and conduit (3).

2. Install pin terminals (Part No. 72039-71) on solenoid
wires and reuse conduit and pin housing removed from

AcauTion

Make certain solenoid wires are installed in pin housing
as shown in Figure 4-22.

Canister (Figure 4-20)

1. Aftach canister bracket (3) to mounting plate (11) using
bolts (2), washers (4), and locknuts {5). Tighten locknuts
to 3-5 ft-lbs (4-7 Nm) torque.

2. Insert well nuts (6} into holes in mounting plate (11).
Install mounting plate assembly onto bracket (10) by
securing bolts (3) through mounting plate and into well
nuts. Tighten bolts to 5-8 in-lbs (0.6-0.8 Nm) torque.

3. Starting at the left side of canister bracket (9), slide
canister (8) to the right and into locked position on
canister bracket. Clip at left end of canister bracket must
engage top left side of canister mount; bend clip outward
somewhat if canister is not held securely.

4. Connect three marked hoses to their proper fittings on
canister (8).

5. Install canister guard (7) using self-tapping screws (1)
Tighten screws to 15-21 in-1bs {1.7-2.4 Nm) torque.

Vapor Valve (Figure 4-21)

MAwarrNING

Verify that the fuel tank vapor valve hoses do not contact
hot exhaust or engine parts. The hoses contain
flammable vapors that can be ignited if damaged, thereby

old solenoid. resulting in personal injury and/or vehicle damage.
*xD0ETadx 1
7 /3
l @ =
| W/ BK

[l

[ Solenoid

1.  Pin housing, Part No. 73103-96BK
2.  Pin terminal {(4), Part No. 73190-96
3. Adapter harness, P/N 32440-94

Figure 4-22. Solenoid Connections



AcauTion

See Figure 4-13. Mount the vapor valve in an upright
position with the longer fitting positioned at the top or
excessive fuel vapor pressure may build up within the
fuel tank. Mounting the vapor valve upside down will
result in fuel flow problems.

1. Hold vapor valve in an upright position with the long
necked end at the top. Insert neck of vapor valve into
hose from fuel tank. Install lower hose to carbon canister.

2. Position body of vapor valve in bracket attached to T-stud
on inboard side of cil tank. Snap bracket closed. Install
carbon canister-to-carburetor purge hose in groove of
vapor valve bracket.

NOTE

On non-California models, the carbon canister is absent and
the bottom hose of the vapor valve is connected to a fitting in
the hollow frame member. See Figure 4-12.

3. Install battery. See ELECTRICAL, BATTERY, GEMERAL.

HOSE ROUTING

See Figure 4-14, California Evaporative Emissions Control
System schematic, and then see Canister Hose Routings.

Carburetor (Figure 4-23)

Route the ewvaporative emissions control hoses at the
carburetor as shown. To gain access to the V.O.E.S. and
hoses, remove the fuel tank and/or air cleaner / backplate
assembly if necessary.

ulh{43 b

1. Vacuum-operated electric switch (V.O.E.S.)
2. Overflow (vent) hose
(to air cleaner backplate)
3. Purge hose (to canister)
4. Carburetor

Figure 4-23. Emissions Hose Routing at Carburetor

4-32

Canister Hose Routings

1. See Figure 4-24. Connect one end of the canister-to-air
cleaner hose (canister clean air inlet hose) to the fitting
on the right side of the carbon canister. Route the hose
forward along the right frame bottom tube and then
upward through the rear section of the gearcase cover.
Continue running the hose upward along the starter
motor (right front side) and rear exhaust push rod cover
before routing it forward to the air cleaner backplate
fitting. Secure the hose at three points using cable straps,

1. Canister-to-air cleaner hose
2. Cable straps (3)

Figure 4-24. Canister-to-Air Cleaner Hose

2. See Figure 4-21. Connect the vapor valve-to-canister
hose (3) and the canister-to-carburetor purge hose to
fittings on the left side of the carbon canister, Route both
haoses forward through the clip on the left frame bottom
tube. After running the hoses forward and then upward
along the inboard side of the primary chaincase, route
the hoses between the oil tank and battery tray. Connect
the vapor valve-to-canister hose (3) to the bottom of the
vapor valve (2). Connect the fuel tank-to-vapor valve
hose (1) at the top.



See Figure 4-25. Route both the canister-to-carburetor
purge hose (3) and the fuel tank-to-vapor valve hose (1)
forward along the right side of the frame backbone,

Connect the canister-to-carburetor purge hose (3) to the
vacuumn fitting on the carburetor. Connect the fuel tank-
to-vapor valve hose (1) to the fitting under the fuel tank.

Secure the hoses to the vehicle frame using two cable
straps (2).

| i t il
Fuel tank-to-vapor hose
2. Cable strap (2)
3. Canister-to-carburetor purge hose

Figure 4-25. Emissions Control Hose Routing
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SPECIFICATIONS

STARTER

Free (no load) speed ........... 3000 rpm (min.) @ 11.5V
Free (no load) current. . .......... 90 amp (max.) @ 11.5V
2771 ] ] = S 8.1 fi-lbs (11.0 Nm) (min.) @ 2.4

SERVICE WEAR LIMITS

Brush lengthminimuam ... ... ... ... ... 043300,
11.0 mm
Commutator diameter minimum ... ............. 1.1410n.
28.98 mm

TORQUE VALUES

RIS o s e s e T T 39-65in-lbs
4.4-7.3 Nm

Cableterminalnuts ... .................... 65-80in-lbs
7.3-9.0 Nm

Starter to crankcase mounting bolts .. .. .. ... .. 13-20 ft-lbs
18-27 Nm

Hose clamp mountingnut .. ................ 50-60 in-lbs
5.6-6.8 Nm

ELECTRIC STARTER SYSTEM

GENERAL

The starter is made up of an armature, field winding
assembly, solenoid, drive assembly, idler gear and drive
housing.

The starter motor torgue is increased through gear reduction.
The gear reduction consists of the drive pinion on the
armature, an idler gear and a clutch gear in the drive housing.
The idler gear is supported by rollers. The clutch gear is part
of the overrunning clutch/drive assembly.

The overrunning clutch is the part which engages and drives
the clutch ring gear. It also prevents the starter from
overrunning. The field windings are connected in series with
the armature through brushes and commutator segments.

Wiring Diagrams
For additional information concerning the starting system

circuit, see the wiring diagrams at the end of Section 7,
ELECTRICAL

Starter Relay

The starter relay is a non-repairable part that must be
replaced as a unit if it fails.

Operation (Figure 5-1)

The starter relay is activated when the starter switch is
pushed. This allows battery current to flow into the pull-in
winding and also into the hold-in winding to ground. The
magnetic forces of the pull-in and hold-in windings in the
solenoid push the plunger causing it to shift to the left. This
action engages the pinion gear with the clutch ring gear. At
the same time, the main solenoid contacts are closed, so
battery current flows directly through the field windings to the
armature and to ground. Simultanecusly, the pull-in winding
is shorted. The current continuas flowing through the hold-in
winding keeping the main solenoid contacts closed. At this
point, the starter begins to crank the engine. After the engine
has started, the pinion gear turns freely on the pinion shaft
through the action of the averrunning clutch. The overrunning
clutch prevents the clutch ring gear (which is now rotating
under power from the engine) from turning the armature too
fast,

When the starter switch is released, the current of the hold-in
winding is fed through the main solenoid contacts and the
direction of the current in the pull-in winding is reversed. The
solencid plunger is returned to its original position by the
return spring, which causes the pinion gear to disengage
from the clutch ring gear.
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STARTER AT MOMENT STARTER SWITCH IS CLOSED

Armature
Field winding -
I;( : Brush
Idler gear Qo
— t vy Ball
Pinion bearing
i [ Plunger
‘:[ Main
— 1 — contacts
= Hold-I g =
Clutch — obd-in Ny
ring gear 1 Overrunning winding Pull-In 1 d
= clutch winding
Start Battery
circuit- See
= wiring ==
diagram
STARTER DURING CRANKING
Armature
Field winding ———
D Brush
3) . > o re—
Idler gear - ‘
= i
= Ball
Pinion . 5 ity
e —— ' Plunger
- Main
— | L/ — contacts
— -
Clutch — =4 ::.Ig. ::.n nfr::: + -
ring gear Overrunning 9 g
clutch Start
—_-:1 = circuit- See | Battery
wiring I B

= diagram
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Figure 5-1. Starter Operation
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TROUBLESHOOTING

SOURCE OF
PROBLEM PROBLEM PROBABLE CAUSE SOLUTION
1. Starter does 1.1 Battery. 1.1.1  Vaoltage drop due to 1.1.1  Charge battery.
not run, or discharged battery.
N ot very 1.1.2  Worn or defective battery 1.1.2 Replace battery.
low speeds.
1.1.3  Poor contact condition of 1.1.3  Clean and retighten.
battery terminal(s).
1.2 Wiring. 1.2.1  Open or poor connection in 1.2.1 Repair connection or replace
starter circuit wiring. wire
1.3 Starting 1.31 Poor contact condition or 1.3.1 Replace.
switch or poor connection.
starter relay.
1.4 Solenoid. 1.4.1 Poor contact condition. 1.4.1 Rebuild solencid assembly.
caused by burnt contact. See NOTE below.
1.4.2  Pull-in winding open or short- | 1.4.2  Replace solencid assembly,
circuited.
1.4.3 Hold-in winding open. 1.4.3 Replace solenoid assembly.
1.5 Starting motor. | 1.5.1 Poor contact condition of 1.5.1 Check brush spring tension.
brushes.
1.5.2 Commutator burnt. 1.5.2 Correct on lathe or replace,
1.5.3 Commutator high mica. 1.5.3 Correct by undercutting,
1.5.4 Field winding grounded, 1.5.4 Replace.
1.5.5 Armature winding grounded 1.55 Replace.
or short-circuited.
1.5.6 Reduction gears damaged. 1.5.6 Replace.
1.5.7 Insufficient brush spring 1.5.7 Replace.
tension.
1.5.8 Disconnected lead wire 1.5.8 Hepair or replace lead wire.
between solenoid and field
windings.
1.5.8 Ball bearing sticks. 1.5.9 Replace bearing.
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NOTE

A solencid repair kit is available from your Harley-Davidson dealer. Follow the repair procedure
given in the Insiruction Sheet included with the repair kit




TROUBLESHOOTING (CONT)

starter relay.

SOURCE OF
PROBLEM PROBLEM PROBABLE CAUSE SOLUTION
2, Piniondoesnot | 21 Battery. 2.1.1 Voltage drop due to 2.1.1  Charge battery.
angage with discharged battery.
gk Wiils 2.1.2  Worn or defective battery. 2.1.2 Replace battery.
starter is
running or
engine cannot 213 Poor contact condition of 2.1.3 Clean and retighten.
be cranked. battery terminal(s).
2.2 Wiring. 2.2.1 Poor connection between 2.2.1 Repair or replace wire.
battery, relay, and solenoid
terminal.
2.3 Owerrunning 2.3.1  Owerrunning clutch 231 HReplace overrunning clutch.
clutch. malfunction (rollers or
compression spring).
2.3.2 Pinion teeth worn out. 2.3.2 Replace overrunning cluich,
2.3.3 Pinion does not run in 2.3.3 Replace overrunning clutch.
overrunning direction.
2.3.4 Poor sliding condition of 234 Remove foreign materials,
spline teath, dirt, or replace overrunning
clutch.
2.3.5 Reduction gears damaged. 2.3.5 Replace overrunning clutch
and idler gear.
24 Ring gear. 241 Excessively worn teeth. 241 Replace ring gear.
3. Starter does 3.1 Solenoid. 3.1.1  Return spring worn. 3.1.1 Replace sclenoid.
hot s._top 3.1.2 Coil layer shorted. 3.1.2 Heplace solenoid.
running.
3.1.3 Contact plate melted and 3.1.3 Replace solenoid.
stuck.
3.2 Starting 3.21 Unopened contacts. 3.3.1 Replace starting switch or
switch or starter ralay.
iRy velRy, 3.2.2 Poor returning. 3.3.1  Replace starting switch or
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STARTING SYSTEM DIAGNOSIS

— BATTERY TESTS —
@ VISUAL ® VOLTAGE e LOAD
Mumbers below boxes refer to the Warranty Code Check Connections at Bﬂtt’El‘f .
and Starter Components. i
I 5822 MNext Page
Solenoid Clicks. |NUPEHATIUE Nothing Clicks.
Perform Voltage Drop Tests Relay
Between Battery and “Relay” Clicks.
Terminal on Solenold. Less —]"
Than 1 Volts
- Test for Voltage at
Solenoid Terminal. Is
12V Present When Starter
Button is Pressed?
[ves] [Ho]
Perform Voltage Drop @ Backtrack to
Tests from Battery Pinpaint Poor —
(Pos. +) to Starter Connections or g ::: rl‘" u?".?zg.:,
“Mator" Terminal, Relay Contact ® m:ﬂ?‘;ﬂ“mw
Crank Engine. Is Problems Using Does Starter
Violtage Greater than Voltage Drop i Teemist
1 Volt? Tests, I Il
I : 5823 "D 1
: N | ‘I--r Test for Voltage -
® Pertorm Vollage ® Perform Voliage Test Starter | | £ REla. 12 2 RIBK Wire Feeaing
rop Tests from p Test e Motor for
Battery (Pos. +) Betwsen Battery | Replace Opens. ?'""'““' 57 Whae Te""lnal,f::: R
to Starter Motor {Neg. -) and Starter Solenoid. Shorts or ML S e ' -
“Battery" Studs or Bolts. i Grounds. rIGanady e
Terminal. Crank Is Voltage Greater e
Engine. Is Voltage l than 1 Volt? :
Greater than 1 Y YES
Valt? m : T
Repair Open Replace
an GN Wire Starter Relay.
Between Relay
Clean : 5832
gl and Solenoid. .
Repair Repair or l, Connections. hecT
Connection Replace
Between Battery | | Solenold i | :
and Starter. (Contacts),

Check for Battery Voltage
5eds at Relay Terminal 86 From
Starter Button, Battery
Voltage Present?
“Relay” Terminal I
I

Check for Check for Battery Violtage from Starter
Ground at Relay Button (BK/R Wire at Connector [22], BK
Terminal 85. Ground Wire on 95 FX). Battery Voltage Present
Present? With Starter Button Pressed?
) I
] [wo] [ves] [wo
SubEfFi{fult: C;'I'Eﬂ Repair Wiring Check for Battery Voltage 1o
GDDdT tHEI ¥ a elay From Starter Starter Button (W/BK Wire at |
or Test Relay. round. Button to Relay, Connector [22), |

Raaz 5828 o] Battery Voltage Present?

(=
“Motor” Terminal o = ; Replace Starter Repair Wiring to
Battery” Terminal Button, Starter Button,

BE16 561
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STARTING SYSTEM DIAGNOSIS-continued

Continued from

Numbers below boxes refer to the Warranty Code

Previous Page
_|:‘
RUN-ON STARTER SPINS, BUT
DOES NOT ENGAGE
Disconnect Solenoid
“Relay” Terminal from
Solenold. ls 12V Present EE e
at GN Wire Terminal with Remove Starter.
Starter Button NOT Disassemble Drive
Pressed? Housing Assembly.
- - Inspect for Damage
to Armature Gear or
Idler Gear. Damage
| \'_Ers_ Present?
Is 12V Present on | Replace
Starter Relay Terminal Solenoid, .
B6 with Starter Button T YES HNO
NOT Pressed?
T Replace Starter Clutch
. Damaged Gear Fallure. Replace
| YES | E’f‘_‘_ and Armature. Starter Cluteh.
S — T 5825 5837
Replace Starter [Haplﬂm Starter
Button. Relay.
1 5832
STARTER STALLS OR
SPINS TOO SLOWLY
| |
@ Perform Voltage Drop
Tests from Battery (Pos, +)
1o Starter “Motor" Terminal.
rank Engine. Is Voltage Greater
than 1 Volt?
. |
es |
@ ' Perform Voltage Drop Perform Voltage Drop Test
|I Tests from Battery (Pos., +)

| to Starter “Battery” Terminal.
Crank Engine. Is Voltage Greater

Between Battery
(Meg. -) and Starter Studs
or Bolts. Is Voltage Greater

than 1 Volt?

than 1 Volt?

YES

Clean Ground

Repair Connection
Between Battery
and Starter.

NOTES

Repair or
Replace

] Connections.,

5835

Solenoid
(Contacts).

5845

@ Remove starter motor and connect jumper wires as

described in Free Running Current Draw Test.

©)] See Troubleshooting/Diagnostics- Voltage drops.
@ See Starter Current Draw Test.

@ See Free Running Current Draw Test.

©

®

Perform Starter Motor
Current Draw Test (on
Vehicla).

Perform Starter Motor
Free Draw Bench Test. Are
Test Resulls in Range?

YES MO
. | Replace or -|
Inspect Engine. | | rapair Starter
Primary Drive Mator.

SB1T
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STARTING ACTIVATION CIRCUITS

IGMITEIN
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IGMITION
SWITCH

MR
CIRCUIT
BRE&KER

IGRITION
CIRCUIT
BRESKER

IGHITION
SWITCH

- +
BATTERY

{g ser
EWITCH
o 1&1

FIG. A

EM—H__\I-NH.—
5 RELAY
B I U5 e
| S
L =
i
vDC

SOLENCID STARTERA

FIG.C

o018 START
SWITCH
l.‘l.Ul.E

i

08—
RELAY

+ -
L
vDC
1508 1504 *
SOLENDID STARTER
OPEN CIRCUIT

START
~BL1A Q SWITCH
U.TAE

204

FIG.B

SOLEMOID STAATER

FIG.D

A —

204,

IEHITION

iR RELAY
EREAKER

IGEHITICN @

EMITCH + -

b
AR vDC

CIRCUIT

HREAKER
1504
- +
BATTERY
IDEAL CLOSED CIRCUIT
START
|'ﬂ"'"">|_‘__\ SWITCH
| 0,14

WEHITION

CIRCIT RELAY
BREAKER

vDC

IEMITION
EWITCH

KM
CIRCUIT
BREAKER

1504

At

: T
150A ﬂ

SOLENOID STARTER
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Typical Circuitry. Refer to wiring diagrams for specific vehicles.




DIAGNOSTICS/TROUBLESHOOTING

GENERAL

Follow the STARTING SYSTEM DIAGNOSIS chart to
diagnose starting system problems. The VOLTAGE DROPS
procedure will help you to locate poor connections or
components  with  excessive  wvoltage drops.  The
TROUBLESHOOTIMG charts contain detailed procedures to
solve and correct problems.

VOLTAGE DROPS

OBJECTIVE: To check the integrity of all wiring, switches,
circuit breakers and connectors between the source and
destination.

The voltage drop test measures the difference in potential or
the actual voltage dropped between the source and
destination.

1. See Figure A on the opposite page. Attach your red
meter lead to the most positive part of the clrcuit, which
in this case would be the positive post of the battery,

2. See Figure B. Aftach the black meter lead to the final
destination or component in the circuit (solenoid terminal
from relay).

3. Activate the starter and observe the meter reading. The
meter will read the voltage dropped or the difference in
potential between the source and destination.

4,  An ideal circuit's voltage drop would be 0 volts or no
voltage dropped, meaning no difference in potential.

5. See Figure C. An open circuit should read 12 volts,
displaying all the woltage dropped, and the entire
difference in potential displayed on the meter.

6. Typically, a good circuit will drop less than 1 valt.

7. If the voltage drop is greater, back track through the
connections until the source of the potential difference is
found.

The benefit of doing it this way is speed.

A. Your readings aren't as sensitive to real baftery
voltage.

B. Your readings show the actual voltage dropped, not
just the presence of voltage.

C. This tests the system as it is actually being used. It
is more accurate and will display hard to find poor
connections,

0. This approach can be used on lighting circuits,
ignition circuits, etc. Start from most positive and go
to most negative (the destination or component).

8. See Figure D. The negative or ground circuit can be
checked as well. Place the negative lead on the most
negative part of the circuit (or the negative battery post).
Remember, there is nothing more negative than the
nagative post of the battery. Place the positive lead to the
ground you wish to check,

9. Activate the circuit. This will allow you to read the
potential difference or voltage dropped on the negative
or ground circuit. This is very effective for identifying poor
grounds due to powdered paint. Even the slightest
connection may cause an chmmeter o give a good
reading. However, when sufficient current is passed
through, the resistance caused by the powdered paint
will cause a voltage drop, or potential difference in the
ground circuit,
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STARTER SYSTEM TESTING

“ON-MOTORCYCLE”TESTS

Starter Relay

a8

Remove seat. See SEAT, REMOVAL in Section 2.

Starter Current Draw Test (Figure 5-4)

Check starter current draw with an induction ammeter before
disconnecting the battery. Proceed as follows:

® Engine temperature should be stable and at room

tempearature.

2. See Figure 5-2. Locate the starter relay. The relay is
located on the ignition bracket behind the left side cover. @ Battery should be fully charged.

Unplug the relay connector. 1. Merify that fransmission is in neutral. Disconnect spark
: plug wires from spark plug terminals.

3. To install a new starter relay, refer to ELECTRICAL
BRACKET, REPLACE STARTER RELAY in Section 7. To 2. Clamp induction ammeter over the positive battery cable
test the relay, proceed to step 4. next to starter.

4. See Figure 5-3. Obtain a 12 volt battery and a continuity = With the ignition switch ON, turn engine over by pressing
tester or ohmmeter. Connect the battery leads to the 86 starter switch while taking a reading on the ammeter.
and 85 terminals fo energize the relay. Check for Disregard initial .hlg.h current reading which is normal
continuity between the 30 and 87 terminals. A good relay when the engine is first turned over.
shows continuity, continuity tester lamp “on™ or a zero ® Typical starter current draw will range between 140
ohm reading on the ohmmeter. A malfunctioning relay and 180 amperes.
will not show continuity and must be replaced,

4. If starter current draw exceeds 180 amperes, then the

5. If the starter relay is functioning properly, proceed to the problem may be in the starter or starter drive. Remove
STARTER CURRENT DRAW TEST. the starter for further tests. See REMOVAL.

!_. M'Elmx;;:lc 8 ; slhrala UhmmEtEr
A Let side” \_f R
[~ Cover —

Figure 5-2. Starter Relay Location
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Figure 5-3. Starter Relay Test

NI

12V battery

Induction
ammeter

Figure 5-4. Starter Draw Test



STARTER

REMOVAL

AwarninG

To avoid accidental start-up of vehicle and possible per-
sonal injury, disconnect the battery cables before pro-
ceeding. Always disconnect the negative cable first. If
the positive cable should contact ground with the nega-
tive cable installed, the resulting sparks may cause a bat-
tery explosion producing personal injury.

1. Remove primary cover. See PRIMARY CHAIN,
REMOVAL, PRIMARY COVER in Section 6.

2. Remove the two starter mounting bolts and washers.
See Figure 5-5.

Mounting
bolt (2)

Figure 5-5. Starter Mounting

NOTE
A ball hex driver may be required fo gain access lo the starter
mounting bofts.
3. Remove rear exhaust pipe.

Remove positive battery lead and solencid wire from
starter,

5. Remove starter and gasket from right side of motoreycle.

TESTING ASSEMBLED STARTER

Starter Solenoid

NOTE

Do not disassemble solenoid. Before testing, disconnect fisld
wire from "Motor™ terminal as shown in Figure 5-6.

“Motor” terminal

3

Figure 5-6. Pull-In Test

AcauTion

Each test should be performed for only 3 to § seconds to
prevent damage to solenoid.

NOTE

The solenoid Pull-in, Hold-in, and Return tests must be
performed together in one continuous operation. ANl three
tesits are conducted one after the other in the sequence given
without interruption.

SOLENOID PULL-INTEST (FIGURE 5-5)

Using a 12 volt battery, connect three separate test leads as
follows:

1) solenoid housing to battery negative.

2} solenoid “Motor” terminal to battery negative.

3) solenoid “Relay” terminal to battery positive.
Starter pinion should pull in strongly if solenoid is working

properly. If pinion does not pull in, solencid should be
replaced.

5-11



SOLENOID HOLD-IN TEST (FIGURE 5-7)

With test leads still connected in the manner specified in the
previous SOLENCID PULL-IN TEST, disconnect solenoid
“Motor” terminal/battery negative test lead at battery
negative end only; reconnect loose end of this test lead
to battery positive, instead. If pinion remains in pull-in
position, solenoid is working properly. If pinion does not
remain in pull-in position, solenoid should be replaced.

=506

“Relay”
Terminal

“Motor”
Terminal

DISASSEMBLY, INSPECTION, AND
REPAIR

See Figure 5-11. Remove field wire (22).

Figure 5-7. Hold-In Test

SOLENOID RETURN TEST (FIGURE 5-8)

With test leads still connected in the manner specified at the
end of the previous SOLENOID HOLD-IN TEST, disconnect
solenoid “Relay” terminal/battery positive test lead at
either end. If pinion returns to its original position, the
solenoid is working properly. If pinion does not return to its
original position, solencid should be replaced.

2. See Figure 5-9. Remove thru-bolts.
4360
Figure 5-9. Removing the Thru-Bolts
3. See Figure 5-10. Remove two cover screws, O-rings,

and cover,

=hOS0T

“Relay”
Terminal

Battery

“Motor”
Terminal

Figure 5-8. Return Test

5-12

Figure 5-10. Removing End Cover



athstart2b

O o 8

13
14

[

16.

17.
Thru-bolt (2) 7. Field frame 18
End cover screw (2) 8. Armature bearings 19
End cover 9. Drive housing mounting bolt 20
Brush holder and lockwasher (2) 21
Brush spring (4) 10. Drive housing 22
Armature 11. Solenocid housing 23

12,

Drive assembly/overrunning
clutch

Idler gear

Idler gear roller (5)

Idler gear bearing cage
O-ring

Return spring

. Ball

. Gasket

. Washer (2)

. Mounting bolt (2)
. Field wire

. O-ring (2)

Figure 5-11. Starter Assembly
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4. See Figure 5-12. Use a wire hook to pull upward on
brush springs, and lift brushes out of holder. Remove
brush holder.

Figure 5-12. Remaoving Brush Holder

5. Check brush length. Replace all four brushes if length of
any one brush is less than 0.433 in. (11.0 mm). Replace
brushes in sets of four only,

6. See Figure 5-11. Remove armature (6) and field frame

(7).

7. Place armature in lathe or truing stand and check runout
of cormmutator. Commutators with more than 0.016 in.
{0.41 mm) of runout should be replaced, or machined on
a lathe. Commutators should be replaced when diameter
is less than 1.141 in. (258,98 mm).

AcauTion

Do not use sandpaper or emery cloth to remove burrs on
commutator. Otherwise, abrasive grit may remain on
commutator segments; this could lead to excessive
brush wear. Use only the recommended crocus cloth.

8. Check depth of mica on commutator. If undercut is less
than 0,008 in. (0.20 mm} , use an undercutting machine
to undercut the mica to 1/32 in. (0.79 mm) deep. The
slots should then be cleaned to remove any dirt or
copper dust. See Figure 5-13. If an undercutting
machine is not available, undercutting can be done
satisfactorily using a thin hacksaw blade After
undercutting, lightly sand the commutator with crocus
cloth to remove any burrs.

dyndB15

——— Commutator

Starting groove in mica
with 3 cornered file

Mica

rong way

Mica must not be left
with a thin edge next to
segments

Segments

T—— Commutator

P

Undercutting mica with piece
of hacksaw blade

Mica

Mica must be cut away
clean between segments

Figure 5-13. Undercutting Mica Separators
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See Figure 5-14. Check for SHORTED ARMATURE with
a growler, Place armature on growler. Hold a thin steel
strip (hacksaw blade) against armature core and slowly
turn armature. A shorted armature will cause the steel
strip to vibrate and be attracted to the core. Replace
armatures if shorted.

17838

R, 50 e e M

o e Rl i e B B

10.

11.

Figure 5-14. Shorted Armature Test Using Growler

See Figure 5-15. Check for a GROUNDED ARMATURE
with an chmmeter or continuity tester. Touch one probe
to any commutator segment. Touch the other probe to
the armature core. There should be no continuity (infinite
chms). If there is continuity, then the armature is
grounded. Replace a grounded armature,

See Figure 5-16. Check for OPEN ARMATURE with an
ohmmeter or continuity tester. Check for continuity
between all commutator segments. There should be
continuity (0 ohms) at all test points. No continuity at any
test point indicates armature is open and must be
replaced.

Continuity (0 ohms)

Figure 5-16. Open Armature Test
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12, See Figure 5-17. Check for GROUNDED FIELD
WINDING with an ohmmeter or continuity tester. Touch
one probe to the frame. Touch the other probe to each of
the brushes attached to the field winding. There should
be no continuity (infinite chms). If there is any continuity
at either brush, then the field winding(s) are grounded
and the field frame must be replaced.

No continuity(co ohms)

a5

Figure 5-18. Open Field Test

Figure 5-17. Grounded Field Test

13. See Figure 5-18. Check for OPEN FIELD WINDING with
an chmmeter or continuity tester. Touch one probe to the
field wire. Touch the other probe to each of the brushes
attached to the field coils. There should be continuity. If
there is no continuity at either brush, then the field
winding(s) are open and the field frame must be
replaced.

14, See Figure 5-19. Test BRUSH HOLDER INSULATION
with an ohmmeter or continuity tester. Touch one proba
to holder plate. Touch the other probe to each of the
positive (insulated) brush holders. There should be no
continuity (infinite ohms), If there is continuity at either
brush holder, replace the brush holder assembly.

15. See Figure 5-11. Check armature bearings (8) and
replace if necessary.

5-16
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16. Figure 5-20. Remove two drive housing mounting screws
(with washers and lockwashers). Remove drive housing

from solenoid housing.

Wy
w

17. See Figure 5-21. Remove drive, idler gear, idler gear
bearing, and O-ring from drive housing (O-ring is located

Figure 5-20. Removing Starter Drive Housing

in drive housing groove).

I550a

or

B

Figure 5-21. Starter Drive Assembly

ASSEMBLY

1. See Figure 5-21. Clean, inspect, and lubricate drive
assembly components. Lubricate parls  with  high
temperature grease, such as LUBRIPLATE 110,

2. See Figure 5-11. When installing drive assembly
components, open end of idler bearing cage (15) faces
toward solenaid.

3. When installing drive housing {10) to solencid housing
(11), use new O-rings (16). Be sure to install return
spring (17} and ball {18).

4, Lubricate armature bearings (8) and felt washer (20)
(883 only) with high temperature grease, such as
LUBRIPLATE 110. Install armature (8) and frame {7) to
solenoid housing (11).

5. Install brushes and brush holder (4).

6. Install end cover (3) with screws (2) and O-rings (1200
only).

7. Install bolts (1).

8. Install solenoid wire to terminal.

INSTALLATION

1. Install starter and starter gasket from right side of
motorcycle.

2. Install positive battery cable and solenoid wire to
solenoid.

3. See Figure 5-5. Install the two starter mounting bolts and
washers. Tighten mounting bolts to 13-20 ft-lbs
(18-27 Mm) torque.

4. Install primary cover. Ses PRIMARY CHAIN,
INSTALLATION, PRIMARY COVER in Section 6.

5. Fill primary chaincase / transmission with proper
lubricant; refer to PRIMARY CHAIN, INSTALLATION,
PRIMARY COVER in Section 6 for details.

6. Install rear exhaust pipe.

7. Connect battery cables, positive cable first.
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STARTER SOLENOID

GENERAL (Figure 5-22) ASSEMBLY (Figure 5-22)

The starter solencid is a switch that is designed to open and
close the starting circuit electromagnetically. The switch
consists of contacts and a winding around a hollow cylinder

-

Replace wire connection hardware as necessary.

containing a movable plunger. 2. Install plunger {5) in solencid housing (6).

’ 3. Install new gasket (4) onto cover (3).
DISASSEMBLY (Figure 5-22)
1. Remove screws/washers (1) and clip (2). 4. Pasition cover with gasket onto solenoid housing. Install

) clip (2) and screws/washers {1).
2. Remove cover (3) and gasket (4); discard gasket.

3. Remove plunger (5) from solenoid housing ().

ohynds2s

Screw and washer (3)
Clip

Cover

Gasket

Plunger

Solenoid housing

| RwN -

Figure 5-22. Starter Solenoid
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SPECIFICATIONS

NOTE

Service wear limits are given as a guideling for measuring components that are not new. For measurement specifications not
given under SERVICE WEAR LIMITS, see NEW COMPONENTS.

ITEM NEW SERVICE WEAR
COMPONENTS LIMITS
Primary Drive (Engine-to-Transmission)
Engine sprocket — number of teeth 35
Clutch sprocket — number of teeth 56
Ratio* 1.60:1

Final Drive (Transmission-to-Rear Wheel)
Transmission sprocket — number of teeth

883 cc engine 27
1200 cc engine 29
Rear wheel sprocket — number of teeth 61
Secondary drive belt — number of teeth (orange color code) 128
Ratio
883 cc engine 2.26:1
1200 cc engine 2101
Transmission
Primary drive / transmission lubricant capacity 32 U.S. fl oz,
{946 mil)
Owerall gear ratios™ - Domestic & HDI 883cc 1200 cc
First gear (low) 9-?; 9-”‘24
Second gear 7. 6.6:
Third gear 5.18 4.82
Fourth gear 4.26 3.97
Fifth gear (high) 361 3.36

*Internal gear ratios indicate number of mainshaft revolutions required to drive output sprocket one revolution.
“*Owverall gear ratios indicate number of engine revolutions required to drive rear wheel one revolution.



SPECIFICATIONS (CONTINUED)

ITEM NEW SERVICE WEAR
COMPONENTS LIMITS
Clutch
Type Woet — multiple disc
Clutch plate thickness _ .
Friction plate (fiber) ggﬂggﬁn-::n : gggg-ln_'l':n
Steel plate ?ﬁi‘::‘l : gggﬁﬂrr;;
Clutch pack 0.6610 in. {minimum)
(16.787 mm)
Maximum allowable warpage
Friction plate (fiber) 0.0059 in.
0.150 mm
Steel plate 0.0059 in.
0.150 mm
Torque Values

Transmission sprocket nut lockplate screws
Transmission sprocket nut (left-hand threads)
Transmission access door bolts

Drain plug

Primary cover fasteners

Primary drive / transmission lubricant level screw
Chain tensioner stud nut

Torx fasteners (stator)

Engine sprocket nut

Sprocket cover screws

Shift lever pinch bolt

| Footrest fasteners

Clutch release mechanism screws

Inspection cover screws

Clutch hub nut (left-hand threads)

Countershaift retaining screw

A0-110 in-lbs
10.2-12.4 Nm

See page 6-35

13-17 ft-lhs
18-23 Nm

14-21 ft-lbs
19-28 Nm
80-110 in-lbs
9.0-12.4 Nm
90-110 in-lbs
10.2-12.4 Nm
20-25 fi-lbs
27-34 Nm
30-40 in-lbs
3.4-4.5 Nm
190-210 fi-lbs
258-285 Nm
90-110 in-lbs
10.2-12.4 Nm
90-110 in-lbs
10.2-12.4 Nm
16-28 ft-lbs
22-38 Nm
22-30 in-lbs
2.5-3.4 Nm
40-60 in-lbs
4.5-6.8 Nm
70-80 ft-lbs
95-108 Nm

13-17 ft-lbs
18-23 Nm
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PRIMARY CHAIN

GENERAL

See Figure 6-1. Check the primary chain for correct tension
by measuring its vertical free play through the primary chain
inspection cover (4) opening located near the top of the
primary cover (3).

Locknut

Chain adjuster screw

Primary cover

Primary chain inspection cover
Clutch inspection cover

Drain plug

L R

Figure 6-1. Primary Cover

See Figure 6-2. A properly adjusted primary chain should
have the specified vertical free play in its upper strand. Be
sure the measurement is taken midway between engine and
clutch sprockets with sprockets rotated to the tightest chain
position,

NOTE
® Always measure vertical free play with the sprockets

rofated to several different posifions. The tightest

measurement observed must be within the specifications
shown in Figure 6-2.

AHh0G02

Check free play at tightest point on
chain - midway between sprockets

-@— o | {a )l
Engine Measurement “A"
[y, | [ 38-1/2 in. (9.5-12.7 mm)
Hot.......... 1/4-3/8 in. (6.3-9.5 mm)

Figure 6-2. Primary Chain Vertical Free Play

® The initial primary chain vertical free play specification
used at the Harley-Davidson assembly plant is 1/4 -1/2
in. (6.3-12.7 mm) with a cold engine. The 14 in.
(6.3 mm) minimum s only allowed at the absoiute
tightest point in the drive, as measured with specialized
factory equipment. If a chain has less than 1/4 in.
vertical free play (with a cold engine), adjust free play to
the “field" specification of 3/8-1/2 in. (9.5-12.7 mm). The
looser specification will avoid overtightening, which might
otherwise occur during adjustment using “non-factory”
equipmeant and methods.

An opening between the primary drive and transmission
compariments allows the same lubricant supply to lubricate
moving parts in both compartments. For complete lubrication
service on the primary chain, see TRANSMISSION,
LUBRICATION in this section.

Since the primary chain runs in lubricant, little service will be
required other than checking lubricant level and chain
tension. If, through hard usage, the primary chain does
become worn, it must be replaced. Remove and install the
chain following the procedure under PRIMARY DRIVE/
CLUTCH, REMOVAL.
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ADJUSTMENT

AWARNING

To avoid accidental start-up of vehicle and possible per-
sonal injury, disconnect the battery cables before pro-
ceeding. Always disconnect the negative cable first. If
the positive cable should contact ground with the nega-
tive cable installed, the resulting sparks may cause a bat-
tery explosion producing personal injury.

See Figure 6-1. The primary chain can be adjusted without
removing the primary cover (3). Proceed as follows:

1. HRemove the two hex socket screws which secure
primary chain inspection cover (4).

2. Rotate sprockets to find tightest point on primary chain,

3. Loosen locknut (1), Turm chain adjuster screw (2)
clockwise (inward) to reduce free play or counter-

clockwise (outward) to increase free play. Vertical free
play must fall within the limits specified in Figure 6-2.

NOTE

If vertical free play cannot be set within the limits specified in
Figure 6-2, then primary chain and/or chain adjuster are worn
beyand adjustment limits. Replace parts as necessary.

4. See Figure 6-1. When tension is set correctly, tighten
locknut (1) to 20-25 ft-lbs (27-34 Nm) torgue.

5. Install primary chain inspection cover (4). Tighten hex
socket screws to 40-60 in-lbs (4.5-6.8 Nrm) targue.

REMOVAL

Primary Cover

AAwARNING

To avoid accidental start-up of vehicle and possible per-
sonal injury, disconnect the battery cables before pro-
ceeding. Always disconnect the negative cable first. If
the positive cable should contact ground with the nega-
tive cable installed, the resulting sparks may cause a bat-
tery explosion producing personal injury.

1. See Figure 6-1. Place a drain pan under the engine.
Remove drain plug (6) and drain lubricant from primary
drive.

2. Remove gear shifter lever and left footrest assembly.

3. Loosen locknut (1). Turn chain adjuster screw (2)
counter-clockwise to relax primary chain tension.

4. See Figure 6-3. Remowve clutch inspection cover (1)
Remove quad ring (2) from groowva in primary cover.

5. Slide spring {3} with attached hex lockplate (4) from flats
of adjusting screw.
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1. Clutch inspection 5. MNut

caover 6. Primary cover
2. Quadring 7. TORX screw (4)
3. Spring 8. Ramp assembly
4. Lockplate 9. Coupling

Figure 6-3. Clutch Inspection Cover

6. Turn adjusting screw clockwisa to release ramp and

coupling mechanism. As the adjusting screw is turned,
ramp assembly (8) moves forward. Unscrew nut (5) from
end of adjusting screw.

7. Remove hook of ramp from button to the rear of cable

end coupling (9). Remove cable end from slot in
coupling. Remave coupling and ramp assembly.

8. Remove screws which secure primary cover. Remove

cover and gasket.

9. Remove and discard shifter shaft il seal.



asar

Primary cover
Locknut (exterior)
Chain adjuster screw 6. Shoe

4. Locknut (interior)
5. Plate

Figure 6-4. Removing Primary Chain Adjuster

Primary Chain Adjuster (Figure 6-4)

1.

Remove primary cover (1). See REMOVAL, PRIMARY
COVER.

Remove locknut (2) from adjuster screw (3). Tumn
adjuster screw out of threaded boss in primary cover.

Slide shoe (6) off plate (5) (shoe must be siid off plate
toward closed or blind side of shoe). Remove locknut {4)
and plate {5).

Open
6 side

bl i

sealing
surface
1. Primary cover
2. Locknut 5. Plate
3. Adjuster screw 6. Shoe
4. Locknut 7. Spacer
Figure 6-5. Primary Chain Adjuster
INSTALLATION

Primary Chain Adjuster (Figure 6-5)

1.
2.

If shoe (6) is badly worn, replace it or adjuster assembly.

Install plate (5) over top of adjuster screw (3). Place
spacer (7) over top of adjuster screw next to plate.
Secure plate and spacer to adjuster screw by threading
on locknut (4). Tighten locknut to 10-12 fi-lbs (14-16 Nm)
torque.

Flace plate into slots at open end of shoe (8). Slide shoe
over plate until locknut at top end of adjuster screw is
against closed (blind) side of shoe.

Position adjuster inside primary cover (1) with closed
side of shoe against cover, Thread adjuster screw info
tapped boss at bottom of primary cover. At outside of
cover, install locknut (2) onto adjuster screw with nylon
sealing surface toward cover.

Imstall  primary  cover.  Ses PRIMARY  CHAIN

INSTALLATION, PRIMARY COVER.



Primary Cover

1. Remove foreign material from magnetic drain plug.
Install plug and tightan to 14-21 fi-lbs {19-28 Nm) torque.

2. Install a new gasket on primary cover,

3. See Figure 6-6. Install primary cover and gasket onto left
crankcase half using mounting screws. Tighten screws to
E0-110 in-lbs (9.0-12.4 Nm) torque.

4. Install new shiftar shaft oil seal.

5. Fit coupling over cable end with the rounded side
inboard, the ramp connector button outboard. With
retaining ring side of ramp assembly facing inward, place
hook of ramp arcund coupling button and rotate
assembly counter-clockwise until tang on inner ramp fits
in slot of primary cover.

6. See Figure 6-3. Thread nut on adjusting screw until slot
of screw is accessible with a screwdriver. Fit nut hex into
recess of outer ramp and turm adjusting screw counter-
clockwise.

7. Adjust clutch. See CLUTCH RELEASE MECHAMISM,
ADJUSTMENT in this section, steps 1-2 and 5-9.

8. Adjust primary chain tension. See PRIMARY CHAIN,
ADJUSTMENT.

9. Add transmission fluid. See TRANSMISSION, LUBRI-
CATIOM in this section, steps 6-8.

10. Install the gear shift lever, Tighten pinch bolt to 80-
110 in-lbs (9.0-12.4 Nm) torque.

11. Install left footrest. Tighten footrest mounting bolts to 16-
28 fi-lbs (22-38 Nm) torque.
AwWARNING

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 producing personal injury.

12. Connect battery cables, positive cable first.

*002 36 2 1\
" 2 o
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1
Primary Cover

1. 1/4-20 x 1-3/4 in. bolt with washers (7)
2. 1/4-20 x 2-1/4 in. bolt with washers (4)

Left Footrest Support
3. 5/M6-18 x 3-1/2 in. bolt (2)

Figure 6-6. Install Primary Cover Bolts




SECONDARY DRIVE BELT

GENERAL (Figure 6-7)

The secondary drive belt should be checked for unusual
wear, cracking, or loss of teeth. Check the belt sprocket for
unusual wear, broken teeth, or damaged flange.

Check belt deflection with no rider or cargo on motorcycle,
with transmission in neutral, with belt and sprockets at
ambient temperature (cold engine), and with motorcycle
resting on side stand. At position A midway between
transmission sprocket and rear wheel sprocket, apply 10 |bs
of upward force on lower span of rear belt using BELT
TENSION GAUGE (Part Mo, HD-35381). Measure belt
deflection "B" several times, each time with belt moved (by
rotating rear wheel) to a different position on sprockets. With
sprockets rotated to the tightest belt position, belt deflection

“B" should be /16 in. to 11716 in. {14.3-17.5 mm) (measured |

at position “A").

xI0E0G

8]

Figure 6-7. Secondary Drive Belt Deflection

ADJUSTMENT

1. Determine belt deflection in manner specified in
GENERAL above. See Figure 6-7. If belt deflection "B” is
not 9/16-11/16 in. (14.3-17.5 mm) (measured at position
“A"), adjust per the following procedures.

2. See Figure 6-11. Remove cotter pin (1) and loosen rear
axle nut (2). Turn axle adjuster nuts (3) (on each side of
rear fork) clockwise to decrease belt deflection (increase
tension), or counterclockwise to increase belt deflection
idecrease tension). Turn each adjuster nut exactly the
same numbear of turns in order to maintain alignment of
rear wheel.

3. Check rear wheel alignment. Wheel must be centered
between swing arm. See TIRES, WHEEL ALIGNMENT
in Section 2.

4, After belt deflaction is properly adjusted, tighten axle nut
{2) to 60-65 ft-lbs (81-88 Nm) torgue. Install cotter pin (1),

CLEANING

1. Keep dirt, grease, oil, and debris off the belt and
sprockets. Clean the belt with a rag which is slightly
damp with light cleaning agent.

1. Cotter pin 3.
2. Axle nut

Axle adjuster nut (2)
4. Axle adjuster (2)

Figure 6-8. Secondary Drive Belt Adjustment

REMOVAL AND INSTALLATION

1. Raise rear of vehicle off the floor using a center stand
beneath frame.

2. Remove exhaust system. See EXHAUST SYSTEM,
REMOWAL in Section 2,

3. See Figure 6-9. Remove screw (3) and clip (4) which
secure rear brake line to sprocket cover (5).

4,  HRemove two socket head screws (1) and lockwashers (2)
which secure rear brake master cylinder to sprocket
cover.

5. Al rear brake linkage, loosen locknut (7). Turn push rod
(B) at flats until rod end is free of push rod.

6. Hemove three sprocket cover screws (8) and washers
i9). Remove sprocket cover (5).
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1. Socket screw (2)
2. Lockwasher (2) 6. Push rod
3. Screw 7. Locknut
4. Clip 8. Socket screw (3)
5. Sprocket cover 9. Washer (3)
Figure 6-9. Sprocket Cover
6-8

See Figure 6-8. Remove cotter pin (1) and loosen rear
axle nut (2). Decrease belt tension by turning the axle
adjuster nut (3) on each side of rear fork an equal
number of turns counterclockwise.

dcauTion

Do not bend secondary belt backwards or into loops
smaller than 5 inches (130 mm) in diameter. Damage to
belt cords will otherwise result.

a.

Remove right lower shock absorber bolt and belt guard.
Remove balt.

See Figure 6-9. Install belt. Reinstall removed
components in reverse order of removal procedures.

® Tighten sprocket cover screws (8) to 80-110 in-lbs
(10.2-12.4 Nm) torque.

® Tighten master cylinder screws (1) to 155-180 in-
Ibs (17.5-21.5 Nm) torgue.

® Install exhaust system. See EXHAUST SYSTEM,
INSTALLATION in Section 2.

® Adjust brake pedal; see REAR BRAKE MASTER
CYLINDER, ADJUSTMENT, BRAKE PEDAL.

® Adjust belt tension; see SECONDARY DRIVE BELT,
ADJUSTMENT.



CLUTCH

GENERAL (Figure 6-13)

The purpose of the clutch is to smoothly disengage and
engage the engine from the rear wheel for starting, stopping,
and shifting gears.

The clutch is a wet, multiple-disc clutch with six steel plates
{18}, one spring plate (19), and eight fiber (friction) plates
{17) stacked alternately in the clutch shell {(25). The order of
plate assembly, from inboard to outboard, is as follows:

F-St-F-St-F-St-F-Sp-F-5t-F-5t-F-5t-F
(F = Friction plate, St = Steel plate, Sp = Spring plate)

The friction plates (clutch driving plates) are keyed to the
clutch shell (25), which is driven by the engine through the
primary chain. The steel plates (clutch driven plates) and the
centrally located spring plate (also a clutch driven plate) are
keyed to the clutch hub (22), which drives the rear wheel
through the transmission and secondary drive belt.

When the clutch is engaged (clutch lever released), the dia-
phragm spring (10) applies strong inward force against the
pressure plate (16); the pressure plate then presses the
clutch plates (17, 18, and 19) together, allowing no slippage
between the plates and causing the plates to turn as a single
unit. The result is that the rotational force of the clutch shell
(25} is fully transmitted through the “locked” clutch plates to
the clutch hub (22). As long as the transmission is set in a for-

ward gear, power from the engine will be transmitted to the
rear wheel,

" When the clutch is disengaged (clutch lever pulled to left

handlebar grip), the pressure plate (16) is pulled outward (by
clutch cable action) against the diaphragm spring (10),
thereby compressing the diaphragm spring. With the
pressure plate retracted, strong inward force no longer
squeezes the clutch plates (17, 18, and 19) together. The
friction plates (17) are now free to rotate at a different relative
speed than that of the steel and spring plates (18 and 19) (i.e.
- slippage between the clutch plates occurs), The result is
that the rotational force of the clutch shell (25) is no longer
fully transmitted through the “unlocked” clutch plates to the
clutch hub (22). The engine is free to rotate at a different
speed than the rear wheel.

TROUBLESHOOTING

Symptom

Cause (Check in following order)

Remedy

Clutch slips. Incorrect clutch release adjustment,

Worn clutch plates.
Clutch drags. Incorrect clutch release adjustment.
Warn clutch release ramps or balls.
Warped clutch steel platas.

Overfilled primary.

Blade worn or damaged clutch gear splines.

Check and adjust clutich release mechanism.
Check service wear limits. Replace plates.

Check and adjust clutch release mechanism.
Replace release ramps andf/or balls.
Replace clutch steel plates.

Replace clutch gear or hub as required.
Drain lubricant to correct level.

6-9



CLUTCH RELEASE MECHANISM

ADJUSTMENT

All models feature a new primary cover and a quick-release

caution to avoid damaging or dislodging quad ring in
primary cover. See Figure 6-11.

clutch cable to simplify both clutch service and adjustment. 5. Slide spring with attached hex lockplate from flats of
) ) ) adjusting screw. Turn adjusting screw counter-clockwise

1. See Figure 6-10. Slide rubber boot off cable adjuster. until resistance is felt. Back off adjusting screw 1/4 turn.
= nHu:;Idl:%caahlg ﬁagjuslﬁr wih 1;;2 Elsnc;uf.rrench.t qusenfjam 6. Slide spring with hex lockplate onto flats of adjusting
M ey AUSTY DT, Sgbe Jolih. T, Svel. som screw. I necessary, turn adjusting screw clockwise
t_:ahie adjuster. Move adjuster toward jam nut to slightly so that lockplate slides onto flats while also fitting

introduce a large amount of free play at hand lever. within recess of outer ramp.
3. Remowve locknut and bolt to free left su:lg.- footrest from 7. Verify that quad ring is fully seated in groove of primary
footrest support. Remove footrest and spring washer. cover. Using T-27 TORX driver, install four TORX screws
4. Using T-27 TORX driver, remove four TORX screws with with washers to secure clutch inspection cover. Tighten
washers o remove clutch inspection cover. Exercise SCrews in a crosswise pattern to 7-9 fi-lbs (9-12 Nm)
torque.
%0055xEx .

8. Turn cable adjuster clockwise away from jam nut until
slack is eliminated. Pull clutch cable ferrule away from
clutch lever bracket to check free play. Turn cable
adjuster as necessary to obtain 1/16 to 1/8 inch free play

4 between end of cable ferrule and clutch lever bracket, as
shown in Figure 6-12,
1. Rubber boot 9. Hold adjuster with 1/2 inch wrench. Using 916 inch
2. Cable adjuster wrench, lighten jam nut against cable adjuster, Cover
3. Jam nut cable adjuster mechanism with rubber boot.
4. Cable end s ; i
10. Position spring washer over lower inside hole of left
Figure 6-10. Clutch Cable Adjuster Mechanism footrest support. The concave side of the spring washer
LR e
1. TORX screw with washer (4)
2. Clutch inspection cover
3. Spring
4. Lockplate
5. Nut
6. Outer ramp
1 7. Ball (3)
8. O-ring
9. Cable end fitting
& 10. Clutch cable end
= 11. Primary cover
12. Clutch adjusting screw ass’y
13. Retaining ring
14. Quad ring
15. Inner ramp
16. Coupling

Figure 6-11. Clutch Release Mechanism
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Adjust for 1/16-1/8 in.
1.6-3.2 mm) gap
ween ferrule
and bracket

Figure 6-12. Adjusting Clutch Free Play

should face the support flange. Align holes in footrest
with those in support and spring washer. Install bolt and
locknut, Tighten locknut to 8-16 ft-lbs (11-22 Nm) torgue.

DISASSEMBLY

AAwARNING

To avoid accidental start-up of vehicle and possible per-
sonal injury, disconnect the battery cables before pro-
ceeding. Always disconnect the negative cable first. If
the positive cable should contact ground with the nega-
tive cable installed, the resulting sparks may cause a bat-
tery explosion producing personal injury.

1. See Clutch Release Mechanism, Adjustment, steps 1-4.

2. Slide spring with aftached hex lockplate from flats of
adjusting screw. See Figure 6-11.

3. Turn adjusting screw clockwise to release ramp and
coupling mechanism. As the adjusting screw is turned,
ramp assembly moves forward, Unscrew nut from end of
adjusting screw.

4. Remove hook of ramp from button to the rear of cable
end coupling. Remove cable end from slot in coupling.

5. Remove retaining ring from ramp assembly o separate
inner and outer halves. Remove balls from ramp sockets.

CLEANING, INSPECTION, AND
REPAIR (Figure 6-11)

1. Thoroughly clean all parts in cleaning sclvent.

2. Inspect three balls of release mechanism and ball socket
surfaces of inner and outer ramps for wear, pitting,
surface breakdown and other damage. Replace parts as
necessary.

3. Check hub fit of inner and outer ramps. Replace ramps if
excessively worn.

4. Check clutch cable for frayed or worn ends, Replace
cable if damaged or worn.

5. Change or add transmission fluid if necessary. See
TRANSMISSION, LUBRICATION in this section.

ASSEMBLY (Figure 6-11)

1. Apply multi-purpose grease to balls and ramps. Insert
balls in sockets of outer ramp. Install inner ramp on hub
of outer ramp with tang 180° from hook of outer ramp.
Install retaining ring in groove of outer ramp hub.

2. Fit coupling over cable end with the rounded side
inboard, the ramp connector button outboard. With
retaining ring side of ramp assembly facing inward, place
hook of ramp around coupling button and rotate
assembly counter-clockwise until tang on inner ramp fits
in slot of primary cover.

3. Thread nut on adjusting screw until slot of screw is
accessible with a screwdriver. Fit nut hex into recess of
outer rampy and turn adjusting screw counter-clockwise
until resistance is felt. Back off adjusting screw 1/4 turn,

4. See Clutch Release Mechanism, Adjustment, steps &-
10.



PRIMARY DRIVE/CLUTCH

REMOVAL (Figure 6-13)

AwarninG

To avoid accidental start-up of vehicle and possible per-
sonal injury, disconnect the battery cables before pro-
ceeding. Always disconnect the negative cable first. If
the positive cable should contact ground with the nega-
tive cable installed, the resulting sparks may cause a bat-
tery explosion producing personal injury.

NOTE

If replacement of clutch pack (friction plates [17], steel plates
[18], and spring plate [18]} is the only service work fo be
performed, perform REMOVAL Step 1 anly, and then proceed
to DISASSEMBLY. NOTE,

1. HAemove primary cover, as described under PRIMARY
CHAIN, REMOVAL, PRIMARY COVER.

2. Install SPROCKET LOCKING LINK (Part MNo. HD-
38362). Remove the engine sprocket nut. Loosen, but do
not remove, engine sprocket. If necessary, use the
slotted portion of PULLER (Part Mo, HD-97292-61) and
two bolts to loosen the engine sprocket,

3. Remove retaining ring (13). Remove adjusting screw
assembly (12, 13, 14, and 15) from pressure plate (18).

AcauTion

Clutch hub nut (22) has left-hand threads. Turn nut
clockwise to loosen and remove from mainshaft.

4. Remove nut (20) and washer (21). Remove the clutch
assembly, primary chain, and engine sprocket as an
assembly from the vehicle.

5. I primary chain is damaged or excessively worn, remove
it from engine sprocket and clutch assembly; replace
ariginal primary chain with a new one.

DISASSEMBLY

NOTE

See Figure 6-13. If replacement of clutch pack (friction plates
[17], steel plates [18], and spring plate [19]) is the only
sarvice work to be performed, parform DISASSEMBLY Steps
2 3, 4, 5 and 7 only, and then proceed g INSPFECTION AND
PAIR, NOTE. Observe all WARNING and
CAUTION statements which apply to the steps
specified.

1. See Figure 6-13. With clutch assembly removed from
primary chaincase, reinstall adjusting screw assembly
(12, 13, 14, and 15} into pressure plate (16), noting that
two tabs on perimeter of release plate (12) must be
inserted into corresponding recesses in pressure plate
(16). Secure the adjusting screw assembly with retaining
ring {13).
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AWARNING

See Figure 6-14. Do not attempt to disassemble the
clutch without SPRING COMPRESSING TOOL (Part No.
HD-38515A) and CLUTCH SPRING FORCING SCREW
(Part No. HD-38515-91). Otherwise, the highly
compressed diaphragm spring could fly out with great
force, possibly causing personal injury.

2. Thread the CLUTCH SPRING FORCING SCREW (Part
Mo. HD-38515-91) (item 1, Figure 6-14) onto the clutch
adjusting screw (item 15, Figure 6-13). Place the bridge
{itern 2, Figure 6-14) of SPRING COMPRESSING TOOL
{Part Mo, HD-38515A) against diaphragm spring (itermn
10, Figure 6-13). Thread the tool handle (item 3, Figure
6-14) onto end of forcing screw.

AcauTion

See Figure 6-13. Turn compressing tool handle only the
amount required to remove spring seat (9) and snap ring
(8). Excessive compression of diaphragm spring could
damage clutch pressure plate.

3. See Figure 6-13. With a wrench on the clutch spring
forcing screw flats to prevent the forcing screw from
turning, turn handle clockwise until tool relieves pressure
on snap ring (8) and spring seat (9).

4. Remove snap ring (8) and spring seat (9) from the
groove in clutch hub (22) prongs. Remove the assembly
ot diaphragm spring (10}, pressure plate (16), adjusting
screw components, and compressing tool.

5. Turn the compressing tool handle counterclockwise until
the clutch spring forcing screw disconnects from the
clutch adjusting screw (15). Remove snap ring (8),
spring seat (9), and diaphragm spring (10) from pressure
plate (16) assembly.

6 Remove retaining ring (11) and adjusting screw
assembly (12, 13, 14, and 15) from pressure plate (16). If
necessary, disassemble adjusting screw assembly by
removing retaining ring (13), and then separating the
remaining adjusting screw components (12, 14, and 15).

7. Remove the clutch pack, which consists of eight friction
plates (17), six steel plates (18), and a spring plate (19),
from the clutch hub (22).
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Spring
Locking plate
Mut
Coupling
Outer ramp
Ball (3}

Inner ramp
Snap ring
Spring seat

10.
1.
12.
13.
14,
15.
16.
17.
18.

Diaphragm spring 19.
Retaining ring 20.
Release plate 21.
Retaining ring 22.
Bearing 23.
Adjusting screw 24,
Pressure plate 25.
Friction plate (8) 26.
Steel plate (6) 27.

Spring plate
Nut mainshaft
Washer
Clutch hub
Retaining ring
Bearing
Clutch shell
Retaining ring
Retaining ring

Figure 6-13. Clutch Assembly
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1. Forcing screw 2. Bridge
3. Handle

Figure 6-14. Compressing Clutch Diaphragm Spring

AcauTtion

See Figure 6-13. Due to the possible damage to the
bearing (24), the clutch hub (22) and shell (25) assembly
should not be disassembled unless the bearing, hub, or
shell require replacement. If the assembly is pressed
apart, the bearing must be replaced.

8. See Figure 6-13. Remove retaining ring (23) from
inboard end of clutch hub (22). Using an arbor press,
separate clutch hub (22) from assembly of clutch shell
{25}, bearing (24), and retaining ring (23).

8. See Figure 6-13. Remove retaining ring (23) from groove
in clutch shell (25). Press on the inboard side of bearing
(24) outer race to remove bearing from clutch shell,

INSPECTION AND REPAIR
(Figure 6-13)

NOTE

If replacement of clutch pack friction plates [17], steel plates
(18], and spring plate [13]) is the only service work to be
performed, perform all INSPECTION AND REPAIR steps
(except Step 5), and then proceed o ASSEMBLY, NOTE.

Wash all parts, except the friction (driven) plates (17) and
bearing (24), in cleaning sclvent. Blow dry with compressed
air. Examing the clutch components as follows:

1. Check for worn lining surface.

2. Inspect for checked or chipped lining,
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3. Inspect each steel (drive) plate (18) for grooves, Also,
check each steel plate for flatness in several places
using a feeler gauge; the plate rmust be placed on a
surface plate or flat surface. Replace any plates that are
damaged or that are warped more than 0.006 in.
{0.15 mm).

4. Wipe the lubricant from the eight friction plates, and
stack them on top of each other. Measure the thickness
of the eight stacked friction plates with a dial caliper or
micrameter. The minimum thickness must be 0.661 in.
{16.79 mm). If the thickness is less than specified, the
friction plates and steel plates must be discarded, and a
new set of both fricion and steel plates must be
installed

5. Check the bearing (24) for smoothness by rotating the
clutch shell while holding the clutch hub. If bearing is
rough or binds, it must be replaced,

& Check the primary chain sprocket and the starter ring
gear on the clutch shell (25). If either sprocket or ring
gear ara badly worn or damaged, replace the clutch
shell.

7. Check the slots that mate with the clutch plates on both
clutch shell and hub. If slots are worn or damaged,
replace shell and/or hub.

8. Check the diaphragm spring (10) for cracks or bent tabs.
Install a new spring if either condition exists.

ASSEMBLY

NOTE

See Figure 6-13. If replacement of clutch pack (friction plates
{171, steel plates [18], and spring plate [19]) is the only
service work to be performed, perform ASSEMBLY Steps 2,
5, 68 7 and 8 only, and then proceed to INSTALLATION,
NOTE. Observe all #AWARNING and 4AcCAUTION
statements which apply to the steps specified.

1. See Figure B-13. If the assembly of the clutch hub (22)
and shell (25) was disassembled, press new bearing
{24) in clutch shell; secure bearing with a new retaining
ring (23). Press inboard end of clutch hub into shell
bearing; secure with new retaining ring (26) on end of
hub.

2. Install the clutch pack, which consists of eight friction
plates (17), six steel plates (18), and a spring plate (19),
inte the clutch hub (22). The order of plate assembly,
from inboard to outboard, is as follows:

F-st-F-st-F-5t-F-sp-F-81-F-st-F-5t-F

INBEIARD il s s OUTBOARD
F = Friction plate
St = Steel plate
Sp = Spring plate

3. If disassembled, assemble bearing (14) and adjusting
screw (15) in release plate (12); secure with new
retaining ring (13).



4. Install adjusting screw assembly (12, 13, 14, and 15) inta
pressure plate (16), noting that two tabs on perimeter of
release plate (12) must be inserted into corresponding
recesses in pressure plate (16). Secure the adjusting
screw assembly with retaining ring (11).

5. Position diaphragm spring (10), with its concave side
facing inboard (loward pressure plate), onto pressure
plate (16) assembly. Position spring seat (9), with its flat,
larger O.D. side facing inboard (toward diaphragm
spring), and a new snap ring (8) onto convex (outboard)
side of diaphragm spring (10).

6. Thread the CLUTCH SPRING FORCING SCREW (Part
Mo, HD-38515-81) (item 1, Figure 6-14) onto the clutch
adjusting screw (item 15, Figure 6-13). Place the bridge
(item 2, Figure 6-14) of SPRING COMPRESSING TOOL
{Part Mo. HD-38515A) against diaphragm spring (item
10, Figure 6-13). Thread the tool handle (item 3, Figure
6-14) onto end of forcing screw. Do not tighten
compressing tool against diaphragm spring at this tima.

7. See Figure 6-13. Align square openings of pressure
plate (16) and diaphragm spring (10) so that the
assembly can be installed over prongs of clutch hub (22).
Place assembly of spring seat, snap ring, diaphragm
spring, prassure plate, adjusting screw components, and
compressing tool onto cluteh hub (22), and against
clutch pack.

AcauTion

Turn compressing tool handle only the amount required
to install spring seat (3) and snap ring (8). Excessive
compression of diaphragm spring (10) could damage
clutch pressure plate.

8. Place a wrench on the clutch spring forcing screw flats to
pravent the forcing screw from turning. Turn compressing
tool handle clockwise until diaphragm spring (10}
compresses just enough to install spring seat (9) and
snap ring (8) into the groove in clutch hub (22) prongs.
With snap ring positioned against flange face {outboard
side) of spring seat, and fully seated in groove of clutch
hub, carefully loosen and remove compression tool,

9. Remove retaining ring {11). Remove adjusting screw
assembly (12, 13, 14, and 15) from pressure plate (16).

INSTALLATION (Figure 6-13)

NOTE

If replacement of clutch pack (friction plates [17], steal plates
[18], and spring plate [19]) was the only service work
performed, perform INSTALLATION Step 5 only.

1. Install the engine sprocket, clutch assembly, and primary
chain as a unit into primary chaincase.

2. Install SPROCKET LOCKING LINK (Part No. HD-
38362). Apply two or three drops of LOCTITE
Threadlocker 262 (red) onto threads of sprocket shaft.
Install the engine sprocket nut. Tighten nut to 190 - 210
ft-Ibs (258-285 Nm) torque.

AcauTion

Washer (21) must be installed with the word “out” facing
the mainshaft nut (20). Incorrect assembly can result in
clutch andfor transmission faliure.

3. Apply two or three drops of LOCTITE Threadlocker 262
(red) onto threads on end of mainshaft. Install washer
(21) and nut (20} (left-hand threads) on mainshaft,
Tighten nut (20) to 70-80 ft-lbs (95-108 Nm) torque.

4. Install adjusting screw assembly (12, 13, 14, and 15} in
the pressure plate (16), noting that two tabs on perimeter
of release plate (12) must be inserted into corresponding
recesses in pressure plate (16). Secure assembly with a
new retaining ring (11).

5. |Install primary cover as described under PRIMARY
CHAIN, INSTALLATION, PRIMARY COVER. Connect
battery cables (positive cable first).
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TRANSMISSION

GENERAL (Figure 6-17)

The transmission is a five-speed constant-mesh type housed
in an extension of the crankcase. The transmission permits
the rider to vary the ratio of engine speed-to-rear driving
wheel speed in order to meet the varying conditions of
operation.

The transmission is foot-operated by the gear shifter lever,
which transmits the force through a gear shifter shaft. The
shifter shaft actuates a pawl and a shifter fork drum. The
shifter fork drum moves shifter forks, which slide a series of
shifter clutch gears, on the mainshaft and countershaft, into
and out of mesh with the other gears.

LUBRICATION

Drain transmission and refill to carrect level with fresh, clean
lubricant at least once each year or every 5000 miles (8000
km), whichever comeas first, For best results, drain lubricant
while hot, Procead as follows:

AcauTion

Do not overfill the primary chaincase with lubricant.
Overfilling may cause rough clutch engagement and
incomplete disengagement (or clutch drag).

1. On level surface, stand vehicle upright {not leaning on
jiffy stand) to prevent chaincase lubricant from draining
out of clutch cover opening when refilled.

2. See Figure 6-15. Position a suitable container under
transmission lubricant drain plug {1). Remove drain plug
and drain lubricant.

1. Drain plug
2. Clutch inspection cover

Figure 6-15. Primary Cover
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3. Remove foreign material from magnetic drain plug.

Reinstall plug and tighten to 14-21 ft-lbs (19-28 Nm)
torgue.

4, Using a T-27 TORX driver, remove screws with washers
from clutch inspection cover (2). Remove clutch
inspection cover from primary cover. Exercise caution to
avoid damaging or dislodging quad ring in primary covear,

AcauTion

Do not overfill the primary chaincase with lubricant.
Overfilling may cause rough clutch engagement and
incomplete disengagement (or clutch drag).

5. Add 32 fluid ounces (946 ml) of Harley-Davidson Sport-
Trans Fluid (Part MNo. 98854-96 quart size; Part No.
98855-96 gallon size) through clutch inspection cover
opening.

6. See Figure 8-16. Verify that lubricant level (5) is even
with bottormn of clutch diaphragm spring (1).

7. Install clutch inspection cover on primary cover using T-
27 TORX screws with washers. Tighten screws in a
crosswise pattern to 7-9 ft-lbs (2-12 Nm) torque.

bo190ag: e —

Clutch diaphragm spring
Clutch adjusting screw
Primary cover

Quad ring

Chaincase lubricant level

W=

Figure 6-16. Chaincase Lubricant Level
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Figure 6-17. Transmission Power Flow
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TRANSMISSION CASE

GENERAL

The rear compartment of the left and right crankcase halves
form the transmission case. An access cover (door) allows
removal of transmission components without removing the
engine or disassembling (splitting) the crankcase.

REMOVAL

1. Remove exhaust system. See EXHAUST SYSTEM,
REMOVAL in Section 2.

2. See Figure 6-18. Remove footrest, brake pedal, sprocket
cover (5), and rear brake master cylinder from right side
of motorcyele.

xh0G15

1. Socket screw (2)

2. Lockwasher (2) 6. Push rod

3. Screw 7. Locknut

4. Clip 8. Socket screw (3)
5. Sprocket cover 9. Washer (3)

b4 ot

1. Main drive gear shaft

2. Transmission sprocket

3. Transmission sprocket nut
4. Lockplate

5. Socket head screw (2)

Figure 6-19. Transmission Sprocket

Figure 6-18. Sprocket Cover

3. Place a drain pan under the engine. Remove drain plug,
and drain lubricant from primary drive/transmission.

4. See Figure B-19. Place transmission in first gea}.
Remove two sockel head screws (5) and lockplate (4).

McauTion

Transmission sprocket nut has left-hand threads. Turn
nut clockwise to loosen and remove from main drive gear
shaft.

5. Remove transmission sprocket nut (3) from main drive
gear shaft (1).

6. See Figure 6-20. Remove cotter pin (1) an&r loosen rear
axle nut (2). Reduce tension on secondary!drive balt by
turning axle adjuster nuts (3), on each side of rear fork,
an equal number of turns counterclockwise.

6-18 ‘gi
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T

F . Axle adjuster nut (2)
4. Axle adjuster (2)

Figl.uj;"e 6-20. Secondary Drive Belt Adjustment

See Figure 6-19. Remowve secondary drive belt from
transmission sprocket  (2). Remove transmission
sprocket from main drive gear shaft (1), 5::

Remove primary cover; see PRIMARY CHAIN,
REMOVAL, PRIMARY COVER.,

Remove clutch assembly, primary chain, and engine
sprockel as described under PRIMARY DRIVE/
CLUTCH, REMOVAL.



10. See Figure 6-21. Lock fransmission in gear. Remove
countershaft Torx screw and retainer.

Figure 6-21. Countershaft Retainer

11. See Figure 6-22. Detach spring (1) from groove in post
(2).

12. Remove retaining ring (10) and detent plate (9). You will
need to use a new retaining ring for installation.

13. Remove two locknuts (3) and washers (11) which attach
shifter shaft assembly (8} to studs at transmission case.
Remove shifter shaft assembly.

14. Remove five access door bolts (7) and washers (8).
Remove transmission assembly by pulling it straight
outward, away from transmission case.

CLEANING, INSPECTION AND
REPAIR

Thoroughly clean transmission compartment with cleaning
solyent, Blow parts dry with compressed air. Inspect parts to
determine if any must be replaced. Replace all parts that are
badly worn or damaged.

Neutral Indicator Switch (Figure 6-23)

The neutral indicator switch is threaded into the transmission
portion of the right crankcase half. See NEUTRAL INDICA-
TOR SWITCH in Section 7 for testing, removal, and installa-
tion procedures.

B0 Euix

Spring

1. 7. Bolt (5)

2. Post 8. Washer (5)

3. Locknut (2) 9. Detent plate
4. Detent arm screw 10. Retaining ring
5. Pawl 11. Washer (2)

6. Shifter shaft assembly

Figure 6-22. Shifter Shaft Assembly

Meutral indicator
switch

Figure 6-23. Neutral Indicator Switch
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SHIFTER FORKS AND DRUM

DISASSEMBLY 2. See Figure 6-24. Remove nut (10), washer (14},
screw(18), drum lock plates (8, 9), detent arm (16), and
1. Remove the transmission assembly as described under spring (17).
TRANSMISSION CASE. Mount transmission assembly
in vise with protactive jaws. 3. Remowve and discard the three fork cotter ping (4).
b1 28afix

5

1. Shifter fork 3rd and 5th gear 8. Plate, shifter drum locating 15. Bowed snap ring

2. Shifter fork 1st and 2nd gear 9. Plate, reinforcing 16. Detent arm

3. Shifter fork 4th gear 10. Mut (2) 17. Spring

4. Cotter pin 11. Shifter shaft assembly 18. Screw, detent

5. Pin, shifter fork 12. MNut 19. Bearing, mainshaft
6. Pin, neutral indicator 13. Plate, detent 20. Bearing countershaft
7. Shifter fork drum 14. Washer 21. Washer

Figure 6-24. Shifter Mechanism
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4, Remove three shift fork pins (5). A small magnet is
useful in freeing the fork pins (5).

5. Slide shift drum (7) away from access door, through
shifter forks. The neutral switch pin prevents removal in
the other direction.

6. Remove shift forks (3, 2, 1).

CLEANING, INSPECTION AND
REPAIR

1. See Figure 6-24. Clean all parts except bearings (18, 20)
with solvent.

2. Inspect bearings (19 and 20) and shifter drum ends. If
ends of shifter drum are pitted or grooved, replace the
shifter drum and bearings. If replacing bearings, see
ACCESS DOOR BEARINGS later in this section.

3. Inspect shifter drum (1} for cracks or wear; replace if
necessary.

ASSEMBLY

1. See Figure 6-25 for shifter fork identification. See Figure
6-24. Lubricate the shaft bore in fork (1) with Sport
Transmission Lube. Place 3rd and 5th gear shifter fork
{1) in the fork groove of mainshaft 2nd gear. Be sure the
flat side of fork is facing the access cover.

01 55xEx

3rd and
5th gear

4th gear 1st and

/ 2nd gear
i

/ /
(@]

PR

A

Figure 6-25. Shifter Fork Identification

2. Lubricate the shaft bore in fork (2) with Sport
Transmission Lube. Place 1st and 2nd gear shifter fork
(2) in the fork groove of countershaft 3rd gear. Be sure
the flat side of fork is facing away from the access door,

3. Lubricate the shaft bore in fork (3) with Sport
Transmission Lube. Place 4th gear shifter fork (3) in the
fork groove of mainshaft 15t gear. Be sure the flat side of
fork is facing away from the access door.

4, See Figure 6-24. Position the shifter drum shaft so that
the neutral indicator switch activator pin (6) is upward.
The shaft is then in the neutral position. Insert the pin
end of drum shaft (7) through the hubs of shifter forks
(1), (2) and (3) and through the bearing in access cover,

5. Align the hole through the top of each shifter fork with the
appropriate cam groove in the shifter drum. Lubricate
ping (5) with Sport Transmission Lube. Drop pins (5)
through the holes in shifter forks. With a small
screwdriver press on the pins while manipulating the
forks back and forth until the pin seats in the drum
groove. Secure pins in place with new cotter pins (4).

AcauTion

To prevent possible cotter pin damage, the pins must be
inserted through the shifter forks as shown in the inset of
Figure 6-24.

NOTE

See Figure 6-26. Detent plate (2) and bowed snap ring (1) are
not installed at this time. These parts are installed during
transmission inslallation after the final shifter pawi adjustment
is completed. See TRANSMISSION INSTALLATION AND
SHIFTER PAWL ADJUSTMENT later in this section.

6. See Figure 6-26. At the inside of the access door (11),
place the shifter drum retention plate (7) in the groove of
the drum shaft. Take care to correctly align the shifter
drum retention plate (7) and drum reinforcement plate
{8) with the retaining pin pressed in the retention plate
(7). Insert detent screw (3) through detent arm (5),
transmission access door (11), shifter drum retention
plate (7), drum reinforcement plate (8) and washer (9).
Thread nut (10) on detent screw (3) and tighten to 13-17
fi-lbs (18-23 Nm) torque.

6-21



bl SGukx

B 54ty

1. Retainer 7. Shifter drum retention plate/
2. Detent plate pin assembly

3. Detent screw B. Reinforcement plate

4. Spring 9. Washer

5. Detent 10. Mut

6. Post 11. Transmission access door

g6-22

Figure 6-26. Detent Plate Mounting




MAINSHAFT AND COUNTERSHAFT

DISASSEMBLY

1. See Figure 6-27. Clamp transmission assembly in vise,
with protective jaws, as shown, to work on disassembly.

2. Remove transmission assembly as described under
TRANSMISSION CASE, remove shifter forks and drum
as described under SHIFTER FORKS AND DRUM.

NOTE

As the transmission runs, each part develops a cerfain wear
pattern and a kind of “set” with its mating parts. For this
reason, it is important that each component be reinstalled in
its ariginal location and facing its original direction.

3. See Figure 6-2B. As each component is removed, place
it on a clean surface in the exact order of removal.

See Figure 6-29. Using relaining ring pliers Part No,
J5585 remove and discard retaining ring (5) next to
countershaft 5th gear (12). Slide countershaft 5th {12),
mainshaft 2nd (22) and countershaft 2nd (11) off end of
shafts.

4,  Remove split bearing (7) that was under gear {(11) and
thrust washer (8) on the countershaft.

Us.e protactwe jaws
when clamplng in vise

Figure 6-27.

akad Lot

5

Figure 6-28.
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Figure 6-29,
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Figure 6-30. Transmission Assembly




CONDM LN

10.
11.

Bearing

Door, access

Spacer, bevel

Gear, countershaft 4th
Ring, retaining (7)
Washer, thrust (6)
Bearing, split (4)

Gear, countershaft 1st
Countershaft

Gear, countershaft 3rd
Gear, countershaft 2nd

12. Gear, countershaft 5th

13.
14,
15.
16.
17.
18.
19.
20.
21.
22,
23,
24,

Bearing, closed (countershaft)
Sprocket, chain/belt
Seal, oil

Spacer (belt drive)
Ring, quad

Ring, retaining
Bearing, ball
Bearing, needle
Gear, mainshaft 5th
Gear, mainshaft 2nd
Gear, mainshaft 3rd
Gear, mainshaft 1st

. Gear, mainshaft 4th
. Spacer

. Mainshaft

. Bearing

. Ring, retaining

. Seal

. Retention collar

. Torx screw

. Ring, retaining

. Nut, mainshaft

. Washer, spring

. Bushing

ar.

Bearing closed (shifter shaft)

Figure 6-30. Transmission Assembly (cont'd)
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Figure 6-34.

10.

11.

See Figure 6-32. Remove retaining ring (5) next to
countershaft 3rd gear (10). Slide countershaft 3rd gear
{10) off free end of shaft.

At mainshaft, between mainshaft 1st gear (24) and
mainshaft 3rd gear (23), expand retaining ring {5) and
move next to mainshaft 1st gear along with thrust washer
(6). Move mainshaft 3rd gear as far as possible toward
mainshaft 1st gear (24). Expand retaining ring (5) at
opposite side of mainshaft 3rd gear and slide off end of
shaft. Remove mainshaft 3rd gear (23) and its split
bearing (7).

Slide thrust washer (8} off end of mainshaft. Expand
retaining ring (5), which is next to mainshaft 1st gear
i24), and slide off end of shaft

See Figure 6-33. Place COUNTERSHAFT GEAR
SUFPORT PLATE (Part MNo. HD-37404) under
countershaft 4th gear (4). Place assembly on press with
suitable metal blocks under the support plate. Place a
socket or mandrel, smaller than inside diameter of
bearing, and press countershaft free of access cover,
Slide mainshaft 1st gear (24) off mainshaft.

See Figure 6-34. Remove beveled spacer (3) and
countershaft 4th gear (4).

Expand retaining ring (5) located next to countershaft 1st
gear (8). Remove retaining ring (5) and thrust washer
(6). Slide countershaft 1st gear off end of shaft. Remove
split bearing (7).

Remaove thrust washer (6). Expand remaining retaining
ring (5) and slide off shaft. This completes disassembly
of countershaft,



12. See Figure 6-35. Place mainshaft and access door
assembly on arbor press with support under mainshaft
4th gear (25). Press on end of shaft until mainshaft is
free of access door bearing. Remove spacer (26),
mainshaft 4th gear (25) and split bearing (7).

13. Remove thrust washer (6). Expand and remove
remaining retaining ring (5).

CLEANING, INSPECTION AND
REPAIR

1. Clean all parts (except bearings) in cleaning solvent, and
blow dry with compressed air,

2. Check gear teeth for damage. If gears are pitted, scored,
rounded, cracked, or chipped, they should be replaced.

3. Inspect the engaging dogs on the gears. Replace the
gears if dogs are rounded, cracked, batterad, chipped, or
dimpled.

4. Discard all retaining rings that were removed,

ASSEMBLY

dhcauTion

During assembly, the split bearings (7) and the internal
bores of the gears must be lubricated with SPORT
TRANSMISSION FLUID prior to assembly. Leaving these
parts dry could accelerate wear at start-up.

1. Find a section of pipe that matches the inner race of
bearing (28).

2. See Figure 6-36. Place the door assembly, outside
downward, on a press with the inner race of bearing (28)
resting on the section of pipe. Insert the splined end of
the shaft through the bearing and hold in a vertical
position. Press the shaft into the bearing until the
bearing bottoms against the shaft shoulder.

=IhaG631

Figure 6-35.
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Figure 6-36.
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Figure 6-37.
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Figure 6-38.
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Figure 6-39.

3. See Figure 6-37. Place spacer (26) over mainshaft and

position next to bearing (28). Position split bearing (7)
into machined seat next to spacer (26). Locate mainshaft
4th gear (25), which can be identified by the two radial
grooves at one side. Slide gear (25) onto shaft with radial
grooves facing door. Position gear over bearing next to
spacer (26).

4. Install thrust washer (6) and retaining ring (5) next to

gear (25). It will be necessary to push the retaining ring
inta final position with a screwdriver.

5, Slide mainshaft 1st gear (24) onto mainshaft with the

locking dogs facing gear (25).

6. See Figure 6-38. Install retaining ring (5). Position
retaining ring in the second ring groove from the end with
internal threads. Install thrust washer (6) next to retaining
ring. Install split bearing (7) in seat next to washer ().

7. Locate countershaft first gear (8). Gear (8) has a ring
groove at one side of the gear. Install gear (8) over split
bearing (7).

8. Install thrust washer (6} and retaining ring (5) next to
gear (8).

9. Locate countershaft 4th gear (4). This gear is splined
and has a single radial groove at one side. Position gear
next to snap ring (5). Place beveled washer (3) over end
of shaft with beveled side away from gear (4).

10. See Figure 6-39. Stand countershaft assembly on press
with small end (end with threaded hole) upward. Place
access cover and mainshafi assembly on top of
countershaft with bearing (1) in access cover over end of
countershaft. Place a socket or section of pipe on inner
race of bearing (1). Hold assembly straight, making sure
gear teeth on countershaft are engaged with gear teeth
on mainshaft, and press bearing onto shaft until beveled
spacer bottoms against bearing.

NOTE

When correctly installed, countershaft 4ih gear should have
Zero end piay.



11.

12

13,

14.

15.

16.

17,

18.

19.

20.

See Figure 6-40. At mainshaft, install retaining ring (5)
and thrust washer (8). Install split bearing (7) in seat next
to thrust washer (6).

Install mainshaft 3rd gear (23) onto shaft over bearing

(7).

Install thrust washer (8) and retaining ring (5) next to
gear (23).

Install countershaft 3rd gear (10) onto shaft.

See Figure 6-41. Install retaining ring (5) and thrust
washer (8). Install split bearing (7) into seat next to thrust
washer ().

Install countershaft 2nd gear (11) over bearing (7).
Install mainshaft 2nd gear {22) onto shaft.
Install countershaft 5th gear (12).

Expand retaining ring (5) and slide into groove next to
countershaft Sth gear (12).

See Figure 6-42. At outside of access door, position
retention collar (31) next to end of countershaft with
beveled side facing outward. Apply a few drops of Loctite
242 blue to the threads of screw (32). Insert screw (32)
through retention collar, and thread into end of shaft.
Place transmission in gear, and tighten TORX screw to
13-17 f-lbs (18-23 Nm) torque.

ul bG8
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Figure 6-42,
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MAIN DRIVE GEAR

REMOVAL

1. Remove fransmission as described under TRANSMISSION
CASE earlier in this section.

2. See Figure 6-43. From inside case tap out seal (3) at end
of mainshaft 5th gear (1). Discard seal (3).

3. See Figure 6-44. Use MAIN DRIVE GEAR REMOVER
AND INSTALLER (Part No. HD-35318A) with CROSS
FLATE (Part No. HD-35316-91). Take support bracket (1)
and insert pins, at one side, into holes which are now
exposed under access cover.

4. See Figure 6-45. Insert bolt (2) through support bracket
{1) and 5th gear (3).

5. At outside of case, place driver (4) and thrust washer (5)
over end of bolt (2). Install and tighten nut (6) until Sth
gear (3) is free.

whia53 .
For inner bearing —- || -— 0.080 in.

0.315-0.285 in. {2.03 mm)

{B.001-7.239 mm)

[ For outer bearing
|

—=||+=— For seal il

[ =]
g
2
5
b

1. Main drive gear
2. Needle bearing 3. Seal

Figure 6-43. Main Drive Gear Assembly

AcauTion

When removing the main drive gear, the gear is pressed
out against the resistance of the bearing inner race.
Without any support at the inner race, the bearing is
destroyed. Whenever the main drive gear is removed the
main drive gear bearing will also have to be replaced.
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Figure 6-44. Support Bracket Mounting
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1. Support bracket 4. Driver
2. Bolt 5. Thrust washer
3. 5th gear 6. Mut

Figure 6-45. Removing Main Drive Gear



DISASSEMBLY

Drive out needle bearings, from inside bore of main drive
gear. Do not reuse bearings after removal,

ASSEMBLY

1. Use INMER/OUTER MAIN DRIVE GEAR NEEDLE
BEARING INSTALLATION TOOL (Part Mo. HD-37842A),
See Figure 6-46. The tool is stamped 0.080 in. (2.032
mm) for the end of the tool to be used for driving the
bearing into the inner end and 0.315 (8.001 mm) for the
outer end bearing.

2. Place main drive gear on a press. With the bearing
installation tool, press in the outer bearing to a depth of
0.315-0.285 in. (8.001-7.239 mm). Press in the inner
bearing to a depth of 0.080in. {2.032 mm). The
installation tool will automatically bottom on the gear
when the correct depth is reached.

INSTALLATION

1. Replace main drive gear bearing as instructed under
RIGHT CRANKCASE BEARINGS.

2. Use Main Drive Gear Remover and Installer Tool. See
Figure §-47. Take bolt (2) and place washer (5) followed
by main drive gear (4) over end of boll. From inside of
case insert bolt and main drive gear through inner race
of ball bearing.

3. Insert threaded end of bolt (2) through installer cup (3)
and thrust washer (1). Thread nut (&) onto end of balt (2).
Tighten nut (6) until shoulder on gear (4) battoms against
inner race of bearing.

4, See Figure 6-43. Tap in new seal (3) at threaded end of
5th gear.

Needle bearing (S
installation tool

1.
2.
3.

Thrust washer
Bolt
Installer cup

TRRTEATT;

T

i

4. 5th gear
5. Washer

6. Nut

Figure 6-47. Main Drive Gear Installation
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ACCESS DOOR BEARINGS

REMOVAL

Mainshaft and Countershaft Bearings

1.

Remove fransmission assembly as  described under
TRANSMISSION CASE. Remove shifter forks and drum as
described under SHIFTER FORKS AND DRUM. Remove
countershaft and mainshaft as described under
MAINSHAFT  AND COUNTERSHAFT. All the
aforementioned procedures can be found earlier in this
saction.

Inspect the mainshaft and countershaft ball bearings for
pitting, scoring, discolaration, or other damage.

See Figure 6-48. If bearing replacement is required,
rermove retaining rings (1) and (2). Press out bearings (3)
and (4) from the inside of the door.

Shift Drum Bushing

1.

Inspect the shifter drum bushing for pitting, scoring,
discoloration, or excessive wear.

bO181x6x
L
L 3
iy
1. Retaining ring 3. Bearing, mainshaft
2. Retaining ring 4. Bearing, countershaft

INSTALLATION

Mainshaft and Countershaft Bearings

1.

Lay access door on press with inside surface of door
downward.

D01 3 2sEx

b T
\\\\\\“_ Assemble bushing flush
LT to .02 in. (0.5 mm) recess

from this surface

/ Shift drum bushing
INTLAAA
\\
B
y

g

Figure 6-48. Ball Bearing Assembly

If bushing requires replacement press bushing out of door
from either side.
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Figure 6-49. Shift Drum Bushing Assembly

Lay bearing squarely over bore with printed side of
bearing upward. Place section of pipe or tubing (slightly
smaller than outside diameter of bearing) against outer
race. Press bearing into bore until bearing bottoms
against shoulder.

Install new retaining ring with beveled side facing away
fram bearing.

Shift Drum Bushing

1:

Lay access door on press with outside surface of door
downward.

2. See Figure 6-48. Lay bushing squarely over bore. Locate

socket or pipe that is slightly larger than diameter of
bushing. Place socket or pipe on bushing and press into
bore until bushing is flush with or 0.020 in. (0.51 mm)
below inside surface. If using a pressing tool larger than
diameter of bushing, the pressing tool will bottom against
door when bushing is flush with top surface.



RIGHT TRANSMISSION CASE BEARINGS

REMOVAL

1

Remove transmission assembly as described under
TRANSMISSION CASE earlier in this section. Remaove
main drive 5th Gear as described under MAIN DRIVE
GEAR earlier in this section.

At outside of case remove seal next to 5th gear bearing
retainer. Remove retaining ring.

From inside transmission case drive bearings (5th gear,
countarshaft or shifter shaft) out of bores. Carefully tap
bearings free by working around bearing diameter to
keep bearing from skewing.

INSTALLATION
Mainshaft 5th Gear Ball Bearing

1.

4,

Locate Main Drive Gear Remover and Installer Tool. See
Figure 6-50. Place support bracket pins in appropriate
holes in transmission case.

See Figure 6-51. Insert bolt (2) through cross plate (1),
new bearing (3), driver {4) and thrust washer (5). Thread
nut (6) on end of bolt. Tighten nut carefully until bearing
is started in bore squarely. Tighten nut (6) until bearing is
seated against shoulder in bore.

At outside of case install beveled retaining ring in groove
inside bearing bore with beveled side facing outside of
case,

Lubricate bearing with Sport Transmission Lube.

Countershaft Needle Bearing

T,

a

Find a suitable bearing driver 1-1/4 in. {31.75 mm) in
diameter.

From the outside of the case place the needle bearing
open end first next to the bearing bore. Hold the driver
squarely against the closed end of the bearing and tap
the bearing into place. The bearing is properly positioned
when it is driven inward flush or 0.030 in. (0.76 mm)
below the outside surface of the case.

Lubricate bearing with Sport Transmission Lube.

Shift Drum Needle Bearing

a

Find a suitable bearing driver 1318 in. (20.64 mm) in
diarmeter.

From the outside of the case place the needle bearing,
open end first, next to the bearing bore. Hold the driver
squarely against the closed end of the bearing and tap
the bearing into place. The bearing is properly positioned
when driven inward flush or 0.030 in. (0.76 mm) below
the outside surface.

Lubricate bearing with Sport Transmission Lube.

Figure 6-50. Cross Plate Mounting
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1. Support bracket 4. Driver
2. Bolt 5. Thrust bearing
3. Bearing 6. Nut

Figure 6-51. Installing Mainshaft Ball Bearing
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TRANSMISSION INSTALLATION AND
SHIFTER PAWL ADJUSTMENT

Verify that all parts have been properly installed, as described
earlier in this section under RIGHT TRANSMISSION CASE
BEARINGS, MAIN DRIVE GEAR, MAINSHAFT AND COUN-
TERSHAFT, and SHIFTER FORKS AND DRUM.

1. Carefully insert transmission into case opening. Position
the assembly so that the mainshaft enters fifth gear, and
so that the countershaft and drum shifter shaft enter their
respective bearings.

2. See Figure B-22. Apply a few drops of LOCTITE
Threadlocker 242 (blue) to the threads of the five access
door mounting bolts (7). Insert the bolts with washers (8)
through holes in access door, and thread into tapped
holes in right transmission case. Tighten bolts to 13-
17 fi-los (18-23 Nm) torgue.

3. Lift pawl (5) over drum pins, and place shifter shaft
assembly (8) on studs at transmission case. Loosely
install a washer {11} and locknut {3) on each stud.

4. Afttach the loop of spring (1) over and into groove in post (2.

5. Place detent plate (9) over drum pins. Rotate plate until
blind holes in plate align with pins in end of drum shaft.
Install new retaining ring (10} using TRANSMISSION
SMAP RING TOOL (Part No. HD-39151). Verify that
retaining ring is fully engaged with drum groove,

6. See Figure 6-52. Place transmission in third gear. Place
a Mo. 32 drill bit (0.118 in. dia.)} through hole in detent
plate (3}, and between pawl (2) and drive pin at end of
shifter drum shaft. Push down top of crank (4) to remove
all clearance between pawl and drill bit; this will correctly
align pawl to shift drum pins {do not push down with too
great a force, as this might cause the shifter drum to
rotate). With bit in place, tighten shifter shaft assembily
bottom nut (1) first to 90-110 in-lbs (10.2-12.4 Nm)
tarque. Then, tighten shifter shaft assembly top nut (1) to
the same torque. Remove drill bit.

7. See Figura 6-30. Place new guad ring (17) over threaded
end of fifth gear (21), and position next to the gear taper.
Install spacer (16) over threaded end of fifth gear with
chamfered end toward quad ring. Slide spacer up
against bearing (19).

8. Coat lips of seal (15) with SPORT TRANS FLUID.
Position seal over spacer (16) with lips of seal toward
case. Gently tap seal into bore of case until the outside
of seal is flush with outer edge of bore, It is acceptable to
recess seal to about 0.030 in. (0.76 mm) below outer
edge of bore; seal recession will be limited by seal
bottoming against retaining ring (18).

Transmission Sprocket Installation

1. See Figure §-53. Install transmission sprocket (2) with
secondary drive belt onto main drive gear shaft (1),

2. Place transmission in neutral. Apply a few drops of
LOCTITE THREADLOCKER 262 (red) to the left-hand
threads of transmission sprocket nut (3). Position nut
with washer-faced side facing transmission sprocket.
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Drill bit

1. Nut 4. Crank
2. Pawl 5. Shifter drum pin
3. Detent plate

Figure 6-52. Shifter Shaft Assembly Alignment

Turn the nut counterclockwise to install it onto main
drive gear shaft.

a.  Use TRANSMISSION SPROCKET HOLDING
TOOL, HD-41321 and MAINSHAFT LOCKNUT
WREENCH, Part Mo. HD-94660-37B, and a torgue
wrench. Tighten nut to 50 fi-lbs (67.8 Nm) initial
torque, OMNLY.

b. See Figure 6-54. Scribe a line on the transmission
sprocket nut and continue the line on the transmis-
sion sprocket as shown.

¢, Tighten the transmission sprocket nut an additional
307 - 40°.

d. See Figure 6-53. Install lockplate (4) over nut {3) so
that two of lockplate's four drilled holes (diagonally
opposite) align with sprocket's (2) two tapped holes.



bl2dghbx

1. Main drive gear shaft

2. Transmission sprocket

3. Transmission sprocket nut-
{Left Hand Threads)

4. Lockplate

5. Socket head screw (2)

Figure 6-53. Transmission Sprocket

0077
Transmission
sprocket nut

Transmission /
—sprocket

Line scribed on nut and sprocket

Figure 6-54. Transmission Sprocket Nut Final Tightening
Procedure

NOTE

The lockplate has 4 screw holes and can be furned to aither
side, 50 you should be able to find a position without having to
additionally tighten the nut. If you cannotl align the screw
holes properly, the nut may be additionally TIGHTENED until
the screw holes line up, but do not exceed 45 as specifiad
above. Never LOOSEN nut to align the screw holes.

e, If lockplate will not align with holes, tighten nut to 45°
maximum as shown in Figure 5-54.

AcauTion

Maximum allowable tightening of sprocket nut is 45° of
counterclockwise rotation, after initially tightening to 50
ft-lbs torgue. Do not loosen sprocket nut while attempt-
ing to align the screw holes. If you cannot align lockplate
and sprocket screw holes, nut may be additionally tight-
ened until screw holes line up, but do not exceed 45" as
specified above. Tightening too much or little may cause
the nut to come loose during vehicle operation.

f.  Install socket head screws through two of the four
holes in lockplate (4), then into two corresponding
tapped holes in sprocket.

McauTion

To ensure the lockplate's security, you must use BOTH
screws when you install the lockplate,

3. Tighten socket head screws (5) to 7-9 ft-lbs (9-12 Nm)
torque.

NOTE

The socket head screws have Loclite patches and can be re-
used 3 - & fimes,

4. Install primary chain and chaincase as described under
PRIMARY CHAINCASE, ASSEMBLY later in this section.

5. Align wehicle and adjust belt tension. See VEHICLE
ALIGNMENT, Section 2.
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SPECIFICATIONS

IGNITION ALTERNATOR
AC Voltage Output ... . .. 19-26 VAC per 1000 engine RPM
Spark PIUQS Stator Coll Resistance . .................. 0.2-0.4 Ohms
.= NN = 13111 REGULATOR
7 o P 0.038-0.043in.  Voltageoutput @ 75°F . ................. 14.3-14.7 VDG
0.97-1.09mm  Amperes @ 3600 engine RPM .. ............... 22 Amps
THPE oot HD-6R12
TORUE VIR oonsnirii et s g dinrein i i 11-18 ft-lbs BATTERY
15-24 MNm AN RIS s s 12 volt, 18 Ampere Hours
Ignition Coil Resistance
o FUSES
Resistance Primary Secondary -
All except kbl
1me‘p 2.5-3.1 Ohms | 10,000 - 12,500 Ohms Ignition 15
12005 4-60hms | 11,500 - 12,700 Ohms Lights . 15
T Accessory 15
Ignition Timing Spark Occurrence Instruments 15
dl V.0.E.S.
e
Connected | Disconnected MAIN CIRCUIT BREAKER
All models except 12005 : Approximately Al Madels 30 Amps
Marmal 1000 -1050 RPM* 20" BTDC 7.5 BTDC
*Set timing at 1000-1050 RPM with V.O.E.S. connected. BULB CHART
Refer to the table below for information regarding bulbs and
XL1200S Sport - set timing at 1000-1050 RPM - 20° BTDC lamps used on the Harley-Davidson XLH motorcycle,
Bulb Chart
NUMBER
LAMP DESCRIPTION OF CURRENT HARLEY-
DRAW DAVIDSON
(ALLLANES 129 BULBS | (Amperes) | PART NUMBER
REQUIRED P
Headlamp — H4 Bulb Elemeant 1 . 67697-81
High Beam/Low Beam 5.00/4.58
Position Lamp (HDI) 1 .32 53438-92
Indicator Lamps
High Beam 1 0.15 68024-94
il Pressure 1 0.15 GEOZ4-94
Meutral 1 0.15 BE024-94
Directional 2 0.15 BE024-94
Directional/Running Lamps
Front Directional/Running Lamps 2 2.25/0.59 68168-89
Rear Diractional 2 2.25 GAST2-64B
Front/Rear (HDI) 2 1.75 GE163-84
Tail/Stop Lamp 1 0.59/2.25 68168-89
Tail'Stop Lamp (HDI) 1 A21.75 G8169-90
Speedometer Lamp 1 0.30 53439-79
Tachometer Lamp (If applicable) 1 0.35 52441-94
Odometer 1 0.19 67136-85




ELECTRICAL BRACKET

See Figure 7-1. To provide for easy access and servicing, the
electrical bracket is located under the left side cover and
includes the following electrical components:

Main circuit breaker (30 Amp)

® Fuse Block (under starter relay and data port)
® Starter relay
® Data link (1200S only)

REMOVAL

AwarNING

To avoid accidental start-up of vehicle and possible per-
sonal injury, disconnect the battery cables before pro-
ceeding. Always disconnect the negative cable first. If
the positive cable should contact ground with the nega-
tive cable installed, the resulting sparks may cause a bat-
tery explosion producing personal injury.

1. If necessary, disconnect battery cables, negative cable
first. See BATTERY, DISCONNECTION AND REMOVAL.

2. Gently pull side cover away from frame tubes (no tools
requirad).

INSTALLATION

1. Align barbed studs in side cover with grommets in frame
and push firmly onto place {no tools required).
AwarNING

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-
sion producing personal injury.

2. If necessary, install battery cables, positive cable first,
See BATTERY, INSTALLATION AND CONMECTION in
this section.

REPLACE FUSE(S)
Removal
1. Remove side cover,

2, See Figure 7-2. Pull up on latch to release fuse block and
slide fuse block from electrical bracket.

3. PFull fuses from slots in fuse holder and inspect for
damage. Replace as necessary.

NOTE

A fuse puller tool and two spare 15 amp fuses are located in
the base of the electrical bracket under the fuse black,

Installation

1. Insert fuse(s) (15 amp) in appropriate slot,
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Starter relay

1
2.
3. Data Link (12005 only)
4. Fuse block

Figure 7-1. Electrical Bracket

w01 AT

Figure 7-2. Fuse Block

Acaution

Always use replacement fuses that are of the correct type
and value. Use of incorrect fuses can result in damage to
the electrical system.



2. Align fuse block so guides engage slots in bracket
assembly.

3. Slide fuse block into bracket assembly untill latch
Engages.

4. Install side cover.
REPLACE MAIN CIRCUIT BREAKER

1.  Remove left side cover.

2. Disconnect battery cables, negaftive cable first. See
BATTERY, DISCONNECTION AND REMOWVAL.

3. See Figure 7-3. Remove plastic cover (2) from terminal
studs of main circuit breaker (1). Remove hex nuts from
terminals. Remove ring connactions,

4. Gently pry up latch holding main breaker and remaove.
5. Obtain new main circuit breaker.

6. Install single black lead on copper terminal. Install double
red lead on remaining terminal. Install and tighten
terminal nuts. Install plastic cover on terminal studs.

7. Push main circuit breaker into clip on electrical bracket,

8. Install electrical bracket. See ELECTRICAL BRACKET,
INSTALLATION.
REPLACE STARTER RELAY

1. Remove left side cover.
2. See Figure 7-3. Unplug starter relay (3).

3. Llift gently on the connector end to release tab and free
relay.

4. See Figure 7-4. Position locating hole in relay over raised
tab on electrical bracket and push into position.

5. Connect plug to new relay.

6. Install electrical bracket. See ELECTRICAL BRACKET,
INSTALLATION,

REPLACE ELECTRICAL BRACKET

1. Disconnect battery cables, negative cable first. See
BATTERY, DISCONMECTION AND REMOWVAL,

2. Access electrical bracket, See ELECTRICAL BRACKET,
REMOVAL.

See Figure 7-3. Remove main breaker (1).
Remove fuse block [5).
Remove starter relay (3).

On 12005 - remove Data Link,

Mo® ot koW

Remove the three screws holding the bracket to the side
COVer.

8. Paosition new electrical bracket in place and fasten with
three screws.

9. Install main breaker, fuse block, starter relay and, on
12005 models, the data link

10. Install side cover,

x0103a7x

1. Main circuit breaker (30 Amp)
2. Plastic cover

3. Starter relay

4. Data Link (12005 only)

5. Fuse block

6.

Retaining studs

Figure 7-3. Electrical Bracket Components

40152572

Locating
hole

AN
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Figure 7-4. Starter Relay




IGNITION SYSTEM

GENERAL (Figures 7-5 or 7-6)

The wehicle is provided with a breakerless inductive-dis-
charge ignition system. The system has both a primary and
secondary circuit. The primary circuit consists of the battery,
ignition switch, primary coil winding, computerized ignition
timer and associated wiring. The secondary circuit consists of
the secondary coil, spark plugs and associated wiring,

The computerized ignition system contains of four assemblies
— the computerized ignition module, vacuum-operated electric
switch (V.O.E.S.), the bank angle sensor and the rotor,

The ignition module is mounted in the gear case cover. The
ignition module has two functions. First, it computes the spark

advance for proper ignition timing. Second, it opens and
closes the low-voltage circuits between the battery and igni-
tion coil to produce high-voltage discharge to the spark plugs.

The vacuum-operated electric switch (V.O.E.S.) is attached to
the top center engine mounting bracket above the intake
manifold. The V.O.E.8. senses intake passage vacuum
through a carburetor hose connection. The switch is open
during acceleration and high engine load conditions {low vac-
uum} and is closed during deceleration and low engine load
conditions (high vacuum). The ignition module is programmed
with two spark advance curves to meet varying engine loads.

#0150
1. Quter cover rivet (2)
2. OQuter timer cover
3. Inner cover screw (2)
4. Inner cover
5. Sensor plate screw (2)
6. Adjusting notch
7. Rotor bolt
8. Rotor
9. Camshaft oil seal
10. Ignition coil
11. Ignition module
12. Spark plug cable (2)
13. V.O.E.S. connector
14. Vacuum-operated

electric switch (V.O.E.5.)

15. Bank angle sensor

Figure 7-5. Ignition System Components (except 1200S)
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The high-vacuum curve, selected for maximum spark
advance under normal light-load cruising conditions, provides
improved fuel economy and petformance. The low-vacuum
curve (retarded spark) minimizes spark knock while maintain-
ing performance under high-load conditions (acceleration and
highway driving).

The ignition module selects the proper curve when it receives
an open or closed electrical signal from the V.0.E.S. This sys-
tem ensures correct timing to suit starting and low- and high-
speed requirements.

The bank angle sensor is attached to the side of the battery
tray. The sensor consists of a magnet that rides in a channel
filled with fluid. If the vehicle lean angle exceeds 55, the
magnet moves to create an open circuit. The open circuit is

detected by the ignition module and the ignition system is
shut off.

W151%Ts

i ?/ﬂw
8

18 [

Quter cover rivet (2)
Outer timer cover
Inner cover screw (2)
Inner timer cover
Sensor plate screw (2)
Adjusting notch
Cam position sensor
Rotor bolt

Rator

10. Camshaft oil seal

11. Connector

12. Ignition coil

13. Spark plug cable (4)
14. Gearcase cover

15. MAP Sensor

16. Spark plug (4)

17. Ignition Module

18. Nut (2)

19. Bank angle sensor

b

[ = R X

Figure 7-6. Ignition System Components - 12005 Sport
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A single ignition coil fires both spark plugs simultanecusly,
The spark plug in the front cylinder fires at the end of that cyl-
inder's compression stroke, thereby igniting the airfuel mix-
tura. At the same instant, the spark in the rear cylinder fires
ineffectually during the end of that cylinder's exhaust stroka,
During the next engine revolution, the simultaneous firing of
the spark plugs will occur during the middle of the front cylin-
der's exhaust stroke and at the end of the rear cylinder's com-
pression stroke (thereby igniting the airfuel mixture in the
rear cylinder).

The rotor and cam position sensor {integrated with the Igni-
tion Module) are located in the gearcase cover on the right
side of the motorcycle. The rotor is mounted on the camshaft
and operates at one-half crankshaft speed. As the rotor turns,
slots in its outside diameter break the magnetic field of a Hall-
effect device in the ignition module, The output of the Hall-
effect device is a logic-type signal that corresponds to the tim-
ing information from the spinning rotor. This technigue gives
accurate timing information down to “0" speed.

The ignition systern produces a spark near top dead center
(TDC) for starting. At rpm’s and loads above this, the system
produces a spark 0 to 45" before TOC on 883 and 1200 mod-
els. The whole timing program can be shifted by mechanical
rotation of the cam position sensor. See ADJUSTMENT/
TESTING, IGNITION TIMING CHECK,

The ignition module contains all the solid-state components
used in the ignition system. The dwell time for the ignition coil
is also calculated by the microprocessor and is dependent
upon engine speed. The programmed dwell is an added fea-
ture to keep battery drain to a minimum and to adequately
charge the coil at all speeds. The ignition module has added
protection against transient voltages, continuous reverse volt-
age protection and damage due to jump staris. The system
will operate down to 5.7 volts DC. The ignition module is fully
enclosed in a “potting” material to protect it from vibration,
dust, water and oil. The unit is not repairable —it must be
replaced if it fails.

See the wiring diagrams at the end of this section for addi-
tional information on ignition system circuits.

1200 Sport

The XL Sport ignition differs from other Sportsters. The igni-
tion system consists of five assemblies, the ignition module,
cam position sensor, rotor, Bank angle sensor, and the MAP
(Manifold Absolute Pressure) sensor,

The ignition module is located under the seat. It computes the
spark advance for proper ignition timing and regulates the
low-voltage circuits betweaen battery and ignition coil.

The ignition timer includes a rotor, cam position sensor, igni-
tion module and MAP sensor. A twin coil fires each pair of
spark plugs in single fire mode (i.e. both spark plugs fire in
one cylinder but not the ather - no wasted spark).

The MAP sensor is located on a bracket along the frame
backbone under the fuel tank, The sensor monitors the intake
manifold pressure and adjusts the advance curve for optimum
parformance.

The bank angle sensor is attached to the side of the battery
tray. The sensor consists of a magnet that rides in a channel
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filled with fluid. If the vehicle lean angle exceeds 55, the
magnat moves o create an open circuit. The open circuit is
detected by the ignition module and the ignition system is
shut off.

TROUBLESHOOTING

Perform the following tests if the engine will not start, or if
hard starting or missing indicates a faulty operating ignition
system,

Check for Ignition Spark

1. Disconnect spark plug cables from spark plugs. Check
condition of plugs and cables. Clean or replace as
necessary.

2. Insert a conductive adapter into spark plug cable end
and establish a 3/16 inch (4.8 mm) gap between adapter
and cylinder head. Turn on ignition and “engine stop"
switches. With transmission in neutral, press “engine
start" button. Check for a spark across plug electrode
gap. If a spark is produced, problem is not in electronic
system or coil — chack carburetion, enrichenar and spark
plugs. If no spark is produced, check battery voltage and
battery connection condition. Battery voltage must be 11-
13 vdc. Charge battery if voltage is low.

3. \Verify that the ground wire from battery to frame is in
good condition.|f there is still no spark, then perform the
tests under NO IGNITION SPARK.

No Ignition Spark

See Figure 7-7. To conduct the following tests, it will be nec-
essary to assemble a set of jumper wires. Cut two wires of
ample length o reach from a good ground connection to the
negative terminal of the coil primary. If a suitable capacitor is
not available, use a condenser (such as the type used in ear-
lier breaker point ignition systems). When conducting Steps 3
and 5 of the following spark tests, connect a spare spark plug
to one of the plug wires and lay the spark plug on the engine
cylinder head. During the testing procedures, check for spark
across the spark plug electrodes,

xlhinsart!

0.33 MFD capacitor

Figure 7-7 Test Jumper
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Diagnostic Charts - All Models Except 1200s Sport

Continuous Or No Spark At Spark Plug

sIgnition On.

fultimeter Red Wire To
Whitevblack Wire On Caoil,
Black Wire To Ground.
«Meater Should Register 12v +
One Volt. =

=]

Check Ign. Fuse

Is Fuse Ok?
Go To Next Page g |
ves
Power To Gray Replace - Find Source Of Fault
Wire In Fuseblock? e
o
Check For 12VDC Between
Measure Voltage At Con- i !
nectar [22&] Pi%l 3 tGY}. E.'aﬂﬂrf,. Main Breaker, Ignl'
Battery Voltage Present? tion Switch And Fuse Block.
: Repair As Necessary.
500
7es
With Connector [22] Mated And Repair Open (GY) Wire
Ignition Cn, Measure Voltage At Between [22] and Fuse.
Connector [22A], Pin 5 (W/BK).
Battery Voltage Present? e
=
Repair Open (W/BK) Wire Repair / Replace Engine
Betwaen Coil and [22A]. Stop Switch or Wiring.
5002 5173
'I!I'!'Ire Harness Connectors
| No. | Description Type Location
— Handlebar & - Place Deutsch In Headlight
| 122] | gwitch (BK)




Continuous Or No Spark At Spark Plug - All Models Except 1200 Sport

-Remove Pink (Module) Wire From Coil Terminal.
=Ignition Switch On.

«Multimeter Red Lead Alternately To White/Black
Wire Terminal And To (PK) Wire Terminal.

12VDC at both terminals?

=]

| Replace coil. 1

+ Pink (Module) Wire Disconnected.

* Ignition On.

= Jumper Wire — Connect Capacitor Wire To
Pink Wire Terminal.”

= Connect Both Wires To Comman Ground.

» Momentarily Touch Ground Wire To Pink Wire
Terminal.

Is There A Spark At Plug When You Remove
The Wire?

*Perform Coil Resis-
tance Check If Capacitor
Is Mot Available

I Replace Coil. |

« Reconnect (PK) Wire

= Disconnect 6-pin Connector [10].

= Ignition Switch On.

= Multimeter Red Lead To (W/BK) Wire (Pin 1)

Terminal. 1

= Muliimeter Black Lead To BK (Pin &) On [10B]. 2
+ Multimeter Should Register 12VDC + 1.0 VDC.

3

Ezﬂ Check Continuity

Between Pin 1 Wibk [108]
And Coil WEBK Wire.
Continuity Present?

VES

Repair Open Between [10B] Pin & (BK) | Repair Open In W/BK Wire
And Ground

Go To Next Page

5003

5003
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Continuous Or No Spark At Spark Plug - All Models Except 1200 Sport

* [gnition On

To Pin 6 (BK)
Is 12VDC + 1.0 VDC Present?

* Measure Voltage At Connector [10B] - Multim-
eter Red Lead To Pin & (PK) And Black Lead

=]

Check Wire Continuity
Baetween Connector
[10B] Pin 5 (PK) And
Caoil Terminal (PK).
Continuity Present?

And [10B]

Measure Voltage Between LTGN/GY
(Pin 4) And BK (Pin 6).

Is Voltage 0.6-1.1 VDC 7

YES
Install 6-pin Hamess Adapter (HD- Locate And Repair | Repair Open (PK) Wire]
42962) and Breakout Box using Black Short To Ground On —
connectors Between Connectors [10A] (PK) Wire

]

Remove Timer
Cover. Crank Engine.
Is Led Flashing?

e

| Seea Next Page. -|

YES

5003

Replace [gnition Module.

Is Rotor Cup Rotating?

5363

Harness Adapters (HD-42962)

]

]

Replace Ignition
Module.

5368

Remove Gearcase Cover,
Inspect For Mechanical Failure.
Repair.

5005

711



Continuous Or No Spark At Spark Plug - All Models Except 1200 Sport

Connected?

Is Bank Angle Sensor

Reconnect.

5004

Remove Bank Angle Sensor. Disconnect Connector [134].
Measure Voltage On [134B] Between Socket A, LT GN/GY And Socket B, Bk

3.0-3.5VDC 11-13VDC
I I
See Next Page Repair
Short On LT
GN/GY
5007

ovDC

1

* To avoid damage to terminals,
remove Bank Angle Sensor before
disconnecting connector [134)]. Use
Hamess Connector Adapter Kit
HD-41609,Gray male probe and
patch cord

Continuity Present?

Disconnect Connector [10]. Check Continuity
Between Socket A, LT GN/GY On Connector [134B]
And Socket 5, LT GN/GY On Connector [10B].

=

Repair Open In
LT GN/GY Wire.
5007

Check Tontinuity To Ground On BK
Wire, Sosket B, Connector [134B].
Is Continuity Present?

=

Repair Open
Ground Wire.

Is Continuity Present?

Check Continuity To Ground On LT GN/GY
Wire, Socket A, Connector [134B] Or [108].

007

YES

Repair Short To

Ground On LT GN/GY
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S007

E

Inspect Module Harness For
Damage. Repair If Neces-
sary.

If Harness Is Mot Damaged,
Replace Ignition Module.




Continuous Or No Spark At Spark Plug - All Models Except 1200 Sport

3.0-3.5VDC

(GY), And Socket B, (BK),
Is Voltage 11-13 VDC?

Measure Voltage On Connector [134B] Between Socket C,

=]

T3

Is Bank Angle Sensor
Correctly Installed?

Repair Open In (GY) Wire Between
Bank Angle Sensor And lgnition Fuse

YES

Are Ferrous Metals Located
Within 1/4" Of Sides, Face, Or
Top Of Bank Angle Sensor?

5007
|N<.‘.‘||

Install Properly

YES

Return To Origi-
nal Configuration.

Replace Bank

Angle Sensor.
S013
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Checking For Trouble Codes - 1200S Sport

Check Engine Lamp

To diagnose system problems, start by observing the behav-
ior of the Check Engine Lamp.

When the Ignition Switch is turned ON (Key ON) after being
off for 10 seconds or more, the Check Engine Lamp will illumi-
nate for approximately four seconds and then turn off.

NOTE

® ‘Key ON™ means only that the Ignition Key Switch is
furned fo ON and the handiebar Engine Stop Switch is in
the RUN position (although the engine is NOT running).

® i the Check Engine Lamp is not ifluminated at Key ON or
if it fails to go OFF after the initial four second ON period,
then a problem exisis in the lamp coircuit. See
DHAGNOSTIC FLOW CHARTS in XL Service Manual for
procedure to correct problem,

When the lamp turns off after being illuminated for the first
four second period, it will remain off if there are no fault condi-
tions or trouble codes currently detected by the ignition mod-
ule.

However, if the Check Engine Lamp stays off for only 4 sec-
ends and then comes back on for an 8 second period, then a
functional error is stored {although no current trouble code
exists).

If the Check Engine Lamp remains on beyond the 8 second
period, then a current trouble code exists.

NOTE

Trouble codes relating to the ignition coil can only be fully
diagnosed during acfuation. For example, a problam with an
ignition coil will be considered a current fault even after the
problem is corrected, since the ignition module will not know
of its resolution until after the coil is exercised by a vehicle
start sequence. In this manner, there may sometimes be a
false indication of a current frouble code,

If a particular problem happens to resolve itself, the active
status is dropped and it becomes a "historic,” rather than a
“current” fault. Historic trouble codes are stored for a length of
time to assist in the diagnosis of intermittent faults. The Check
Engine Lamp will not indicate the existence of anly historic
trouble codes.

While the trouble codes are stored (whether current, historic
or functional), they can be read by either the Scanalyzer or
the Check Engine Lamp. All troutle codes reside in the mem-
ory of the ignition module until the code is cleared by use of
the Scanalyzer or a total of 50 trips has elapsed. A “trip” con-
sists of a start and run cycle, the run cycle lasting at least 30
seconds. After the 50 trip retention period, the trouble code is
autematically erased from memaory (that is, assuming no sub-
sequent faults of the same type are detected in that period).

IMPORTANT NOTE

it is important to note that historic trouble codes may also be
present whenever the system indicates the existence of a
CURRENT fauit.
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Retrieving Trouble Codes

Data Link Connector

The behavior of the Check Engine Lamp as described under
CHECKING FOR TROUBLE CODES indicates the existence
of a fault condition. Turn the Ignition/Light Key Switch to OFF
and proceed as follows:

Diagnostic Modes

The XL 12005 Ignition System provides two levels of system
diagnastics,

In the more sophisticated mode, a portable Scan Tool called a
“Scanalyzer" (HD-41325) plugs into the Data Link Connector
and facilitates the diagnosis of system problems through a
direct interface with the ignition module. Using a special pro-
grammable application cartridge, the Scanalyzer offers data
displays and menu selections that allow for quick and easy
retrieval of data and enables the user to perform a variety of
diagnostic tests while monitoring inputs and outputs.

Figure 7-10. Scanalyzer (HD-41325)

At the second level, the Check Engine Lamp is observed by
the user after being placed in the diagnostic mode. The lamp
blinks a code which correlates to a particular problem area,




Scanalyzer

1.

Gently pull left side cover from frame downtubes (no
tools required).

See Figure 7-11. Note the Data Link connector (pin side
of 4-place Deutsch) on the side cover.

Remove rubber protective plug from open end of Data
Link connector.

Figure 7-11. Data Link Connector

Plug the Scanalyzer (HD-41325) into the Data Link
Connector.

Turn the Ignition/Light Key Switch to IGNITION. Turn the
handlebar mounted Engine Stop Switch to the RUN
position (but do not start the enging).

Insert the diagnostic application cartridge HD-41325-
95A, into the Scanalyzer. During the next few seconds,
the Scanalyzer sequences through a series of screens
that reflect a power-on self test, the system copyright,
and then an attempt at communications with the ignition
module. Once communications is established with the
ignition module, the Diagnostic Menu appears. See
Figure 7-12.

The Diagnostic Menu, which consists of seven items, is
the primary system menu (main menu) through which all
other secondary menus and displays are accessed.
Since the screen may not be large enough to display all
line items at any given time, use the up and down arrow
keys to scroll through the list.

From the Diagnostic Menu, press the number "2 to
access the Trouble Codes Menu. At this point, the unit
allows the operator to display current trouble codes (by
pressing the number “17), display historic codes (number
“2") or clear trouble codes (number “37). Unlike the Check
Engine Lamp Diagnostics, note that the Scanalyzer does
allow the operator to clear trouble codes from memory as
well as differentiate between current and historic codes.

9. After reading trouble codes, simply press the Mode key

to return to the Trouble Codes Menu. Press the Mode key
again to return to the Diagnostic Menu. In this manner,
regardless of where the operator is in the program, the
Mode key need only be pressed once or twice to return
to the main menu.

NOTE

For more detailed instructions, refer to the lterature provided
with the Scanalyzer.

10. Write down all trouble codes on a piece of paper. If a
current trouble code exists, place it at the top of the list.

11. If trouble codes are present, refer to the applicable flow
chart. A Scanalyzer icon appears at those points in the
flow chart where use of the Scanalyzer would be most
convenient or desirable.

12. If trouble codes are NOT present, but starting or
driveability problems are evident, see the Symptoms
Chart under DIAGNOSTIC CHECK.

13. After correcting system problems, clear trouble codes
using the Trouble Codes Menu of the Scanalyzer.

NOTE

Trouble codes cannot be cleared while the engine is running.
Turn the engine off, but leave the Ignition/Light Key Switch in
the IGNITION position and return the handilebar Engine Stop
Switch to RUN.

14. Turn the Ignition/Light Key Switch to OFF Turn the
handlebar mounted Engine Stop Switch to the OFF
position.

15. Unplug the Scanalyzer from the Data Link Connector.

Install protective plug over pin side of Data Link
Connector,

16. Place Data Link Connector in clip on left side cover.

17. Align barbed studs in side cover with grommets in frame
downtubes and push firmly into place (no tools required).

18. Road test the vehicle and observe the Check Engine
Lamp to confirm proper operation without the
recccurrence of trouble codes.

Diagnostic Codes for XL12005
Code Description Ref. Page
12 MAP Sensor 7-33
16 Battery Violtags 7-35
24 Frent Coil 7-37
25 Rear Coil 7.37 i
as Tachometers 7-40
41 Cam Sync Failura T-41
44 Bank Angle Sensor T-d42
52 RAMROM Failune 744
54 EEPROM Failura | T-44
55 Module Failure 7-44

7-15



Secondary
Menus

Main Menu

DHAGROSTIC MEMLL

1- Byslem 1D

2- Trauble Codas
3- Data Monitar

4- Activiz Diagnoslic
5- Bpecial Tasts

E- Tool Setup

7- Cafibrations

&
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!

¥
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®
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CALIBRATIIM MEMNU
1- T3 Acust

TOOL SETLP MENL

1- General Setup
2- Sava Salup
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SPECIAL TEST MENU
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1- Wipgle Test e
- Data Capture
5 i Mg
L J
ACTIVE TEST MENU
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DATA BMONITOR MEMU
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MAP =210V
ADVANGE =200 DEG
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A= Clear Hisionz

EYSTEM ID
S/ 32480-09
CAL
HOEDIDHD

{ MODE )

L 3
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Figure 7-12. Scanalyzer Menu Selections




Check Engine Lamp Diagnostics

NOTE

Use of the Check Engine Lamp Diagnostics assumes that the
Scanalyzer (HD-41325) is not avallable.

1. To activate the diagnostic feature of the Check Engine
Lamp, proceed as follows:

A. Install diagnostic test wire across pins 1 and 2 an
Data Link connector [91A].

B. Turn the Ignition/Light Key Switch to IGNITION and
walt approximately eight seconds for the Check
Engine Lamp to start flashing.

L4 |

PN 7215184

2 im. 186G A wine — "
L

P T391-84

Figure 7-13. Diagnostic Test Wire
2.  All trouble codes are sent out as a series of flashes.

The transmission of a trouble code is always preceded
by a series of rapid flashes (about 3 per second). This
“intermission” is followed by a 2 second pause in which
the lamp is off. The lamp will then flash one or more
times to indicate the first digit of the trouble code. The
length of time the lamp is illuminated and the length of
time in which it is off are each about 1 second in
duration. Simply count the number of times the lamp
flashes in order to retrieve the first digit of the trouble
code.

3. Following transmission of the first digit, there is another 2
second pause in which the lamp is off. The lamp will then
flash one ar more times to indicate the second digit of the
trouble code. Count the number of times the lamp
flashes to retrieve the second digit.

Following transmission of the second digit, there is a third
2 second pause in which the lamp is off. After the pause
comes the intermission, which is followed by
transmission of the next recorded trouble code. All
subsequent codes are sent in the same manner, each
separated from the next by the intermission.

4. Write down the trouble codes on a piece of paper. Once
all codes have been sent, the data string is repeated.
When you have recorded the same trouble code twice, it
is an indication that the transmission has been restarted
and that all trouble codes have been retrieved,

NOTE

If the lamp flashes at a rate faster than normal, then you are
observing the ‘“Intermission” only, which means that no
frouble codes are present.

5. If trouble codes are present, refer to the applicable flow
chart in the XLH Sarvice Manual.

If trouble codes are NOT present, but starting or
driveability problems are evident, see the XLH Service
Manual, DIAGNOSTIC CHECK, for help in diagnosing
system problems.

6. Turn the Ignition/Light Key Switch to OFF. Remove
diagnostic test wire from Data Link Connector,

IMPORTANT NOTE

If Diagnostic Test Wire is installed across Fins 1 and 2 on
connector [91A] in lieu of Scanalyzer, the Ignition Module is
placed in a Diagnostics Mode and engine will start. The test
wire must be removed from the Data Link Connector and the
lgnition Switch turned to OFF or the Check Engine lamp will
continue fo flash codes.

7. After correcting system problems, clear trouble codes. If
the Scanalyzer is not available, perform 50 start and run
cycles. To execute one run cycle, start the vehicle, let it
run for at least 30 seconds and then turn the engine off
for a minimum of 10 seconds.

8. Hoad test the vehicle and observe the Check Engine
Lamp to confirm proper operation without the
recccurrence of trouble codes.

717



Breakout Box (HD-42682) Installation

General

The breakout box splices into the main harness of the Sports-
ter. Used in conjunction with a DVOM, it allows circuit diagno-
sis of the wiring harness and connections without having to
probe with sharp objects.

The unit connects at the ignition module and allows the vehi-
cle to run during testing.

The Breakout Box may be connected directly to the 12008
ignition module. On all other models, Breakout Box hamess r
adapters (HD-42962) must be installed at connector [10] to
connect the Breakout Box.

MOITE T B

e T it
1200 Sport

o

All except 1200 Sport

1. Connector [10B] 3.

Connector [118]
2. Connector [10A] 4.

Connector [11A]

Figure 7-14. Breakout Box Connection

Installation

1. On 12005. Aemove seat. See SEAT, REMOWVAL in
Section 2.

2. 0On 12005. Depress the latches on the side of the
connectors [10] Black and [11] Gray and seperate with a
gentile rocking motion.

3. On all other models seperate six pin connector [10],
under engine on left frame tube.

4. On all except 12005 Sport, connect Harness Adapters
(HD-42962) to connector [10].
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Figure 7-16. Breakout Box Harness Adapters - All except
1200S.

5. See Figure 7-14 and 7-15, On 12005 models, connect
the Black male connector from the Breakout Box to
Ignition module connector [10B] and connector [10A]
from the harness to the black female connector on the
breakout box.

6. On all other models except 12005, connect Black
connectors from breakout box to Harness Adapters
installed in step 4.

7. On 12005 Models. Connect the gray male connector
from the Breakout Box to Ignition module connector [118]
and connector [11A] from the harness to the gray female
connectar on the breakout box.

Circuit Diagnostics may now be performed,



DIAGNOSTIC CHECK - 1200S Sport

GENERAL

The diagnostic check is an organized approach to identifying
a problem caused by an electronic control system malfunc-
tion. If no problems are found after completion of the Diag-
nostic Check, a comparison of Scanalyzer parameters may
be used to help locate intermittents and out-of-specification
sensors. See TYPICAL SCAN VALUES table.

lgnition OM, Engine Mot
Runming. Mote Cheack Engine

If the Scanalyzer is not working properly, check operation on
another vehicle. If OK, check Data Link Connector for 12
volts and proper ground. If Scanalyzer reads “MNo Response”
with the Ignition Switch turned to ON (Engine Stop Switch at
RUN with the engine off), check serial data wire for an open
or short to ground between Data Link terminal “1" and Igni-
tion Module. Also check for an open diagnostic test terminal
between Data Link terminal “3" and Ignition Module, With
Ignition Switch turned to ON, Transmit Data and Beceive
Data line should have 5 volts,

NOTE

Lamp. If Diagnostic Test Wire {see below) is installed across Pins 1
and 2 on connector [914] in lieu of Scanalyzer, the Ignition
Mo Light. Module is placed in a Diagnostics Mode and engine will start,
Does Light The test wire must be removed from the Data Link Connector
GuDﬂAIta;-ﬂ Gea and the Ignition Switch turned fo OFF or the Check Engine
st CHART A-1. lamp will still flash codes.
Wire Harness Connectors
E[] * Mo. | Description Type Location
Does Enging [10] | ign. Module | 12 - Place Deutsch (Black) Under Seal
Stan? -::HAHT A2,
[11] | lgn. Madule 12 - Place Deutach (Gray) Undar Saat
m [91] | Data Link 4 - Place Deutsch Under Left Side Cover

&

Does Scanabyzeror Check See
Engine Lamp Display igni-| | CHART A-3.
tion module Data?
|
YES
Are Any Trouble @

Codes Displayed?

YES

Femove Ignition Module Con-
nectors(108] (BK), [11B]IGY).
Check lor Cantinuity to Ground
at Data Link Connector [914],
Terminals 1. 3 and 4. Continuity

o Ground? Figure 7-18. Data Link

Compare Scan Data With
Typical Values while Con-
ditiory Exists, Are Values

Refer to Applicable
Trouble Code
Flow Chart, Start

I Connector [91A)]
YES

MNarmal or Within Typical
With Lowest Code. F
Ranges? Fapair Is Cantinuity Present Between Pins on
Shoat to @ Data Link Connector and ignition module?
Ground.
YES [ NO | Data Link ignition Module|
7115 Terminal Terminal
[11] Gray @ Perform Wig- Refer to Diagnos- TLTGN 11175
il %‘,’;&z @ gle Test If Wig- tic Tips in Related 2(BK) ta 11 [10E]
- i qle Test does Trouble Code =TT 1]
& not Rie-create Chart {even if no B . 2INE
= il Cg&ﬂlt-ﬂﬂ. code |5 sef) A{WIBK) ta 1 [108]
e o
L= Symptams.
|
Fall]
]
- Check Scanalyzer Inspact Terminals for
[10] Black Diagnostic Test Wire an Another Viehicle Damage or Repair
Scanalyzer OK? Opans as Mecessary

Figure 7-17. 12005 Ignition Module

,='=_ ~='='q [
| 2 in. 18GA. wire I

P/N T2191-84

Ti20

£l

| Scanalyzer Malfunction ]

PN T2181-84

Replace Ignition
module

TS
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DIAGNOSTIC NOTES

The reference numbers below correlate with those on the
diagnastic flow chart.

@ See Retrieving Trouble Codes page 7-14.
@ See Typical Scan Values Chart Below.

SCAN VALUES
Component | Minimum Maximum Hot Idle
MAP
Sensar HRRY 4,864 153V
Spark Advance . . +
(While Running} 0 b 20
RPM L] 5500 1000
Bank Angle
Sensor Run Mode [izabbe Fun Mode
Dl 0.96 m3ec 8.1 mSec 1.6-2 m3ac

@ Wigale Test. Shake or wiggle harness with DVOM or
Scanalyzer connected. Radical voltage changes on tha
DVOM will indicate the presence of intermittents, while
the Scanalyzer (in Wiggle Test Mode) will beep, light the

SYMPTOMS (Cont.d)

HESITATES, STUMBLES, SURGES, MISFIRES
AND/OR SLUGGISH PERFORMANCE

Spray Waler Around Intake manitald
Manilold Laak. Seals While Idling Engine. If RPR
Changes, Replacs Seals

MAF' Sengor or Hoee Plugged or See TROUELE CODE 12,

Mot Operating Properly.
Water or Dirt in Fual System. Drrain and Fafill With Fresh Fuel,
Spark Plugs. Sea CHART .,

EVAP Hose Disconnecled From

Carburetor (Calif. Models) Connect.

Ses Throttle Cable Adjustment in

Throttle Plates Mot Cpening Fully, Saction 2 of ihic S8 Karial

ENGINE EXHAUST EMITS BELACK SMOKE OR FOULS
PLUGS

Clagged Air Filter. See Air Cleaner,

MAP Sensor or Hose Plugged or Sae TROUBLE CODE 12

Mot Cperating Properly.

(5) Use Harness Connector Test Kit (HD-41404), black
socket probes and patch cord.

@ See Ignition Module, Remaoval/Installation, page 7-52

four corner LEDs and display a minus sign when a cur- Diagnostic Codes for XL1200S
rent trouble code is detected. (If a current trouble code is -
present when the wiggle test is entered, the Scanalyzer Code Description Ref. Page
will respond as described immediately upon entering the 12 MAP Sensor 733
wiggle test mode. With Key On and engine off, clear ey Battery Voltage e =
trouble codes and then perform wiggle test with vehicla
running.) 24 Front Cail 7-a7
25 Rear Coil 7-37
c 35 Tachometer 7-40
I,
@ See Symptoms Chart Be 41 Cam Sync Failure 7-41
SYMPTOMS 44 Bank Angle Sansaor 7-42
STARTS HARD 52 AAMROM Failure 7-44
Battery Discharged See Charging Systemn Troubleshooting 54 SERTRI Eane aki |
¥ eth in Section 7 of this Service Manual. 55 Module Faiurs 744
Spark Plugs, See CHART C, Page 7-31.
Igrition Coil. See CHART C, Page 7-31.
Flug Wires, See CHART C, Page 7-31,
Valve Sticking. See Section 3 of this Service Manual.
Water or Dirt in Fuel System, Drrain and Reidill With Fresh Fus),
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CHART A-1, CHECK ENGINE LAMP NOT ILLUMINATED at KEY ON

GENERAL

When the Ignition Switch is turned to ON (Engine Stop Switch
at RUN with the engine off), the Check Engine Lamp should
illuminate for 4 seconds. Battery voltage is supplied to the
lamp bulb. The lamp bulb is grounded by the Ignition Module
through the BKSY wire, A lack of power to the Ignition Madule
will cause the Check Engine Lamp to be inoperative and also
create a no start situation.

DIAGNOSTIC TIPS
® Check for open in BKSY wire,

® Check for blown Accessory fuse.

DIAGNOSTIC NOTES

The reference numbers correlate with those on the diagnostic
flow chart.

Use Harness Connector Test Kit (HD-41404), black pin
probe and patch cord.

Inspect Connector [10] (BK) for contamination or corro-
sion. If connection is good, Ignition Module requires
replacement, see Ignition Module, Remaoval/nstallation,
page.

Use special pick (Snap-On Tool TT600-3) as described
under Amp Multilock Electrical Connectors in Section 7
of this Service Manual.

@ Use Harness Connector Test Kit (HD-41404), gray socket
probe and patch cord.

@ Check continuity. If continuity present, then most likely
short to voltage; if no continuity, then open.

@ LED failure requires tachometer replacement,

[oej[ioAl  Ignition Module
-
rimmy 4
{BK'Y } Check Engine Lamp Ground Circuit
Ignition Module
Connector
From Ignition Switch e |
FED—0 —{1}— &%)
15 A Accessory I 2 I
Fuse ER
=1 |
| [E] | ;
O L1/
| | 7 | I[:) — Check Englne Lamp
i1 [
ST '
| 10 |
0
72|
| = |
{1 @KW
| iR |
[204] [208]

| L |

Check Engine Lamp Circuit Diagram
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Chart A-1, No Check Engine Lamp at Key On

Turn Ignition Switch
OM. Turn Engine Stop
Switch to RUN. Does

the Engine Start?

[

YES

Fin 4 to Ground

*  Turn Ignition Switch OFF,

*  [Disconnect Ignition Module
Connector  [10B)(BK) and
Connect Breakout Box,

* Turn Ignition Switch OM.
Jumper Breakout Box (BK)

]

Conditions Ocour
Simultaneousty?

Did Mo Check Engine
Lamp and Mo Start

Check Engine Lamp Should be Mo Ignition Rater to CHART A-3
OM. 15 it? Module Power, far Me Start Condition
Refer 1o and then Return 1o
CHART A-4, CHART A-1 1o
Resolve Mo Check
Engine Lamp,
YES
@ Raplace Faulty
Ignitien Modula,
(%]
7130
Disconnect Connecior
[240].
Famava BECYY Wire from
Connector [20B] and
[11] Gray graund it. Reconnect Con-
@ nactor [20B].
— s @ Check Engine Larmp ON?
o |
— |
l 7]
@ Fiepair Open or @ 15 thera an Open an
Shart to Voltage on AW Wire that Feeds
BESY Wire Betweaen Bulb or Open on Wire
Connector [20A] From Bulb to Canmac-
[10] Black and Connactor tor [208]7
[10B].
T35
Figure 7-19. 12005 Ignition Module
YES
Repair. Replace Faulty
Tachometar.{Lamp
T145 nat replaceable)
7140
Wire Harness Connectors
Ma. Description Type Location
[20] [ Main Harmess to Instruments 14 - Place Multilock Under Headlamp bracket
[10] | Ignition Moduls 12 - Place Deutsch Urder seat
Bk
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CHART A-2, CHECK ENGINE LAMP ON CONTINUOUSLY

The Check Engine Lamp should illuminate for 4 seconds
when the Ignition Switch is turned to ON (with the Engine
Stop Switch at BUN and the engine off). Following the initial
period of illumination, the lamp should go off for 4 seconds. It
may then come back on for an 8 second period (for a storad
functional error) or remain on continuously (current error).

Battery voltage is supplied to the lamp bulb. The lamp bulb is
grounded by the Ignition Module through the BKSY wire. A
steady light may indicate a short to ground on the BK/Y wire.

DIAGNOSTIC NOTES

The reference numbers below correlate with those on the
diagnostic flow chart,

If the lamp goes off when Ignition Module connector is
unplugged, BKY wire is not shorted to ground.

@ See Retrieving Trouble Codes.
@) See Ignition Module, Remaoval/installation.
Use special pick (Snap-On Tool TT600-3) as described

under Amp Multilock Electrical Connectors in Section 7
of this Service Manual.

=
=
=
2
s

[oBiea]  |gnition Module
=
{BK Y ) g Check Engine Lamp Ground Circuit
Ignition Module
Connector
From Ignition Switch r—_— —
=)0 —1— (IR,
15 A Accessory I 2 I
Fuse ER
I = |
1 1 1
D E 1/,
| L | — Check Engine Lamp
£3 I\
I[e] |
| 10 |
L

| J=t |
I [ |
— D
| -
L

Check Engine Lamp Circuit Diagram
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Igmition Switch OFF,

Disconnect Ignition Module
Connector [10]{BK)

Ignition Switch OM, @

Check Engine Lamp Should
be QOFF. Is it?

L

Chart A-2, Check Engine Lamp On Continuously

YES

With Ignition Switch
OFF, Reconnect lgmi-
tion Module. With
Ignition Swilch OM,
Verily That There is
NOT a 4 Second
Lamp OFF Period. |5
There a Lamp OFF
Pariod?
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@ Disconnect Connector [20],

Remove BKSY Wire from
Conneclor [208). Recon-
mect [208].

Check Engine Lamp ON?

Es
m Repair Shart to Ground Repair Short to
on BEY Wire Between Ground on BKY
Connector [208] and Wire Betwean Con-
Check Engine Replace Lamp in Speedometer. nector [204] and
Lamp Function Ignition Connector [10}(BK)
OK. Chack lor Module. 7160 i
(&) | Trouble Codes. ® — =
[11] Gray
(o
e
—
l
[10] Black
Figure 7-20. 12005 Ignition Module
Wire Harness Conneclors
No. Description Type Location
[20] | Main Harmess 1o Instruments

12 - Placa Multitock

Under Headlamp Bracket

[10] | lgnition Module

12 - Place Deutach

Uinger Seat




CHART A-3, ENGINE CRANKS BUT WILL NOT START

GENERAL
NOTE

If starter will not crank engine, the problem is not ignition
related. Refer to Section 5 of this Service Manual, Electric
Starter.

NOTE

Engine can be started with Diagnostics Test wire installed or if
HReceive Data Line is grounded. Ignition/Light Key Switch
must be furned to OFF after test wire is removed or check

DIAGNQOSTIC NOTES

The reference numbers below correlale with those on the
diagnostic flow chart.

(1) See Retrigving Trouble Codes, page 7-14.

(@) Check the condition of the battery. Perform a voltage test
and recharge if below 12.80. Chack battery connections
and perform load test. Replace the battery if necessary.
See Section 7 of this Service Manual for detailed infor-

engine lamp will continue to flash stored codes. mation.
[118] [11A] GY
e
]
'CT
3
{GH. W)
{ A, WY 1
148
2 haa) [A[B]C
Cam
Position
Sensor Ignition Module
(CMP) Connectors
[10B] [104] BK
-
e \YoEE) < Rear Coil
B
A : (BE'O) L. Front Coil
Ignition
Coil é]
K
L : Key ON Power
Engine Stop Switch

[228] A
rz2a) N |1]2]3]a]s]s]

15 Amp
Ignition Fuse

R/BK To Ignition Switch

Ignition Circuit Diagram



Chart A-3, Engine Cranks But Will Not Start (1 of 3)

Remove spark plug cable from spark plug. Visually
check condition of plug. Attach cable to Spark Tester

®

Check for Trou- 7 . :
@ Dl CadNE Crdes (HD-26792). Clip tester to cylinder head bolt. While
Found? cranking engine, look for spark. Repeat procedure on
other spark plug cables.
@ Use Harrness Connector test Kit (HD-41404) gray pin
probes and patch cords.
YES
Reafer o Appli- Check Battery
cabla Troubls Connections.
Code Chart |(Z)| Check valtage.
Start With Is Vollage Above
Lowest Code, 12.807
L
YES
Does Battary Recharge
Pass Load Test? Battery.
T180
VEs
Check Spark Plug Con- Aeplace
dition. Replace, If Battery.
Fouled

Check Spark at Both
Flugs While Cranking.
Spark Presant?

7185

YES

e

Check compression. See Trow-
bleshocting in Secticn 3 af this
service manual.

If Compression is good, Check
fuel system.

T210

Turn Ignition O and Engine
Stop Bwitch to RUM. Check
Engine Lamp Should Hlluminate
for 4 seconds. Does it?

[ check for Battery Voltage at Tes-
mimal B of Coil Connactar [B3B]
using CVOM.

Baftery Voltage Present?

See Chart A-4

L
[11] Gray YES
— J\-L Open in W/BK
= To CHART A-3 e to et
Lo — g 20 3. E Repair Qpean.
L=
iz TS
[10] Black
Figure 7-21. 1200S Ignition Module
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Chart A-3, Engine Cranks But Will Not Start (2 of 3)

From CHART A-3,

1aof 3
@ Use Test lamp as shown in Figure 7-22,
e Connect Breakout Box ({HD-42682) between harness
ﬂ @ and Ignition Module, See Breakout Box Installation,
I page7-18.

Disconnect Coil Connmec-

@ tor [B3B). See Figure 7-22, @ Use Harness Connector Test Kit (HD-41404), gray pin
Gently Connect Test Lamp

to Connectar [B2B] Tarmi- probe and patch cord.
ral A (frant oyl.) or Tarmi-
nal G {rear Cyl.). Crank

Engine. Do=s Light Flash?

Wire Harness Connectors

YES MNo. | Description Type Location
- Bottom Frame Cross
Faulty Coil Connectian, Spark Plug @ Caonnect Breakout Box, Check canti- [14] | CMP Sensor 3 - Placa Deutsch Member (Rlight Sida)
Wires or Codl, nuity Betwesn Ignition Coil Terminal A
) of Connector [83B] and Breakout Box (18] | kgnitson Module 12 - Place Dewlsch Under Seat
Procesd aa lollows: {BK) Pin 6. Measure Resistance (BE)
*  Check Coil Connections. Between Ignitien Coll Termingl © _'_ 12 - Place Deutsch Under Seat
[B3B] and Ignition Module Pin 7 [108] 111 | Ignition Madule -Flacs a0 er
" ;‘3051 SW‘"‘S p"-(':gha c%m- an Breakoul Box, Resistance Should B | IGY)
sistance. See Charl L-2, be Less than 1.0 Ohm, 15 it?
Spark Plug Cable Resis- [83] | Ignition Coil 3 - Place Packard Below Fuel Tank
tance Teasl.

* Check Coll by Substituting
One Known To Be Good

OR YES

Chedk Coil Resislance. See I Poor Connection
Treubleshooling. o at Connector [108]
7320 P or Open in Harmess

Ta G;"zm— A3, Between Coll and

) Ignition Module
Aepair Open,

TI25

Coil Connacice [BI8]

Figure 7-22. XL1200S Ignition Coil Test
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Chart A-3, Engine Cranks But Will Not Start (3 of 3)

From CHART A-3,
2of 3.

YES

iy

Drsconnect Cam Position
Sensor Connector [14].
With Igratian On, Measure
Voltage Batween Terminal
A and Terminal G of Con-
nector [148]

Is SVDC Presem?

Use Harness Connector Test Kit {(HD-41404), black pin

probe and patch cord.

See Camshaft Position Sensor, Removalinstallation,

page 7-53.

YES

Recannect CMP Sensar
Connector [14]. Measure
Voltage Between Pin 3 and
Pin & of Breakou! Bex{GY).
Veltage Should Alternate
Batwean 0 and 5 VDG
‘While Cranking. Does 17

YES

sure Resisiance

With Ignition OF, Mea-

batween Connector
[14B] Terminal & and
Breakout Box (GY) Pin 1
Alzso Between Connec-
tor [14B] Terminal G {BKS
Wiire) and Ignition
Module Pin B on Con-
nector1 18] on Breakout
Box. Is Resistancs
Greater than 1.0 Ohm?

|‘f'EE|

Problem May Be Intermittent,

Vierify that Connectors [10], [11]

and [14] are Reconnected,

Remcve Breakout Box and Try to
Start Vehicle, Wil Vehicle Start?

YES

Dizconnect Connector [14].

Repair.

With Enging Run-
ning, Wiggle CMP
Sensor and Wires
to Identify Any
Loose Connec-
tans (Engine Mis-
fires or Stalls). Any

Found?

7260

Measure Resistance Betweean connactor [148]
Terminal B and Connactor T240 ard ground.
(148} and Breakout Box (GY) e 1 o
Pin 3. |s Resistance Greater LoatnLmy pessont!
than 1.0 Ohms?
,
Crankshaft and Camshaft YES m
May be Out of Phase,
Check for Praper Cam Tim- Aapair Remove Cam Timar
ing, Finion Gear Key Fail- Open Cover Using 1/8
ure, Loose Ratar Cug o Caonnection. Inch Dill Bit, Crank
Other Mechanical Failure. Starter. Does Rotor
RIS Cup Rotate?
7255 I
YES
*- *W
o Replace Cam Mechanical Failure.,
Cam Position Sensor, Inspect for Loosa
. Haolar Cup and
E:;*:Er" Faus Sheared Finion
- Gigar Key.
7286
255

Check continuity

Detwaan tarminal A,

Replace
Ignition
Module.

Ta50




CHART A-4, NO SPARK, NO CHECK ENGINE LAMP AT KEY ON

The Ignition Module turns on when power is applied to Pin 1
of [10], the black connector. The Ignition Module goes through
an initialization sequence every lime power is removed and
re-applied to Pin 1. The only visible part of this sequence is
the Check Engine Lamp. Upon starting, the Check Engine
Lamp will illuminate for 4 seconds and then (if parameters are

normal) go out.

(2281 A
z2a) M

15 Am
Ignition Fuse

Engine Stop Switch

QU

Ignition Module

[10B] =& [10A] BK

=W}

@)

To lgnition Switch

2

Ignition Module Power Circuit Diagram

Wire Harness Connectors

Mo, Description Type Lecation

[a) | lgnition Module 12 - Place Deutsch Under Seat
[BK)

[22] AT Handlebar 6 - Place Deutsch In Haadlight
Switch (BK]

DIAGNOSTIC NOTES

The reference numbers which follow correlate with those on
the diagnostic flow chart,

(1) See Fuses, Removal/installation, page 7-2.

@ Use Harness Connector Test Kit (HD-41404), black pin
probe and patch cord.
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7-30

NOTE

With ane exception (nofed in flow chars),
always turn Key ON prior to prohing tarmi-

nals with test lamp.

Check Ignition Fusa.

@ Iz Fuse QK7
|

YES

Replacs - Find
Source of Fault,

TETD

®

Disconnact Connector
[10HBK) and Connect
Breakout Box, With |gni-
tior OM. Multimeter Red
Wire 1o Pin 1 terminal on
[10]. Multirmeter Black
wire b Pin 2 on [10B]. Is
Wodtage 12V+ 1.007

YES

Aeplace

Moduba.

Chart A-4, No Spark, No Check

Igrition @

Chack continuity
betwean Breakout

Box Pin 2 connecior

[10] (BK) and
grewund. Condinuity
prasent?
o YES
Repair Open in —
BK wire (Pin 2) @ Chack Continuity between
to graund Braakout Box Pin 1 {(W/BK)
; Connector [10] {BK) and
7310 Right Handlebar Connectar
[22B] Pin 4{W/BK).

Caontinuity Presant?

Engine Lamp at Key On

YES

Check Continuity
Between Pin 3, Con-
nector [11] (GY) and
Pim 4 [W/BK) on Con-

nector [228).
Continuity Prasant?

Fepair Open in
WIBK Wira.

T2a5

EES

Repair Open in
GY Wire
Biatweaen [224]
and Fusa Block

T280

Replace Engine
Stop Switch,

T285




CHART C, MISFIRE

GENERAL

Battery condition and connections may also cause misfires.
See Battery in Section 8 of this Service Manual for more infor-
rmation.

DIAGNOSTIC NOTES

The reference numbers below correlate with those on the
diagnostic flow chart.

AWARNING

Any open spark around gasoline or other combusti-
bles may result in fire or explosion causing personal
injury andfor property damage. Thoroughly wipe up
any spilt fuel and dispose of rags in a suitable man-
ner.

@ A Spark Tester (HD-26792) must be used to verify ade-
quate available secondary wvoltage at the spark plug
{25,000 volts). Remove spark plug cable from spark plug.
Visually check condition of plug. Attach cable to Spark
Tester (HD-26792). Clip tester to cylinder head baolt.
While cranking engine, look for spark. Repeat procedure
on other spark plug cable.

l Fuel contaminaied? l

®

®
O

SPARK PLUG CABLE RESISTANCE TEST: Remove
spark plug cable from spark plug and ignition coil. Using
an chmmeter, touch probes to terminals on each end of
plug wire. Resistance must be within values shown in
Table below. Reinstall and repeat on other cable, For
best results, use a needle nose pliers for removal and

installation on coil. Gently grasp cable as close to termi-
nals as possible.

If carbon tracking is evident, replace the ignition coil and
be sure spark plug wire to that coil is clean and tight.
Excessive wire resistance or faulty connections can
cause coil damage. See Ignition Coil, Removal/nstalla-
tion.

See Ignition Coil, Removal/lnstallation,. This test can
also be performed by substituting a known good coil for
the one causing the no spark condition. The coil does not
reguire full installation to be functional, Verify faulty coil
by performing resistance test (see Troubleshooting).

Use Harness Connector Test Kit (HD-41404), GY pin
probe and patch cord to the coil connector [83B].

Inspect for corrosion at battery terminals, main circuit
breakers, ignition fuse terminals (GY and R/BK), right
handlebar connector [22] and coil connector.

NOTE

Fuel system problems may also cause misfires. Refer to

SYMPTOMS chart.
* i e AR a1 and Spark Plug Cables Length / Resistance
* Disconnect One Spark Plug Lead FI{JafiII!:lli-;;h.
at a Time and Install Spark Teater fresh fuel
(HD-26752). See Figure 8-37. No. | Position Length in. (mm) | Resistance (ohms)
* Crank Engine to Induce Spark. .
Observe Spark Tester During Test. 1 Front Laft 20.2 {512) S0539-11758
*  Spark Should Jump Tester Gap on 2 Raar Canter 18.7 (474 46A5-10805
Bolh Leads During Test, Did 17 i -
I 3 Rear Lef 23.1 (584) 5TAT-13604
4 19.5 (486 AHE2-11
YES @ Front Center 5 (406} B2-11392
Check For: Check the Resistance of Each Spark Plug Cable
That Dsd Med Fire the Spark Taster.Also Check for
* Faulty, Wom or Cracked Faulty Plug Wire Connections and Wire Boots for
Spark Plugis). Carbon Tracking.
*  Plug Fouling Due 1o Engine Are Wires OK?
Mechanical Fault,

*  Faulty or Poor Connection at
Plug. YES

Cosls Should Be Free
of Carbon Tracking.
Are Thay?

T—

Replacse Faulty
Wira(s).

7525

*  Switch Caoil Wilth Unit
Knewn to be Good.

* Spark Should Jurmp
Tester Gap  While
Cranking, Dad It?

|

Replace Igni-
fian Coil.

TEIS

Figure 7-23. Spark Tester (HD-26792) YES

Crriginal lgnition
Cail ia Faulty.

TH3E

<1

L

il

Go to CHART C-2,
2gf2.
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Eroi AR D Chart C, Misfire At Idle Or Under Load (2 of 2)

1of2
_r':n_,_.
o Wire Harness Connectors
Disconnect Megative Batiery Cable. Measure No. Description Type ana“_u"
G ng:;g“; fg;ﬁ:riﬁ';’a Pﬂ?';lgﬁ ah:?g‘g:;" {10] | ignition Module | 12 - Place Deutsch Under Seat
: I j
Hamess. Resistance Should Be Less Than 1 =N
@ 1.0 Ohm Continuousty. Is it? 22] RT Handlebar & - Place Deutsch In Headlight
Switch {BK)
[83] | Coll 3 - Place Packard I Under Fuel Tank

455

Replace Cam Sensor with Find Source
known good Cam Sen- of Intermittent
sor, Static time engine and Repair

and retest,
7540

Problem still exist?

YES
Replace Igni-
tion Module,

7541

[10B] [10A] BK
s

RS G =) E Rear Coil

L E ED 6 1 Front Coi
Ignition W

Coil 'E
1
Key ON Power
Engine Stop Switch
[228] A laniti
nition Module
2281 T g
nﬂﬂﬂﬂﬂ Connector
15 Amp
Ignition Fuse
R/BK To Ignition Switch

Ignition Coil Circuit Diagram
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TROUBLE CODE 12 MAP SENSOR

The Manifold Absolute Pressure Sensor (MAP Sensor) is sup-
plied 5 volts from the Ignition Module and sends a signal back
to the Ignition Module which varies in accordance with engine
vacuum and atmospheric barometric pressure. Changes in
barometric pressure are influenced by weather and altitude.

Figure 7-24. MAP Sensor

DIAGNOSTIC TIPS

® Code 12 will set if the MAP Sensor signal is out of range
or fluctuates faster than normal operation.

@ With the MAP Sensor disconnected, the Ignition Module
and Scanalyzer should recognize a low voltage. If low
voltage is ocbserved, the Ignition Module and harness are

® Gently place a jumper wire across MAP Sensor connec-
tor [B0B] terminals 1 and 2 using Harness Connector
Test Kit (HD-41404), purple male probes and patch
cord. With the MAP Sensor connector jumper in place,
the Ignition Module and Scanalyzer should recognize a
high voltage. MAP Sensor Output Check, Using the vac-
uum pump (HD-23738A), apply a vacuum to the pres-
sure port of the MAP Sensor. The signal voltage should
lower as the vacuum is applied.

DIAGNOSTIC NOTES

The reference numbers below correlate with those on the
diagnostic flow chart.

(1) Connect Breakout Box (HD-42682) between wire har-
ness and Ignition Module. See Breakout Box Installation
page 7-18.

NOTE
Engine must be running for scanalyzer to work properly.

@ Shake or wiggle harness with DVOM or Scanalyzer con-
nected. Radical voltage changes on the DVOM will indi-
cate the presence of intermittents, while the Scanalyzer
(in Wiggle Test Mode) will beep, light the four corner
LEDs and display a minus sign when a current trouble
code is detected. (If a current trouble code is present

not at fault. when the wiggle test is entered, the Scanalyzer will
respond as described immediately upon entering the
wiggle test mode. With Key On and engine off, clear
trouble codes and then perform wiggle test with vehicle
running.)
[11B](GY) [11A] Ignition Module
To: CAM g
Sensor 5
P G MM~ 5vREF
:
) s MAP Sensor
Signal
3 2 1 A [BOB]
Ignition Module
Connector
MAP
Sensor

MAP Sensor Circuit Diagram
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Code 12, MAP Sensor
NOTE

The Scanalyzer lcon appears
al those poinds i the Fow
chart wherg fhe Scanalyzer
may be usad.

@ See MAP Sensor, Removal/installation, page 7-47.
G) See lgnition Module Removal/installation, page 7-52.
Use Harness Connector Test Kit (HD-41404), purple pin probes and

©

Breakout Box Method Scanalyzer Method patch cords.

Connect Braakout Box. With the With the Engine Running,
7% Ignitian CGM, Measura the Volt- Obssrve Scanalyzer MAP Volt-

age Batwaen Pin 2 on Breakout age Valuss. Typical voltage at

Baox and Pin 8. Idle Should be 1.5-2.9VDC,
15 the Voltage Batwaen 4.2 and 15017
495 WDCT
YES

Check the Sv Reference Supgply
at the MAP Connector (B0B).
With Igniticn On, Measure Valt-
age Between Pin 1 (RW) and

With DVOM or Scanalyzer
{Wiggla Test Mode) Shll Con-
neciad, Check for Intermit-
tents by Parforming *Wiggle”

Tast. Radical Voltage Pin 3 (BKW).
Cherges or Trouble Code Set I= the Voltage Approximately
While Wiggling Harness Wil SVDC?
Indicate the Presence of Inter-
mittents, Imermitten Present?
|
Greater Less Than

YES
Than Gv, B

To Idantity the Source | (3)[ Replace MAP Sen- |
of Intermittence. Start sor. Clear Codes if Connect Breakout Bo. Locate Short to @
at Box Marked by Scanalyzer is Avall- | | Disconnect lgnition Module | | 12 Volts on RAW Cannect Broakout
Bold Asterisk on able and Road Test. | % frorn Breakout Box. Wire in Wire Har- Bo. Measure Continu-
Right Side of Flow Did Check Engine ness. Repair as ity between MAP Con-
Chart and Wiggle Har- Lamp Come On OFEN CHECK: Measure Necessary. nector [B0B] Terminal 1
ness While Monitar- and Set CODE 127 ® Resistance Betweon MAP and Breakout Box (GY)
ing CVOIR Connector [B0B] Terminal 7635 Pin 1, then between
550 2 and Brgakout Box Con- MAP Connector (B0B)
nectar [11[{GY) Pin 2. Terminal 3 1o Breakout
YES m |5 Resistance Less Than 1 Bow Connector
ohm? [11](5Y} Pin 8.
@ @ Install Criginal MAP System Aepair a5 necessary,
Sensor, Replace MNaow O, TG40
Ignition Modubs
and Aoad Test Tea YES [ NO |
Again 1o Verify.
TEa (&) [ SHOAT (to Ground) | [ Locate and
CHECK: Measura Repair
L Resistance Between Open on
* At some point in the flow chart you may MAF Connector Ter- VAN Wire.
be instructed to jump directly to the box minal 1 and Chasaia
marked by an asterisk. Disregard the Ground. s Resis- TB45
asterisk (but not the instruction box) il tance Graater Than 1
your normal progression through the Megahm?
chart brings you 1o this location, :
@ Replace Lacate and
Sensor, Repair
Groundead
TES0 AW Wire,
]
Wire Harness Connectars
Mo. | Description Type Location
[80] | MAP Sensor 3 - Place Amp Urnder Fuel Tank
[10] | lgn. Module 12 - Place Dawtsch (BK) Under Seat
[11] | Ign. Module 12 - Place Deutsch {GY) Under Seat

Clear Codes and Confirm Proper Operation with No Check Engine Lamp.
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TROUBLE CODE 16, BATTERY VOLTAGE

A Code 16 is set if the lgnition Module sees battery positive
voltage less than 8 or greater than 16 volts. Low voltage gen-
erally indicates loose wire and/or corroded connections or a
charging system problem. A high voltage condition may be
caused by a faulty voltage regulator.

DHAGNOSTIC NOTES

The reference numbers below correlate with those on the
diagnostic flow chart.

@ Was battery allowed to discharge? Was battery drawn
down by starting problem? Yes, Change battery. No - See
Charging System Troubleshooting in Section 7 of this
Service Manual.

Connect Breakout Box (HD-42682) between wire har-
ness and Ignition Module. See Breakout Box Installation,
page 7-18.

@ The Ignition Module is monitoring voltage at Ignition
Module connector [10](BK) Pint.

@ This checks for voltage drops in the Ignition Module
power circuit,

Perform Wiggle Test. Shake or wiggle harness with
DVOM or Scanalyzer connected. Radical wvoltage
changas on the CVOM will indicate the presence of inter-
mittence, while the Scanalyzer (in Wiggle Test Mode) will
beep, light the four corner LEDs and display a minus sign
when a current trouble code is detected. (If a current
trouble code is present when the wiggle test is entered,
the Scanalyzer will respond as described immediately
upon entering the wiggle test mode. With Key On and
engine off, clear trouble codes and then perform wiggle
test with vehicle running.)

See Fuses, ARemoval/nstallation.

[228] [224] [10B] [104] Ignition Module
<& -
W BKE )

1] — 1
2 |

3 @) ]
Fun / Btop [ 4 ]
5 |
6 |

15 Amp
Fuse
11
Ignition {F K}
Switch
L N (=)
\0 Ignition Module
Connector
—Ofe e
30 Amp
Main Circuit Breaker ) I
(Silver Post)
Battery

Battery Voltage Circuit Diagram
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7-36

NOTE

@ Systam @ With ignition On, Measure
The Scanary;ar.f;on APpEars 0K, Voltage Drop Batween Bal-
al those points in the fow tery Positive Terminal and

chart wheve the Scanalyzer LEoL Breakout Box connector

may be used. [10}iBK) Pin 1. Is Voltage
Drop Greater than 0.5 Volt?

: L
—

Parform Charging
System Tesis.
Charging System OK?

Code 16, Battery Voltage Test

YES

Remove Spark Plug Cables.
Connect Breakoul Box, Mea-
sure Vollage on Breakout Box
(BK) Between Pin 1 and Pin 11
while Cranking Engine, Disre-
gard Reading During First 2
Seconds of Cranking. 15 Voltage
Above B Violts? Reconnect plug
cables.

Repair Charging
System,

With Ignition On, Measure
Voitage Drop Between Battery
Posilive Terminal (+) and R/
BK Terminal on 15 Amp Igni-
fion Module Fuse (-). I Violt-
age Drop Greatar than 0.5
Valt?

Wilh Igniticn On, Measure

Battery Positive Terminal
(+) and Connactor [Z2A],

Voltage Drop Betweean

Check for Violtage Drop betwesn Battery Megative Termi-
nal (-] and Breakout Box connector [10)(BKIPIn 2(+). Is
Violtage Drop Greater than 0.5 VDC?

Pim 4. Is Voltage Drop
Greater than 0.5 Voit?

YES

Replace Fusa or
Fuse Terminals.

Locate and Repair @ Problem is Intermittent. Par-
F ] Bad Connection, form Wiggle Test.
YES TITS
=l
Replace W/BK With Ignition On, Mea-
Wire or sure Voltage Drop
Terminals, Between Batery Posi-
e tivie Terminal {+) and
6 | Connector [224], Pin 3
Wilh Ignition On, kMea- {=). 15 Maltaga Drop
sure Voltaga Drop Greater than 0.5 Vall?
Between Battery Posi- T
tivi Trrnimal (+) and
Silver Post on Main Cir-
cuil Braaker (-}, 15 Volt-
age Drop Greater than Inspect [22] With Igniticn On, Measure Volt-
0.5 Volt? for Corra- age Drop Between Battery Posi-
Shon or tive Terminal (+) and GY
| loose wires. | | Terminal on 15 Amp Fuse (). Is
m YES I nat Vaoltage Drop Greater than 0.5
present ok
Replace ignition A Ao ENY, Mo Hﬁlﬁd I 1
* : sure Viollage Drop
switch or Termi- Batween Battery Posi- Run/Start E‘ﬂ es
s, tive Terminal (+) and Switches. n
Copper Post on Main Replace GY Wire
Traz Circuit Breaker {-). Is Trao of Terminals.
Voltage Drop Greater
than 0.5 Valt? TTE
MO YES
Replace Cir- High Resistance Between 30 Amp
cult Breaker, Circuit Breaker and Battary.
Replace Wire or Terminals.
7782
7784

Clear Codes and Confirm Proper Operation with No Check Engine Lamp.



TROUBLE CODE 24 and 25, IGNITION COIL

Code 24 = Front Coil Code 25 = Rear Coil

A Code 24 or 25 will set if the ignition coil voltage is out of range.
This could occour if there is an open coil or loss of power to the
coil. The coil receives power from the Run/Stop Switch.

The Ignition Module is responsible for turning the coils on by pro-
viding the ground to activate the coils, which in turn powers the
coils. If both codes are set, it is likely a coil power failure or a coil
failure.

[228]

A
rz2a P [1]2]3]a]s 6]

15 Amp
lgnition Fuse

R/BK To Ignition Switch

[108] [104] BK
<=
[ { ¥ "BE ) i Rear Coil
B
r &
{BE.0 ) Front Coil
w
B
K
1
Key ON Power
Engine Stop Switch

Ignition Module
Connector

Ignition Coil Circuit Diagram
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DIAGNOSTIC NOTES

The reference numbers below correlate with those on the
diagnostic flow chart.

®
®

Use Test Lamp as shown in Figure 7-25,
See Ignition Coil, Hemoval/Installation.

Use Harness Connector Test Kit (HD-41404), gray pin
probe and patch cord.

® Connect Breakout Box (HD-42682) between wire har-

®

ness and Ignition Module. See Breakout Box Installa-
tion,

Shake or wiggle harness with DVOM or Scanalyzer
(Engine running) connected. Radical voltage changes
on the DVOM will indicate the presence of intermittents,
while the Scanalyzer (in Wiggle Test Mode) will beep,
light the four corner LEDs and display a minus sign
when a current trouble code is detected. (If a current
trouble code is present when the wiggle test is entered,

Codes 24 and 25, Ignition Coil

the Scanalyzer will respond as described immediately
upon entering the wiggle test mode. With Key On and
engine off, clear trouble codes and then perform wiggle

test with vehicle running.)

@ See |gnition Module, Removal/Installation, page 7-57.

SCANALYZER NOTES

The Scanalyzer icon appears al those points in the flow
chart where the Scanalyzer may be used. If a number is
printed next to the icon, then refer to the Scanalyzer Notes

wihich follow. ==
=

With the engine off, Scanalyzer {Active Diagnostic Test
Mode) can be used to energize either the front or rear

coil once each second for a total of 5 seconds.

Wire Harness Connectors

Discannect Ceal Connnec-
tor [B3R]. Gently Conmeact o -
Test Lamp 1o Connector No. Description Type Location
[8:3B] Tarminal A (front cyl.) -
or Tarminal C (rear Cyl.}. [83] | Ignition Coll 3 - Place Amp Below Fuel Tank
Wbl Engnia Boss Lgh [22] | Rt.Handiebar Switch | 6- Place Deutsch | Inside Headiamp Housing
Flash? (B

s

With Ignition Cn, Mea-

sura Voltage Between

Terminal B Connector

[8:3B] and Ground, |5 i1

equal 1o Battery Volt-
age?

O,

Pertarm Wigghe Test
Imermitlents Found?

Repair as @ Replacs
YES
Mecessary, Ignition -
Gl ;
TH55 @ Using Breakout Box, measure Resis- Fepair Opan Wire
THSE tance Between Ignition Module and or Connaction an
@ Codl Terminals as Follows: WIBK Wire,
Trouble | Coil | Break- THTE
Code |Terminal| out Box
24 A [BED IE"B KI; AN
1] in e
25 |CI(VEBE}| Finy "‘-"‘%w’ " ;? A
R -
Resistance Should be Less than 0.5 Tl e,
Ohms. Is k? e Y Tt g
S i
cC B B |
T
=
@ Parform Wiggle Repair Opan
Test, Intermittents Wire or
Found? Connection.
THED -HEZ POE 4+
es
Fapair as Aeplace .
Necessary. IgrIlii':-;ilw Figure 7-25. Ignition Coil Test Lamp
7865 Medule
TETO

Clear Codes and Confirm Proper Operation with No Check Engine Lamp.
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GENERAL

The ignition coil is a pulse type transformer that transforms or
steps up low battery voltage to the high voltage necessary to
jump the electrode at the spark plug in the cylinder head.
Internally the coil consists of primary and secondary windings
with a laminated iron core and sealed in watarproof insulating
compound. The ignition coil cannot be ftaken apart or
repaired. If the ignition coil is faulty it must be replaced.

Troubleshooting

When the engine will not start or when hard starting or miss-
ing indicates a faulty ignition system, see CHART C in this
gection, If the condition persists, check primary and second-
ary resistance of ignition coil with an ohmmeter, See Wiring
Diagram below.

Resistances should be within the following limits: primary
resistance 0.4-0.6 ohms, secondary resistance 11.7-12.7K
ohms. Check ignition coil with a coil tester.

1 1 2 3
E 11.TK-12.TK 11.TK-12.7TK =
VSOV I WY
-6
ohms |
A +12v C
B

Ignition Coil Wiring Diagram

If a coil tester is not available, temporarily substitute a new
ignition coil by attaching it at any convenient point near the
old coil (coil will function without being secured). Transfer ter-
minal wires to new coil.

Attach new spark plug cables to coil and plugs. If ignition trou-
ble is eliminated by the temporary installation of new coil,
carefully inspect old coil for damaged cables and insulation.
The insulation on cables may be cracked or otherwise dam-
aged allowing high tension current to short to metal parts.
This is most noticeable in wet weather or after motorcycle has
been washed.
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TROUBLE CODE 35, TACHOMETER

Code 35 will set if the PK wire is shorted to power or ground.

DIAGNOSTIC NOTES

The reference numbers which foflow correlate with those on
the diagnostic flow chart.

@ See page 7-18. Install Breakout Box HD-42682
@ Shake or wiggle harness with DVOM or Scanalyzer

{Engine running) connected. Radical voltage changes on
the DVOM will indicate the presence of intermittents,
while the Scanalyzer (in Wiggle Test Mode) will beep,
light the four cormer LEDs and display a minus sign when
a current trouble code is detected. (If a current trouble
code is present when the wiggle test is entered, the
Scanalyzer will respond as described immediately upon

O

Install Breakout Box bul leawe Con-
nector [10] {BK) unplugged at Igni-
tion Module

I

entering the wiggle test mode. With Key On and engine
off, clear trouble codes and then perform wiggle test with
vehicle running).

@ See Tachometer Remove and Replace

(*) See Ignition Module Remove and Replace

Wire Harness Connectors

Disconnect Connector [20]. With Ignition OM,
Measure Violtage Across pin12(+) and pin 11{-)
in Open Breakout Box Connector [10}{BK)

Battery Veltage Prasent?

Mo. Description Type Location
[10] | Ignition Module 12 - Place Deul- Below Fuel Tank
sch (BK)
[20] | Instruments 14 - Place Mul- Under Headlamp Bracket
tibock

YES

Check for Continuity betwean
Pim & and Pin 7 in connector
[20].

Tachometer

Check lor Continuity at
breakout box between Pin
12 and Pin 11 in connector

i [10] (BK). [20]
Contaudly Prasent? Continuity Presant?
(a3
o)
e | MO | YES ND [;)
Reconnect [10] Repair Shost bo @
Repair Short 1o Start Bike. Ground
Viollage Does Voltage
i Change? -
Chack for Continuity
Between Pin 12 of [10] [108] [10A] (Black)
(BK) at breakout box e
and Pin 7 in connecior =
[20A]. (T
Cocmba i marmi- @ Continuity Present?
lents and
@ Repair
Replace Ignition 11
Module TAE1 '@ g
1
7892 YES
Disconnect Repair or
[20].Connect Volt- Replace PK
meter across Pin Wire
12 and Pin 11 in
of Unplugged TBE e
connectar [10] Ignition Module
Battery Voltage Connector
Prasent?
: | Tachometer Circuit Diagram
Replace Igni-
tian Maodule
TBa2

T-40




TROUBLE CODE 41, CAM SYNC FAILURE

GENERAL

This code occurs only when the engine is running if the igni-
tion module either does not receive a signal from the timing
plate or receives an unexpected signal. The motorcycle may
continue to run, run poorly, or stop running altogether.

@ Install Breakout Box HD-42682

@ Perform Wiggle Test (Engine Running).

Refer to appropriate section of Service Manual and job

time code for operation.

Install Breakout Box. Disconnect
Connector [14]

Ignition O,

Connect Violtmeter across Terminal A, RAW,
&and Terminal C BEAW wires of connector [148]

Is voltage & £ 0.25 VDC?

YES

Reconnect the Cam Position
Sansor, connector [14]. Using
Breakout Box (GY) Mersure
woltage between Pin 3 and Pin
& while cranking the enging,
Is voltage 2-3 VDC?

Ec'ﬂ

T~@

£-Z0

=lml O

[14B] [144]
<&

Cam Position
Sensor

Ignition Madule

R ]
iz E Girownd
E Signal
".[_
Wi rer
[11B] [114]
<4

Cam Position Sensor Circuit

Wire Harness Connectors

Mo, Description Type Location
[11] | lgmiticn Moduls 12 - Place Deutsch (GY) Below Seat
[14] | Cam Paosition Sensor 6 - Place Deutsch (BK) Under Crankcase |

Using Breakout Box (GY) Mea-
sura the voltage between Pin 1

and Pin 8.

|z woltage 5 £ 025 WDC?

Intermittent Open in GRNY
W owire or ahort in BEAN,
WIBHK or RO, Repair
imtermittent,

Chechk for continuity on G
wire between connector [148]
terminal B and [11B](3Y) ter-
mimal 3, Continuity prasent?

—_——

YES

Lilo_l

s I

Ta50

Remaove Timing Cover and CAR FPosition

Sansor. Obaerve rator cup while crank-
ing engine. Does Raotor turn?

Rapair Open in AW
wire or BES
W betwean connec-
tars [11] and [14],

Disconnect [11] (GY) from Breakout Box,
Measure voltage Between Pin 1 and Pin 8 of
Ignition Module [114). Iz SVDC present?

7345

Replace Ignition

Medule.
Locate and Locate and
TIBS | Fepalr AW Short | | Flepair BAW Short
@[ Femer e (@)[ Check Fotor for Damage. 1o Ground o Voltage
propesly I= Rotor Loose or Dam- TaTe
aged? TO56
o] [
E Fapair @ Remove gear- YES m
case cover and
784D Inspect bor dam- Aeplace Cam Position Sensor
age Replace Rator Plate and Clear Code. Retest.
and Fietest. Probdam still exist?
7940 a5
YES
Raplace Igniticn
Madule,
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TROUBLE CODE 44, Bank Angle Sensor

GENERAL

This code occurs when the Bank Angle Sensor voltage is out-
side of the normal operating range. This may be caused by a
short to ground, or voltage in the harness between the igni-
tion module and the Bank Angle Sensor, or a failed Bank
Angle Sensor. If this code occurs, the engine may stop run-
ning. The engine may still be restarted and ridden to the deal-

ership for repair

I= Bank angle sansor
connected?

Reconnect, Clear
Cadas, Cycla lan. Key
Recheck for Codas

oM

Discannect connector [134],

Measure voltage on [1348] betwean Socket A, (LT GN/GY) and Socket B, (BK)

3.0-35 VDS I

11-13vDC

I

Mext Pags

®©

Repair Shor to
Voltage on LT GN/
GY WIRE.

7aT2

[134B] [134A]
<&
TR0 \o—E) C
@ 5 |

(A |

Bank Angle Sensor
To Vehicle 5
Ground

Ignition Module

1
11
2

g

[10]

Bank Angle Sensor Circuit

Wire Harmess Connectors
Mo. Description Type Location
[11] | Ignition Moduhe 12 - Place Deutsch (BK) Below Fuel Tank :
[14] | Cam Position Sensor & - Place Deutsch (BK) Under Crankcase i

@ See page 7-18. Install Breakout Box HD-

Disconnect Connector [10)(BK) frarm Madule and Plug into breakout
box. Chack Continuity Between Sockel &, LT GN/GY on Connectar
[134B] and Breakout Box (BK) Pin 10, 1s Continuity Present?
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|

YES

T

Chieck continuity to ground on BE wire, Rapair open in
socke! B, connector [1348] LT GMN/GY wira.
15 continuity present?
TATZ
f Repair open
Check continuity to ground on LT GN/ ]
GY wire, socket A, and connectar ground wire.
[134B]. —
I continuity present?

=]

T

Repair shart o ground
on LT GN/GY wire,

T9T3

Replace Ignition Module and
Recheck for Codes

a4

42682



| 3.0-3.5VDC |

Code 44, Bank Angle Sensor

Is Maoltage 11-13VDC?

Measura Voltage Betwean Socket C, GY, and Socket B, BK.

YES

I5 Bank Angle Sensor Correctly
Installad?

YES

Are Ferrous Metals
Located Within 174" of
Sides, Face, or Top of Bank
Angle Senscr?

Install Properly

YES

Repalr Open in GY wire
Belween [134] and Harnaess

Return to Original
Canfiguration,

Replace Bank Angle
Sensor.

TOTE

TaT2
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TROUBLE CODES 52, 54 and 55, IGNITION MODULE FAILURE

GENERAL

All of the following codes indicate an internal failure which
requires replacement of the Ignition Module.

® Code 52 - HAM/ROM Failure
® Code 54 - EE PROM Failure

® Code 55 - Module Microprocessor Malfunction

See Ignition Module Removal/lnstallation page 7-52.
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IGNITION TIMING

Static Timing - 1200S

1.  See Figure 7-8. Locate outer timer cover (2} at bottom of
gearcase cover (15) on right side of vehicle,

AWARNING

Always wear proper eye protection when drilling. Flying
debris may result in eye injury.

2. Drill off heads of outer timer cover rivets (1) using a 1/8-
inch drill bit. Use a punch to tap rivet shafts inboard
through holes in outer timer cover. Remaowve outer timer
cover (2).

3. Remove two Phillips screws (3) to free inner timer cover
(4). If necessary, tap remaining rivet shafts through holes
in inner timer cover.

4. Carefully check the gearcase cover timer bore for any
rivet fragments.

5. Depress extarnal latch on Cam position sensor connac-
tar {11) and use a rocking motion to separate pin and
socket halves.

6. Remove the timing plug from the timing inspection hole
centered below the cylinders on the right side of the
crankcase.

7. Remove the spark plugs.
8. Jack up vehicle to allow rotation of the rear wheel,

9. Shift transmission into fifth gear, and standing on left side
of vehicle, slowly rotate rear wheel in a counter-clockwise
direction until front intake valve opens and closes (as
viewed through spark plug holes).

10. Rotate rear wheel until TDC mark {vertical line, see lower
frame Figure 7-10) is centered in timing inspection hole.

11. See page 7-18. Connect Breakout Box (HD-42682). Con-
nect DVOM Red (+) lead to Pin 1 (Gray) [11] and Black
lead to Pin 8 (Gray) [11].

12. Turn the Ignition/Light Key Switchh to IGNITION.

13. Loasen two screws and rotate the cam position sensor
plate just until the voltmeter registers the change from 5
VOC (+)- 0.5 volts) to 0-1.0 VDC.

14, Tighten sensor plate screws to 15-30 in-lbs {1.7-3.4
Nm)

15. Install spark plugs, shift transmission inta Meutral and
remove jack.

16. Remove test harness and mate pin and socket halves of
Cam position sensor connector [14]. Place large end of
slot on attachment clip over T-stud. Push connector
assembly forward to engage small end of slot.

17. Proceed to DYNAMIC TIMING. Begin at step 2.

1. Timing inspection hole
2. Front cylinder advance timing mark
3. Front cylinder top dead center (TDC)

Figure 7-26. Timing marks.

Adjust Timing using Scanalyzer (HD-
41325) - 1200S only
1. Gently pull left side cover from frame downtubes (no

tools required).

2. See Figure 7-27. Note the Data Link connector (pin side
of 4-place Deutsch) on the side cover.

3. Remove rubber protective plug from open end of Data
Link connector,

4. Plug the Scanalyzer (HD-41325) into the Data Link
Connector.

5. Turn the Ignition/Light Key Switch to IGNITION. Turn the
handlebar mounted Engine Stop Switch to the RUN
position (but do not start the engine).
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Figure 7-27. Data Link Connector - 12005

6. Insert the diagnostic application cartridge HD-41325-
95A, into the Scanalyzer. Once communications is
established with the ignition module, the DIAGNOSTIC
MEMLU appears. See Figure 7-12,

7. Select item 7- CALIBRATION from the DIAGMNOSTIC
MENLIL

Prass 1, TDCO Adjust on the key pad.

Connect Timing light (See Dynamic Timing) and observe
timing mark.

10. Timing may be electronically adjusted by pressing the up
arrow key to advance the timing offset or the down arrow

key to retard the timing offset. Each press of the arrow
key will change the timing one degree.

11. Press MODE to exit.

Static Timing - All except 1200S

1. Follow steps 1 - 12 on page 7-45.

2. Slowly rotate module plate until red LED illuminates.
Tighten in position.

3. Proceed to DYNAMIC TIMING. Begin at step 2

Dynamic Timing

1. Remove hex socket timing plug from timing inspection
hole, which is located on right crankcase half and
centered below engine cylinders. Install TIMING MARK
VIEW PLUG (Part No. HD-96295-65D) into timing
inspection hole. Make sure view plug does not touch
flywheel.

2. Connect leads of INDUCTIVE TIMING LIGHT (Part Ne.
HD-33813) to front spark plug cable, battery positive (+)
terminal, and suitable ground.

3. Make sure wvacuum hose is properly installed at
carburetor and V.O.E.S. (MAF sensor on 12005). Start
engine.
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Figure 7-28. Ignition timing - all except 12005

Set engine speed to1000-1050 rpm on all models.

AcauTion

When checking ignition timing, always check V.0.E.S.
operation (see VACUUM-OPERATED ELECTRIC SWITCH).
Failure to do so may result in running engine with too
much spark advance, and may cause exireme engine
knock and engine failure.

4. See Figure 7-10. Timing light will flash each time an
ignition system spark occurs. Aim timing light into timing
inspection hole. Front cylinder advance timing mark (2}
should be centered in fiming inspection hole. If this is the
case, ignition timing is properly adjusted. Remove
TIMING MARK VIEW PLUG from timing inspection hole
and install hex socket timing plug. If timing mark is nat
centered or is not visible in the timing inspection hole,
proceed to Step 5.

5. See Figure 7-8. Remove outer cowver rivets (1), outer
cover (2), inner cover screws {3), and inner cover (4).

6. Loosen cam position sensor screws (5) just enough to
allow sensor plate (7) to be rotated using a screwdriver in
the plate's notch (6).

7. With timing light aimed into inspection hole, rotate cam
position sensor (7) until frant cylinder advance timing mark
is centered in timing inspection hole (as shown in Figure 7-
10).

8. See Figure 7-8. Tighten cam position sensor screws {5).

9. Install inner cover (4), inner cover screws (3), outer cover
(2) and new outer cover rivets (1).

10. Remove TIMING MARK VIEW PLUG from timing
inspection hole. Install hex socket timing plug.



BANK ANGLE SENSOR

General

The Bank Angle Sensor turns off the ignition system if the
motorcycle lean angle exceeds B0 degrees.

Bank Angle Sensor operation may be verified by placing a
magnet at top of switch - Engine will stop if switch is operating
correctly. Remove magnet and turn Ignition switch OFF to
reset.

Removal

1. Gently pull left side cover from frame downtubes (no
tools required).

2. See Figure 7-29. Locate Bank Angle Sensor on battery
box. Remove screw.

NOTE

To avoid damage fo terminals, remove Bank Angle Sensor
from side of battery box before disconnecting connector
[134].

3. Carefully un-plug connector [134].

Installation

1. Plug-in new sensor.

2. Install new sensor - make sure locating pin on
sensor body is positioned in hole.

3. Install sensor screw. Torgue to 15-20 in. Ibs (1.7-2.3 Nm).

4. Install left side cover.

Flgure 7-29. Bank Angle Sensor
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MAP (Manifold Absolute Pressure) Sensor - 1200S

1. Loosen fuel tank rear mounting balt.

2. Remove fuel tank front mounting bolt, Carefully pivot
tank upward and prop in position to allow acess to the
MAP sensor.

3. Remove vacuum hose from bottom of MAP sensor.

4. See Figure 7-28. Using appropriate tool gently release
tang holding sensar - Push sensor down.

Remove connector [80].
Plug connector [80] into new MAP sensorr.

Slide MAP Sensor upward onto holding bracket untill
tang is engaged,

8. Aftach vacuum hose to MAP Sensor.
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8. Lower fuel tank into position and install front mounting
bolt.

10. Tighten fuel tank rear mounting bolt,

Figure 7-28. MAP Sensor



VACUUM-OPERATED ELECTRIC SWITCH (V.0.E.S)

ADJUSTMENT/TESTING

Timing Mark Method

Verify engine ignition timing. See IGNITION SYSTEM,
ADJUSTMENT/TESTING, IGNITION TIMING. Adjust ignition
timing, if necessary, and then perform the following V.O.E.S.
check:

1. With engine running at 1000-1050 rpm, disconnect
V.O.E.5. vacuum hose from carburetor fitting.

2. Temporarily plug the open carburetor fitting. Ignition
liming should retard (front cylinder advance timing mark
disappears from wiew in timing inspection hole) and
engine rpm should decrease.

3. Connect V.O.E.S. vacuum hose to carburetor fitting.
Timing mark should reappear and engine speed should
increase to previous rpm.

It speed does not first decrease and then increase as
described, check V.O.E.&. wire connection to ignition module.

Ohmmeter and Vacuum Pump Method

The V.O.E.S. can also be checked using an chmmeter, a Har-
ley-Davidson VACUUM PUMP (Part Mo. HD-23738) and Har-
ness Connector Test Kit (HD-41404).

1. Disconnect V.O.E.S. Deutsch connector.

2. Insert black male probes in socket terminals of 2-place
Deutsch connector.

3. Disconnect vacuum hose and connect vacuum pump to
V.O.E.S. vacuum fitting.

%0083

1. V.0.E.S.Deutsch 3.
connector 4.
2. Ohmmeter

Ohmmeter probes
Vacuum pump

Figure 7-29. Checking V.0.E.S. Using Ohmmeter and
Vacuum Pump

Slowly squeeze vacuum pump handle. Observe vacuum
gauge and ohmmeter readings. Ohmmeter should
indicate switch closed (zero chms) with an applied
vacuum of 3.5-4.5 inches (89-114 mm) mercury (Ha). If a
vacuum reading of more than 4.5 in. (114 mm) Hg or less
than 3.5 in. {89 mm)} Hg is required to close the switch,
then the switch must be replaced.

wl

o

anic

Top center engine mounting bracket
Vacuum-operated electric switch (V.O.E.5.)
Bolt

Nut

ﬁgur& 7-30.V.O.ES. mounting
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V.O.E.S. - CONT.

REMOVAL

1:

7-50

Remave air cleanar, See AIR CLEANER, REMOWVAL in
Saction 4.

Remove rear mounting bolt, locknut and 2 flat washers to
free fuel tank from frame member.

Standing on wehicle right side, raise rear of fuel tank
slightly and push 2-pin Deutsch connector on top motor
mount rearward to unsnap attachment clip from T-stud.

Depress latch on connector to separate pin and socket
housings. For best results, use a rocking motion while
pulling the halves apart.

Remove bolt and nut attaching V.O.E.S. to top center
engine mounting bracket..

Pull V.O.E.5. assembly out of cavity and disconnect hose
from V.O.E.S. fitting. Note the blue mark on hose fitting,

INSTALLATION

Acaution

Verify that V.0.E.S. switch, wiring and hose connection
do not contact engine rocker box. MNormal engine
vibration and heat can damage V.0.E.S. assembly if it is
mounted in contact with the engine.

NOTE

The correct V.O.E.S. for XLH Sporister models is identified by
a biue paint mark on the hose fithing.

1
2,

Install hose on V.O.E.S. fitting.

Insert bolt through hole in back of top center engine
mounting bracket. Mount tab of VO.E.S. on bolt and
Rotate V.O.E.5. so that rounded edge of bracket faces
upward toward fuel tank. Install nut to secure VO.E.S. to
top center engine mounting bracket. Tighten locknut to 5-
12 ft-lbs (7-16 Nm) torgue.

Press socket housing into pin housing until it snaps in
place. Place large end of slot on attachment clip over T-
stud on right side of top motor mount; push assembly
forward to engage small end of slot.

Slide flat washer on rear fuel tank mounting bolt. Insert
bolt through grommet of right fuel tank flange, frame
member and grommet of left fuel tank flange. Install flat
washer and locknut on end of bolt, Tighten baolt to 8-16 ft-
Ibs {11-22 Nm) torque.

Install air cleaner, See AIR CLEAMNER, INSTALLATION in
Saction 4.



IGNITION/LIGHT SWITCH

GENERAL (Figure 7-31)

The ignitionflight switch is not repairable and must be
replaced as a unit if it fails.

AWARNING

DO NOT medify the ignitionlight switch wiring to
circumvent the automatic-on headlight feature. High
visibility is an important safety consideration for
motorcycle riders.

The vehicle is provided with a three-position combination igni-
tiendight switch. The three positions are as follows:

OFF - Ignition locked, lights off; key remaovable,

ACC(ESSORY) - Ignition locked, instrument lights on; key
remaovable (HDI- position lamp and tail lamp on).

IGNITION - Ignition unlocked, lights on; key not remaovable.

Maote that the key locks the ignition system and is removable
in both the OFF and ACC(ESS0RY) positions. The accessory
position is located between the OFF and IGNITION positions
and allows the rider to remove the key while leaving the
instrument lights on. In this position, the instrument (icon)
lamps, 4-way flashers (front and rear directionals) and tail/
brake light are on or can be activated. On HDI vehicles the
position lamp and taillight are on.

AcauTion

When turning off the ignition, verify that the key is
removed in the OFF position or that the lights are not left
on. If the rider stops the engine and inadvertently
removes the key in the ACC(ESSORY) position, the bat-
tery will be drained of its charge if the vehicle is left
standing too long.

REMOVAL (Figure 7-32)

AwaRNING

To avoid accidental start-up of vehicle and possible per-
sonal injury, disconnect the battery cables before pro-
ceeding. Always disconnect the negative cable first. If
the positive cable should contact ground with the nega-
tive cable installed, the resulting sparks may cause a bat-
tery explosion producing personal injury.

1. Remove seat.

2. Disconnect battery cables, negative cable first. Ses
BATTERY, DISCONNECTION AND REMOWVAL in this
section.

Remaove ignition switch face nut.

Remove Fuel tank. See FUEL TANK REMOVAL, Section
4.

5. Remove mounting screw. Remove switch cover. Remove
switch from switch cover,

6. Remove harness covering and cut switch wires 3 inches
from switch.

OFF position
ACC{ESSORY) position
IGNITION position
Face nut

Switch cover

Mounting screw

Pofm poa f

Figure 7-31. Ignition/Light Switch
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INSTALLATION (Figure 7-32)

1.
2.

Slide replacement condult on harness wires.

Observing color codes, install butt connectors to harness
wires, Complete butt splice to new ignition switch. Seal
butt splice connectors using UltraTorch UT-100 or othar
radiant healing device. See SEALED BUTT CON-
MECTORS in this section for more detailed information.

Slide conduit over butt splice connactors,

Insert ignition switch into hale of switch cover. The ward
“TOP" stamped on the switch body should face upward
toward the lettering on the switch position decal. Loosely
install face nut.

Install and tighten mounting screw to 3-7 ft-lbs (4-9 Nm)
torque.

Tighten face nut to secure switch within covar,

Using two new cable straps, secure main harness to
frame backbone,

MAWARNING

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-
sion producing personal injury.

B.

8

Install battery cables, positive cable first. See BATTERY,
INSTALLATION AND CONNECTION in this section.

Check ignition/light switch for proper operation.
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1. lgnition/light switch 5. Screw

2. Butt connector 6. Cable strap (2)
3. Face nut 7. Decal

4

. Switch cover

Figure 7-32 Ignition/Light Switch Assembly




IGNITION MODULE - 1200S

GENERAL

See Figure 7-33. The ignition module is mounted to a bracket
located under the seat.

Refer to IGNITION SYSTEM in this section for information on
the function and testing of the ignition moadule. The ignition
module is not repairable and must be replaced if defactive.

AT e B o T
P i

Figure 7-33. Ignition Module - 12005

REMOVAL

1. Remove seat. See SEAT REMOVAL in Section 2.

AwaARNING

To avoid accidental start-up of vehicle and possible per-
sonal injury, disconnect the battery cables before pro-
ceeding. Always disconnect the negative cable first. If
the positive cable should contact ground with the nega-
tive cable installed, the resulting sparks may cause a bat-
tery explosion producing personal injury.

2. Disconnect battery cables, negative cable first. See BAT-
TERY, DISCONNECTION AND REMOVAL.

3. See Figure 7-6. Disconnect ignition module (17) from
wiring harness at Deutsch connectors .

4. Depress external latches on socket housing side and use
a rocking maotion to separate pin and socket halves,

5. BRemove screws (18} to free the ignition module (17) from
the frame-mounted bracket.

INSTALLATION

1. See Figure 7-6. Align holes in ignition module with those
in frame-mounted bracket.

2. Secure module to bracket using screws (18). Tighten
screws to 15-21 in-lbs (1.7-2.4 Nm) torgue.

3. Connect ignition module (17} Deutsch connectors [10]
and [11] to module.

Align tabs on socket housing with grooves on pin
housing. Push connector halves together until latches
“click.” If latches do not click (latch), press on one side of
the connector until that latch engages, then press on
opposite side to engage other latch.

Fit attachment clip to pin housing, if removed. Place
large end of slot on attachment clip over T-stud on battary
tray. Push assembly toward plug end (socket side) to
engage small end of slot.

AWARNING

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-
sion producing personal injury.

4. Install battery cables, positive cable first. See BATTERY,
INSTALLATION AND CONMECTION in this Section.
Install seat. See SEAT INSTALLATION in Section 2.

Test engine for proper ignition syatem operation.
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CAM POSITION SENSOR AND ROTOR - 1200S

GENERAL (Figure 7-6)

The cam position sensor (7) and rotor (2) are located in the
gearcase cover (14) on the right side of the vehicle. The rotor
is mounted an the camshaft and operates at one-half crank-
shaft speed. The cam position sensor wiring is connected to
the ignition module (17) wiring harness. Refer to IGNITION
TIMING in this Section for information on the function, testing
and adjustment of the cam position sensor and rotor assem-
bly.

REMOVAL (Figure 7-6)

AWARNING

To avoid accidental start-up of wvehicle and possible
personal injury, disconnect the battery cables before
attempting any service procedure.

1. Disconnect battery cables, negative cable first. See
BATTERY, DISCONNECTION AND REMOVAL.

2. Disconnect cam position sensor (7} wiring at connector
(11) located on left frame tube under motor,

3. Note position of each cam position sensor wiring
terminal in plug end of connector (11).

4. Remove terminals following procedure outlined under
DEUTSCH ELECTRICAL CONMNECTORS at the end of
this section.

5. Drill off heads of outer timer cover rivets (1) using a 1/8-
inch drill bit. Tap remaining rivet shafts inboard through
holes in outer timer cover (2} and inner timer cover (4}.
Remove outer cover.

6. Remove inner cover screws (3) and inner cover (4).
Carefully remove any remaining pieces of rivets from
gearcase cover timer bore.

7. To obtain approximate ignition timing during installation,
mark position of cam position sensor screws (5) on cam
position sensor (7).

8. Remove cam posifion sensor screws. Carefully remove
cam position sensor, Remove rotor bolt (8) and rotor (9),

9. Carefully remove camshait oil seal {10) if damaged or if
there is any evidence of oil leakage past the seal.
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INSTALLATION (Figure 7-6)

1. With the lipped side facing inboard, install new camshaft
oil seal (10) into gearcase cover (14), if removed. Press
seal into position until flush with surface of timer bore.

2. Position rotor (9) onto end of camshaft aligning notch
with camshaft slot. Apply LOCTITE THREADLOCKER
242 (blue) to rotor bolt (B). Install bolt to secure rotor.
Tighten baolt to 43-53 in-lbs {4.9-6 Nm) torque.

3. Install cam position sensor {¥) and cam position sensor
screws (5). Rotate sensor plate to its previously marked
position to obtain approximate ignition timing.

4. Route cam position sensor wiring leads downward
through hole (7 o'clock position) in timer bore of
gearcase cover (15). Route leads upward through bottom
opening between right crankcase half and rear of
gearcase cover.

AcauTion

Route cam position sensor wires about 1-1/2 inches (38
mm) forward of gearcase cover rear edge. If wires are
routed too far to the rear of this position, they could
contact the moving secondary drive belt and/or sprocket .
resulting in damage to cam position sensor wiring.

5. Install cam position sensor wiring terminals into correct
positions in plug end of connector (11). Red, green and
black wires of plug end (from cam position sensor ) must
match same color wires in receptacle end of connector
(from ignition module wiring harness). Install terminals
following procedure  outlined under DEUTSCH
ELECTRICAL CONNECTORS at the end of this section.

Connect cam position sensor [7) wiring to ignition
module {12) at wiring harness connector {11).

6. Check ignition timing as described under IGNITION
TIMING, Static Timing if cam position sensor has been
replaced or proceed to Dynamic Timing Pages 14 in this
Section if algning marks on original sensor. Final tighten
cam position sensor screws (5) to 12-20 in-lbs (1.4-2.3
MNm) torgue.

7. Install inner cover (4) using screws (3). Tighten screws to
12-20 in-lbs {1.4-2.3 Nm} torque.

8. Secure outer cover (2) to inner cover LUsing new rivets.

dcauTion

Use only H-D Part No. B699 rivets to secure outer timing
cover. These rivets are specially designed so that no rivet
end falls off into the timing compartment. Use of regular
rivets can damage ignition system components and may
allow water to enter the timing compartment.

9. Install battery cables, positive cable first. See BATTERY,
INSTALLATION AND CONMECTION in this Section.



IGNITION MODULE - All except 1200S

GENERAL (Figure 7-8)

The cam position sensor (7) and rotor (9) are located in the
gearcase cover (15) on the right side of the vehicle. The rotor
is mounted on the camshaft and operates at one-half crank-
shaft speed. The cam position sensor wiring is connected to
the ignition module (12) wiring harness. Refer to IGNITION
TIMING in this Section for information on the function, testing
and adjustment of the cam position sensor and rotor assem-
bly.

Figure 7-34. Ignition Module

REMOVAL (Figure 7-8)

AAwARNING

To avold accidental start-up of wvehicle and possible
personal injury, disconnect the battery cables before
attempting any service procedure.

1. Disconnect battery cables, negative cable first. See
BATTERY, DISCONMNECTION AND REMOWVAL.,

2. Drill off heads of outer timer cover rivets (1) using a 3/8-
inch (9.525 mm) drill bit. Tap remaining rivet shafts
inboard through holes in outer timer cover (2) and inner
timer cover (4). Remove outer cover,

3. Aemove inner cover screws (3) and inner cover (4.
Carefully remove any remaining pieces of rivets from
gearcase cover timer bore.

4. To obtain approximate ignition timing during installation,
mark position of cam position sensor screws (5) on cam
pasition sensor (7).

5§ Remove cam position sensor screws. Carefully remaove
cam position sensor. If oil leak is present inside timer
cover, remove rotor bolt (8) and rotor (9).

6. Carefully remove camshaft oil seal (10) if damaged or if
there is any evidence of oil leakage past the seal.

Figure 7-36. Remove Module Plate and Wires



INSTALLATION (Figure 7-8)

1. If the camshaft oil seal was removed, install as follows:
With the lipped side facing inboard, install new camshaft
oil seal (10) into gearcase cover (15), if removed. Press
seal into position until flush with surface of timer bore.

2. Position rotor (9) onto end of camshaft aligning notch
with camshaft slot. Apply LOCTITE THREADLOCKER
242 (blue) to rotor bolt (8). Install bolt to secure rotor,
Tighten bolt to 43-53 in-lbs (4.9-6 Nm) torgue.

3. Install cam position sensor (7) and cam position sensor
screws (5). Rotate sensor plate to its previously marked
position to obtain approximate ignition timing.

4. Route cam position sensor wiring leads downward
through hole (7 o'clock position) in timer bore of
gearcase cover (15). Route leads upward through bottom
opening between right crankcase half and rear of
gearcase cover.

AcauTion

Route cam position sensor wires about 1-1/2 inches (38
mm) forward of gearcase cover rear edge. If wires are
routed too far to the rear of this position, they could
contact the moving secondary drive belt and/or sprocket
resulting in damage to cam position sensor wiring.

5. Install cam position sensor wiring terminals into correct
positions in plug end of connector (11). Red, green and
black wires of plug end (from cam position sensor ) must
match same color wires in receptacle end of connector
(from ignition module wiring harness). Install terminals
following  procedure outlined under DEUTSCH
ELECTRICAL CONMECTORS at the end of this section.

Connect cam position sensor (7) wiring to ignition
module (12) at wiring harness connector (11).
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6. Check ignition timing as described under IGNITION
TIMING, Static Timing if cam position sensor has been
replaced or proceed to Dynamic Timing Pagesi4 in this
Section if algning marks on original sensor. Final tighten
cam position sensor screws (5) to 12-20 in-lbs (1.4-2.3
Nm) torgue.

7. Install inner cover (4) using screws (3). Tighten screws to
12-20 in-Ibs (1.4-2.3 Nm) torque.

B. Secure outer cover {2) to inner cover using new rivets,

AcauTion

Use only H-D Part No. B699 rivets to secure outer timing
cover. These rivets are specially designed so that no rivet
end falls off into the timing compartment. Use of regular
rivets can damage ignition system components and may

allow water to enter the timing compartment. '

9. Install battery cables, positive cable first. See BATTERY,
INSTALLATION AND CONMNECTION in this Section.



SPARK PLUGS

GENERAL

Harley-Davidsan 6R12 spark plugs have a resistor element to
reduce the radio interference which originatas in the motorcy-
cle ignition system. Spark plugs should be replaced every
10,000 miles (16,000 km). Use anly the resistor-type spark
plugs specified.

ADJUSTMENT

Spark plug gap is 0.038-0.043 in. (0.96-1.09 mm). Use only a
wire-type feeler gauge. Bend the outside electrode so a slight
drag on the gauge is felt when passing it between electrodes,
Mever make adjustments by bending the center electrode,

CLEANING AND INSPECTION

9

Inspection

Examine spark plugs as soon as they have been removed.
The deposits on the plug base are an indication of the plug
efficiency and are a guide to the general condition of pistons,
piston rings, valves, valve guides, valve seals, carburetor and
ignition system.

Spark Plug Condition

Compare your observations of the plug deposits with the
descriptions provided below.

A. A wet, black and shiny deposit on plug base,
electrodes and ceramic insulator tip indicates an ail
touled plug. The condition may be caused by one or
more of the following: worn pistons, worn piston
rings, worn valves, worn valve guides, worn valve
seals, a weak battery or a faulty ignition system.

B. A dry fluffy or sooty black deposit indicates a
carburetor air-fuel mixture that is too rich, engine

idling for excessive periods of time andfor
enrichener usage for excessive periods of ime.

C. A light brown, glassy deposit indicates an
overheated plug. This conditon may be

accompanied by cracks in the insulator or by erosion
of the electrodes and is caused by an air-fuel
mixture that is too lean, a hot-running engine, valves
not seating or improper ignition timing. The glassy
deposit on the spark plug is a conductor when hot
and may cause high-speed misfiring. A plug with
eroded electrodes, heavy deposits or a cracked
insulator must be replaced.

D. A plug with a white, yellow, tan or rusty brown
powdery deposit indicates balanced combustion.
Clean off spark plug deposits at regular intervals.
See CLEANING.

Cleaning

Inspect spark plugs every 5,000 miles (8047 km). Replace
spark plugs every 10,000 miles (16,093 km). If the plugs
require cleaning between tune-ups, proceed as follows:

1. Degrease firing end of spark plug using ELECTRICAL
CONTACT CLEANER. Dry spark plug with compressed
air.

2. Use a thin file to flatten spark plug electrodes. A spark
plug with sharp edges on its electrodes requires 25%-
40% less firing voltage than one with rounded edges,

3. Adjust spark plug gap. See ADJUSTMENT in this
section.

INSTALLATION

1. Before installing spark plugs, check condition of threads
in cylinder head and an plug. f necessary, soften
deposits with penetrating oil and clean out with a thread
chaser.

2. Apply a very light coating of ANTISEIZE LUBRICANT to
spark plug threads. Install spark plug. Tighten spark plug
to 11-18 ft-lbs (15-24 Nm) torque.

If a torque wrench is not available, finger-tighten spark
plug and then using a spark plug wrench, tighten plug an
additional 1/4-turn.

3. Check engine idle speed. Adjust as necessary.
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SPARK PLUG CABLES

GENERAL

Resistor-type high-tension spark plug cables have a carbon-
impregnated fabric core (instead of solid wire) for radio noise
suppression and improved reliability of electronic compo-
nents. Use the exact replacement cable for best results.

REMOVAL

AAwarNING

Never disconnect a spark plug cable with the engine
running. If you disconnect a spark plug cable with the
engine running, you may receive a potentially fatal
electric shock from the ignition system.

AcauTion

When disconnecting each spark plug cable from its
spark plug terminal, always grasp and pull on the rubber
boot at the end of the cable assembly (as close as
possible to the spark plug terminal). Do not pull on the
cable portion itself. Pulling on the cable will damage the
cable’s carbon core.

Disconnect spark plug cables from ignition coil and spark plug
terminals.

INSPECTION
Check cables for cracks or loose terminals.

Check spark plug cable resistance with an shmmeter, Resis-
tance must be 1,625-3,796 chms for 6-1/2-in. (1685 mmy)
cable, and 5,000-11,680 chms for 20-in. (508 mm) cable. For
12005 resistance values see chart on page 7-31.

Replace cables that are worn/damaged or that do not meet
resistance specifications. Check cable boots/caps for cracks
or tears; also check for loose fit on ignition coil and spark
plugs. Replace boots/caps if you find any of the detrimental
conditions mentioned above.

INSTALLATION

Connect spark plug cables to ignition coil and spark plugs,
Make sure boots/caps are secured properly; this will provide
the necessary moisture-proof environment for the ignition coil
and spark plug terminals.

Figure 7-37. 1200S Spark plug cable routing




IGNITION COIL

GENERAL

The ignition coil is attached to a mounting bracket secured by
the fuel tank front mounting bolt.

See Figure 7-5 or 7-6. The ignition coil is a pulse-type trans-
former. Internally, the coil consists of primary and secondary
windings with a laminated iron core. The contents are sealed
in a waterproof insulating compound. The ignition coil is not
repairable. Replace the ignition coil if it is not functioning
properly.

The low-voltage ignition primary circuit consists of the coil pri-
mary winding, ignition module and battery. When the circuit is
closed, current flows through the coil primary winding creat-
ing a strong magnetic field in the iron core of the ignition coil.

When the ignition module receives a signal frem the ignition
sensor plate and rotor, the ignition module interrupts (opens)
the ignition primary circuit, which causes the magnetic field in
the coil core to collapse suddenly.

The collapsing magnetic field induces a high-voltage electri-
cal discharge in the ignition secondary circuit, which consists
of the coil secondary winding, spark plug cables and spark
plugs. The high-voltage discharge produces a spark to bridge
the electrode gap of each spark plug.

The ignition coil fires both spark plugs simultaneously. In one
spark plug, the spark jumps from the center electrode to the
outer electrode, but on the other plug, the spark jumps in the
reverse direction (from the outer electrode to the center elac-
trode).

TROUBLESHOOTING

Fallow the troubleshooting procedures listed under IGNITION
SYSTEM if the engine will not start, is difficult to start or runs
roughly. Also check condition of spark plug cables. Insulation
on cables may be cracked or damaged allowing high tension
current to short to metal parts. This problem is most notice-
able when cables are wet.

If poor starting/running condition persists, check resistance of
ignition coil primary and secondary windings using an ohm-
meter. See Figure 7-38. Resistance values should ba within
the limits shown in the following table:

1 4 2 3

F 11.7E-12.TK 11.TK-12.7TK =

12005 Ignition Coil Winding Resistance

Ignition Coil
Primary Circuit
Test

Ignition Coil
Secondary Circuit
Test

Figure 7-38. Test Ignition Coil Resistance Tests

Ignition Coil Winding Resistance - All except 12005

Ignition Cail Ohmmeter MNormal Resistance
Winding Scale Range (in Ohms)
Primary Rx1 2.5-31
Secondary Rx 1K 10,000-12,500

* A low resistance wvalue indicates a short in the coil
winding; replace coil.

* A high resistance value might indicate that there is some
corrosion/oxidation of the coil terminals; clean terminals,
and repeat resistance test. If resistance is still high after
cleaning terminals, replace coil.

* An infinite ohms (no continuity) resistance wvalue
indicates an open circuit —= a break in the coil winding —
replace coil,

REMOVAL - ALL EXCEPT 1200S
(Figure 7-39)

AWARNING

To avoid accidental start-up of vehicle and possible per-
sonal injury, disconnect the battery cables before pro-
ceeding. Always disconnect the negative cable first. If
the positive cable should contact ground with the nega-
tive cable installed, the resulting sparks may cause a bat-
tery explosion producing personal injury.

1. Disconnect battery cables, negative cable first, See
BATTERY, DISCONNECTION AND REMOWAL in this

section.
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1. Ignition coil

2. Spark plug cables

3. Positive terminal {(white with black
tracer)

4. MNegative terminal (pink)

5. Bolt and lockwasher (2)

6. Ignition coil mounting bracket

Figure 7-39. Coil Mounting- All except 12005

Figure 7-40. Coil Mounting - 12005
2. Disconnect spark plug cables (2) from ignition coil {1).
3. Disconnect ring terminals of white with black tracer from
coil positive terminal (3). Discannect ring terminal of pink

wires from coil negative terminal (4).

4. Remove two bolls and lockwashers (5). Remove nut
plate (6} and ignition coil,
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INSTALLATION - ALL EXCEPT 1200S
(Figure 7-39)

1. Position ignition coil (1) onto ignition coil mounting
bracket (8).

2. Secure ignition coil using nut plate and two bolis and
lockwashers (5). Tighten bolts to 2-6 ft-lbs (3-B Nm)
forque.

3. Connect ring terminal of pink wires to coil negative
terminal {4). Connect ring terminals of white with black
tracer wires to coil positive terminal (3).

4. Connect spark plug cables (2} to ignition coil {1).

AWARNING

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-
sion producing personal injury.

5. Install battery cables, positive cable first. See BATTERY,
INSTALLATION AND CONNECTION in this Section.

REMOVAL - 1200S (Figure 40)

1. Disconnect battery cables, negative cable first. See
BATTERY, DISCONNECTION AND REMOWVAL in this
section.

2. Remove fuel tank front mounting bolt and raise tank.

3. Remove plug wires from coil towers (note location see
Figure 7-37).

4. Disconnect primary wires connector [83B].

5. Remove mounting bolt to free coil,

INSTALLATION - 1200S (Figure 40)
1. Position coil under mounting bracket and install balt.
2. Torgue coil mounting bolt to 2-6 fi-lbs (2.7-8.1 Nm),
3. Connect primary wire connector [83B)],

4. Attach plug wires to coll towers {see Figure 7-37).

5. Lower fuel tank into position and install bolt.



CHARGING SYSTEM

GENERAL

The charging system consists of the alternator and regulator.
See pages 7-62 for charging system circuits.

Alternator

The alternator consists of two main components: the raotor
which is mounted on the engine sprocket shaft, and the sta-
tor, which is bolted to the engine crankcase.

Regulator

The regulator is a series regulator with shunt contral. The cir-
cuit combines the functions of rectifying and regulating.

TROUBLESHOOTING

MILLIAMP DRAW TEST

NOTE

Be sure accessories are not wired so they stay on at all times.
Check for this by connecting ammeter between negative bal-
tery terminal and batiery.

See Figure 7-18. Connect ammeter between negative battery
terminal and battery. With this arrangement, you will also pick
up any regulator drain. With ignition switch and all lights and
accessories turned to OFF, amperage reading should be 3
milliamperes maximurm. & higher reading indicates excessive
current draw.

3 milliamperes maximum

()

Preliminary Checks

When the charging system fails or does not charge at a satis-
factory rate, it is recommended that the following checks be
made:

Battery

Check for a weak or dead battery. See the BATTERY section.
Battery must be fully charged in order to perform any electri-
cal tests.

Wiring

Check for corroded or loose connections in the charging cir-
cuit,

Regulator Inspection

The regulator base must have a clean, tight connection for
proper grounding. Check by using an ochmmeter with one
lead on a known good ground, such as battery ground cable,
and the other on the regulator base.

The stator connector plug located on the right front downtube
must be clean and tight.

Regulator Bleed Test

Be sure regulator is connected to battery. See Figure 7-28.
Unplug two-pin stator connector. Use a trouble light and
touch one probe to a known good ground and the other to the
regulator pins, one at a time. I light glows, replace regulator.

Special Tools Torque Values AMP
il ,E. ,E.. - &
Armnmeter MNone " 7 —
Load tester =
Chmmeter 12v Battery
AC voltmeter Battery
negative
Ignition “Off" cable

Figure 7-41. Milliampere Draw Test

Any accessories must be considerad and checked for exces-
sive drain. |solate the source of the excessive current draw by
disconnecting regulator or accessories until current draw is
reduced.

This condition could drain battery completely if vehicle is
parked for a long time.

NOTE

A battery with surface discharge condition could cause a
static drain. Correct by cleaning battery case.
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CHARGING SYSTEM TROUBLESHOOTING

has been corrected.

Carrect as required.

5306

Replace regulator.

5307

NOTE

Whenewver a charging system component falls a test and s
replaced, the system must be re-tested to be sure problem

Isolate damaged
companent or wiring,

SYMPTOM:
BATTERY BECOMES DISCHARGED

/

Charge or replace as required, See

Test battery.

BATTERY section.

ol

See REGULATOR INSPECTION.

Inspect regulatar,

Pass

See REGULATOR BLEED TEST.

Test regulator.

Pass

i

5308

Isolate damaged wiring or
exXCessive accessaries,

5310

Perform

a2

: Inspect
IE'_ rotor.
r
Replace
I e | |Pas
5319
Replace
stator.
5314

Replace stator. <—|ﬂ|—

Damaged or <_-1_
slipping rotor, m

STATOR
CHECK.

AC
OUTPUT

TEST.

Perform MILLIAMP DRAW TEST (If applicable).

i

Perform TOTAL CURRENT DRAW TEST.
Record measurement.

Paszs

i

1 Fail |—

Perform CURRENT OUTPUT TEST.
Record measurement and compare with
TOTAL CURRENT DRAW TEST before
proceeding.

Perform VOLTAGE OUTPUT TEST.

Replace regulator.

5315

Pass Replace
regulator.
5316

Perform CURRENT QUTPUT
TEST.
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System tests good up to this point.

Suspect:

1. Accessories on for long periods when vehicle
is parked and not running.

2. Accessories on when vehicle is ridden very
slowly for long periods.

3. Battery self-discharge andf/or accessory draw
because vehicle was not operated for a long
period.
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Total Current Draw Test

See Figure 7-42. If battery runs down during use, the current
draw of the motorcycle components and accessories may
exceed output of the charging system. To check for this condi-
tion, place load tester induction pickup or current probe
pickup, over battery negative cable as shown below.

d000dx8x
]

o

LS
Q00

®
BATTERY

-

Figure 7-42. Check Current Draw (Ignition Switch On)

Disconnect the regulator from the stator at the connector on
the right front downtube (see Figure 7-28) and start the
motorcycle. Start engine and run at 2000 rpm.

With ignition and all continuously running lights and accesso-
rigs turned on (headlamp on high beam) read the total cur-
rent draw. Compare this reading to the reading obtained in
CURRENT AND VOLTAGE OUTPUT TEST. The current out-
put should exceed current draw by 3.5 amps, minimum. If not,
there may be too many accessories for the charging system
to handle.

Reconnect the regulator after the test.
NOTE

Rider's habits may reguire output test at lower RPM.
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Current and Voltage Output Test

1. Connect load tester negative and positive leads to bat-
tery terminals and place load tester induction pickup over
positive regulator cable as shown in Figure 7-21.

2. Run the engine at 2,000 R.PM. Increase the load as
required to obtain a constant 13.0 volts.

3. The current output should be 19-23 amps. Make note of
measurament,

B0005a8x

o [

To circuit
breaker
(DC output)

=
e}

[Ees]) 000

BATTERY To stator

Figure 7-43. Current and Voltage Output Test

Voltage Output Test

See Figure 7-43. After removing the load, read the load tester
voltage meter. Voltage to the battery must not be maore than
15 volts. If voltage is higher. regulator is not functioning prop-
erly or conneclions are loose or dirty.

Acaution

Do not leave any load switch turned on for more than 20
seconds or overheating and tester damage are possible.




Regulator
lead

Regulator
lead

9}
$ o

wr
Figure 7-44. Test for Grounded Stator Figure 7-45. Check for Stator Resistance

Stator Check

1. To check for a grounded stator, turn off ignition and dis-
connect the regulator from the stator at the connector on
the right front frame downtube (see Figure 7-28).

2. See Figure 7-44. Connect an chmmeter on the RX1
scale between crankcase and either stator socket. There
should be no continuity (= ohms) across either test point. Regulator
Any other reading indicates a grounded stator which
must be replaced.

3. See Figure 7-45. Check the resistance using an chmme-
ter set on the RX1 scale. Resistance across the stator
sockets or pins should be 0.2-0.4 ahms. If the resistance
is lower, the stator is damaged and must be replaced.

AC Output Check

1. See Figure 7-46. To test AC output, disconnect the regu-
lator and connect an AC wvoltmeter across both stator
sockets. Run the engine at 2000 R.EM. The AC output
should be 38-52 volts AC.

2. If the output is below specifications, charging problem Figure 7-46. Check Stator AC Voltage Output

could be a faulty rotor or stator. If output is good, charg-
ing problem might be faulty regulator/rectifier. Replace
as required.

3. Check the output again as described under CURRENT
AND VOLTAGE QUTPUT TEST.
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ALTERNATOR

REMOVAL AND DISASSEMBLY

AAWARNING

To avoid accidental start-up of vehicle and possible
personal injury, disconnect the battery cables (negative
cable first) before performing any of the following
procedures.

1. Remove primary cover. See PRIMARY CHAIN,
REMOVAL, PRIMARY COVER in Section B.

2. Remove clutch assembly, primary chain and engine
sprocket/rotor assembly as a unit. Refer to PRIMARY
DRIVE/CLUTCH, REMOVAL in Section 6. Remove/
disassemble rotor and/or stator, as required. Refer to the
following procedures.

Rotor (Figure 7-47)

1. Remove bolts which secure alternator rotor (1) to engine
sprocket (2).

1. Rotor 2.

Sprocket 3. Blocking

slbstator

Ah0718

1. Stator 6. Connector

2. Screw (4) 7. Cable strap (2)
3. Voltage regulator 8. Gearcase cover
4. Stator wiring 9. Grommet

5. Regulator wiring

Figure 7-47. Removing Rotor From Sprocket
2. Position blocking (3) under rotor (1). Press sprocket (2)
free of rotor,
NOTE

Resistance to sprockelrotor disassembly is due in part to the
magnelic force of the permanent rotor magnets.

Stator (Figure 7-48)

1. Disconnect stator wiring (4) from voltage regulator wiring
(5) at connector (6).

Remove cable straps (7).

3. Withdraw stator wiring (4) from opening between right
crankcase half and gearcase cover (8).

4. Using a T-27 TORX driver, remove and discard screws
(2) which secure stator (1) to left crankcase half.

Figure 7-48. Stator Assembly and Stator Cable Routing

McauTion

Stator TORX screws contain a thread locking compound.
Do not reuse existing screws. Always use new screws
with the proper thread locking compound. Loss of torque
on TORX fasteners could result in alternator damage.

5. Remove stator wiring grommet (9) from left crankcase
half.

6. Withdraw stator wiring (4) from grommet hole in left
crankcase half. Remove stator (1).
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CLEANING, INSPECTION AND
REPAIR

AcauTion

Do not strike or drop alternator rotor or damage to
magnet adhesive may occur. Magnet adhesive damage
can result in rotor failure.

1. Clean rotor with a petroleum-base solvent. Remaove all
foreign material from rotor magnets. Replace rotor if
rotor magnets are cracked or loose.

2. Clean stator by wiping with a clean cloth.
3. Examine stator leads for cracked or damaged insulation,
NOTE

The rotor and stator can be replaced individually if either is
damaged.

ASSEMBLY AND INSTALLATION

Depending on whether the rotor, the stator, or both the rotor
and stator were removed/disassembled, perform the applica-
ble procedures which follow:

1. See Figure 7-48. Feed stator wiring (4) with aftached
grommet (9) into open grommet hole in left crankcase
half.

2. Apply a light coating of clean engine oil or chaincase
lubricant to grommet (9). Install grommet into hole in left
crankcase half.

AcauTion

Stator TORX screws contain a thread locking compound.
Do not reuse existing screws. Always use new screws
with the proper thread locking compound. Loss of torgue
on TORX fasteners can result in alternator damage.

3. Position stator (1) on left crankcase half. Secure stator
using new Torx screws (2). Use a T-27 TORX driver to
tighten screws to 30-40 in-lbs (3.4-3.5 Nm) torque.

AcauTion

Make sure stator wiring is routed about 1-1/2 in. (38 mm)
forward of gearcase cover rear edge. If routed too far to
the rear of this position, wiring could contact the moving
secondary drive belt andfor sprocket, resulting in
damage to stator wiring and charging system.

4.  Houte stator wiring (4) across top of crankcase halves to
right side of engine. Route stator wiring downward
through opening between right crankcase half and
gearcase cover (8).
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NOTE

Termporarily aftach a thin flexible “feed” or mechanic’s wire to
the connector end of the stator wiring to assist in the routing
of the wiring.

5. Route stator wiring (4) forward and then upward along
inboard side of right frame downtube. Connect stator
wiring (4) to voltage regulator wiring (5) at connector (6).

6. Secure stator wiring (4), along with any other wires and
hoses routed in the same location, to right frame
downtube using cable straps (7).

7. See Figure 7-49. Position rotor (1) on sprocket (2). Align
holes in sprocket with holes in rotor. Apply a drop of
LOCTITE THREADLOCKER 242 (blug) to threads of
each mounting bolt. Insert mounting bolts through rotor
and start bolts into tapped holes in sprocket. Position a
section of pipe (3) with an inside diameter larger than the
sprocket mounting hub over center of rotor. Press rotor
onto sprocket. Tighten bolts to 90-110 in-lbs (10.2-12.4
MNm) torque.

1. Rotor 2

Sprocket 3. Pipe section

Figure 7-49. Pressing Rotor onto Sprocket

8. Install clutch assembly, primary chain and engine
sprocketirotor assembly as a unit. See PRIMARY
DRIVE/CLUTCH, INSTALLATION in Secticn &,

9. Install primary cover, left footrest assembly and gear shift
lever. See PRIMARY CHAIN, INSTALLATION, PRIMARY
COVER in Section 6.

10, Connect battery cables to battery (positive cable first),

11. Test charging system. See CHARGING SYSTEM,
ADJUSTMENT/TESTING in this section.



VOLTAGE REGULATOR

GENERAL

The wvoltage regulator is not repairable. The unit must be
replaced if it fails.

xhvol

1-Pin Deutsch
Connector

""-\-\_\_\_\_\_\_\_\_\-

Voltage

Figure 7-50. Voltage Regulator

REMOVAL (Figure 7-51)

To avoid accidental

AwARNING

vehicle start-up and possible

personal injury, disconnect the battery cables (negative
cable first) before proceeding.

AcauTtion

When disconnecting the alternator stator wiring, pull
apart the connector by firmly grasping both connector
halves. Do not pull on leads or damage to the wires and/
or terminals may result.

1.

Locate the voltage regulator (2) between the right and
left frame downtubes at the front of the vehicle.

Disconnect voltage regulator wiring to alternator stator
wiring at 2-pin connector (7).

Disconnect voltage regulator charging wire to 50 amp
main circuit breaker at 1-pin Deutsch connector (6).
Depress the external latch on the socket housing side
and use a rocking motion to separate the pin and socket
halves.

Cut upper cable strap (5) which secures voltage regula-
tor wiring to right side matorcyele frame downtube.

Remove bolts (3) and lockwashers {4) to free voltage
regulator from frame downtubes.

Discard voltage regulator.

INSTALLATION (Figure 7-51)

Install mew wvoltage regulator (2) between frame
downtubes using mounting bolts (3) and lockwashers
(4). Tighten locknuts or bolts to 36-60 in-lbs (4.1-6.8
M) torgue.

Connect voltage regulator charging wire to 50 amp main
circuit breaker at 1-pin Deutsch connector (6). Insert
socket housing into pin housing until it snaps in place.

Connect voltage regulator wiring to alternator stator wir-
ing at 2-pin connector {7).

Secure voltage regulator wiring to right side motoreycle
frame downtube using new cable strap (5).

Connect battery cables to battery (positive cable first).
Test charging system. See CHARGING SYSTEM,
ADJUSTMENT/TESTING.

#0307
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Frame downtube 6. 1-Pin Connector
Voltage regulator {Charging wire to
Bolt (2) Main Circuit Breaker)
Lockwasher (2) 7. 2-Pin Connector
(Internal tooth) (to Alternator stator)
Cable strap (2)

Figure 7-51. Voltage Regulator Mounting

7-69



BATTERY

GENERAL (Figure 7-52)

The battery {1) is located below the seat on the left side of
the vehicle. The battery stores electrical energy for the pur-
poses of starfing the motorcycle, operating accessories when
the engine is mot running and providing additional current
iabove that generated by the alternator) when required. The
battery will remain in good condition if the current draw is bal-
anced by the current input.

The ¥YTX20L-BS battery installed in 1998 XLH Sportster
motorcycles is a permanently sealed, maintenance-frea,
leadicalcium and sulfuric acid battery. Do not remove the cap
strip to add water, or when charging the bafttery.

o e

=, = 4

1. Battery 3.

Battery cover
2. Battery tray 4.

Battery strap

AwARNING

Batteries contain sulfuric acid which is highly corrosive
and can cause chemical burns. Avoid contact with skin,
eyes or clothing. Always wear approved eye protection
when working around batteries. Battery electrolyte is poi-
sonous. Keep children away from battery.

ANTIDOTE
External — Flush with water.

Internal - Drink large quantities of milk or water, fol-
lowed by Milk of Magnesia, vegetable oil or
beaten eggs. Call doctor immediately.

Figure 7-52. Battery assembly

ADANGER - EXPLOSIVE GASES
Cigarettes, flames, or sparks could cause battery I;:l
explode. Always shield eyes and face from battery.
not charge without proper instruction and training.
Securely connect cables to the proper terminals.

POISON - CAUSES SEVERE BURNS

Contains sulfuric acid. Avoid contact with skin, eyes,
and clothing. In event of accident, flush with water and
call a physician immediately.

KEEP OUT OF REACH OF CHILDREN
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Eyes — Flush with water, get immediate medical
attention.
s i |
P
Figure 7-53. Maintenance-free battery
ACTIVATION/TESTING

Maintenance-free  batteries are shipped pre-charged;
however a valtage check should be performed before putting
the battery into service.

Voltmeter Test

The voltmeter test provides a general indicator of battery
condition. Check the voltage of the battery to make sure it is
in a 100% charged condition. If the open circuit voltage (no
loads applied) reading is below 12.8 V, charge battery and
recheck voltage after battery has sat 1-2 hours. If battery
reads below 12.8 Volts, after 10 hours of charging using a
constant current charger (set at 1.8 amps), replace the
battery. Tapered-rate chargers or trickle chargers will require
langer charge times.



State of Charge Voltage
100% 13.0V
75% 128V
50% 125V
25% 122V
Load Test

The load test measures battery performance under full
current load and is the best indicator of battery condition.

#cauTion

Fully charge the battery before testing. If battery is not
fully charged, test readings will be incorrect.

Load battery to three times amp hour rating using the load
tester. See Figure 7-54. Connect tester leads to battery posts
and place induction pickup over negative (black) cable. The
Harley-Davidson 18 amp-hour battery should be loaded to
three times its amp-hour rating, or 54 amps for 15 seconds.
Violtage reading throughout the test should be 9.6V or more
at 70°F (21" C).

d0ExAx
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BATTERY

CLEANING AND INSPECTION

1. Battery top must be clean and dry. Dirt on the top of bat-
tery may cause the battery to self-discharge at a faster
than normal rate.

2. Inspect battery screws and cables for breakage, loose
connections and corrosion. Clean clamps. Coat termi-
nals with grease.

3. Inspect baltery for discoloration, raised top, or warped
case which may indicate battery has been overheated or
overcharged.

4. Inspect the battery case for cracks or leaks,

CHARGING BATTERY

AWARNING

Always unplug or turn battery charger OFF before con-
necting or disconnecting charger clamps from battery.
Connecting or disconnecting clamps with charger ON
could cause a spark and a possible battery explosion. A
battery explosion may rupture the battery case and spray
sulfuric acid resulting in personal injury.

MAcauTion

Never add water to the maintenance free battery, and
never remove the sealed caps on top of the battery. Never
allow a battery to stand in a discharged condition.

1. Remove battery from motorcycle and place battery on a
level surface.

AcauTion

Refer to the charging instructions on the top of the bat-
tery. Do not reverse the charger connections described
in the next step, or the charging system of the motorcy-
cle could be damaged.

2. Connect the red battery charger lead to the positive ter-
minal of the battery and the black charger lead to the
negative terminal. With a constant current charge,
charge for the recommended times shown below.
Tapered-rate chargers or trickle chargers will require
langer charge times.

Figure 7-54. Battery Load Test

Charge Period |
State of Charge Voltage i:f!:i'.l:“;:: E
1.8 amps)
100% 13.0V NONE
75% 128V 3-5 hours
50% 125V 4-7 hours
25% 122V 10 hours

3. If baftery gets hot, over 110°F (44°C) (warm to the
touch), discontinue charging and let battery cool down.
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3. Tighten starter post nut (positive battery cable) to 60-85

4.

in-lbs (7-10 Nm) torgue. Bias negative battery cable
toward center of vehicle (to compensate for opposite
torgue reaction) and tighten bolt on rear engine mount
bolt to 25-30 ft-lbs (34-41 Nm) torgque.

Install screws, flat washers and lockwashers to secure
rear brake line clamps to left rear fork and frame down-
tube. Tighten clamp screws to 15-21 in-lbs (1.7-2.4 Nm)
torque

1. Starter
2. Positive cable terminal
3. Positive lead (to main circuit breaker)

Figure 7-55. Positive Cable Starter Post Connection
(Right Side View)

Install battery onto battery tray. Install battery cables,
positive cable first. See BATTERY, INSTALLATION AND

CONMECTION in this section.
Install seat. See SEAT, INSTALLATION in Section 2.
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Ignition module
connector
Positive cable
MNegative cable
Rear brake line
Rear stoplight
switch

npppn =

Bolt'washer
Locknut

Battery tray
Battery pad

b o

Figure 7-57 Battery tray
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LAMPS

GENERAL

The headlamp is a replaceable bulb (element) type. When
bulb replacement is required, use only the specified "H4"
halogen bulb (Part No. 67637-81).

The high beam, oil pressure, neutral, and turn signal indicator
lamps do not have replaceable bulbs; the entire unit must be
replaced if faulty.

The speedometer has two illumination lamps; the tachometer
has one. See SPEEDOMETER AND TACHOMETER,
REMOVAL/ANSTALLATION in Section 2 for bulb replacement
instructions.

Domestic front directionalirunning lamps have double-fila-
ment bulbs. HDI front directional and all rear directional
lamps have single-filament bulbs.

The tail lamp uses a double-filament bulb.

ADJUSTMENT

Headlamp (Figure 7-58)

AAwarRNING

Do not modify ignition wiring to permit motorcycle
operation with headlamp off. Operation without
headlamp reduces your visibility to other motorists and
may lead to an accident.

Check headlamp beam for proper height and lateral align-
ment. Proceed as follows:

1. Verify correct front and rear tire inflation pressure.

2. Place motorcycle on level floor (or pavement) in an area
with minimum light.

3. Puoint front of motorcycle toward a screen or wall which is
25 ft {7.62 m) away from front tire contact patch on floor
(i.e. directly below front axle).

4,  Draw a horizontal line, on screen or wall, which is 35 in.
(889 mm) above floor.

5. Have a person, whose weight is roughly the same as
that of the principal rider, sit on motorcycle seat. Weight
of rider will compress vehicle suspension slightly.

6. Stand motorcycle upright with both tires resting on floor
and with front wheel held in straight alignment (directly
forward).

7. Turn ignition/ight switch to “IGNITION" position. Set
handlebar switch to high beam position.

8. Check light beam for proper height alignment. Main
beam of light {broad, flat pattern of light} should be
centered on horizontal line of screen or wall {i.e. equal
area of light above and below ling).

Check light beam for proper lateral alignment. Main
beam of light should be directed straight ahead (i.e.
equal area of light to right and left of center).

Adjust headlamp alignment, if necessary.

Remove snap plug (1) on top of headlamp bracket (2).
Loosen headlamp clamp nut {3).

Tilt headlamp up or down to properly aim it in relation to
the horizontal line and, at the same time, turn it right or
left to direct light beam straight ahead.

Tighten headlamp clamp nut to 10-20 ft-lbs (14-27 Nm)
torque after lamp is properly positioned. Install snap plug
in headlamp bracket.

Rider

25 ft. (7.62 m)

g e

1. Snap plug
2. Headlamp bracket
3. Headlamp clamp nut

Figure 7-58. Headlamp Alignment
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REMOVAL/INSTALLATION

Headlamp and Bulb (Element)

1. See Figure 7-59. Remove screw (1) and outer molding
ring (2). Pry headlamp assembly {4) from rubber
maunting.

2. See Figure 7-80. Firmly depress lock release tabs (3) on
left and right sides of locking connector {2). While holding
both lock release tabs down, carefully pull connector
from headlamp (1) terminals.

3. Remove rubber boot (4) from back of headlamp
assembly (1).

4. See Figure 7-61. Depress ends (3) of retaining clip (4) to
unhook them from slots in headlamp assembly (1).

dcauTion

Do not touch glass bulb portion of headlamp bulb with
bare hands. Oil from your skin deposited on the bulb will
create temperature variances in the glass during normal
lamp operation; this can cause the bulb to fracture. When
removing or installing any halogen bulb, touch only the
terminal side or metal base of the bulb. Keep glass bulb
clean and free of any foreign material.

5. Pivat wire retaining clip {4) away from bulb {2). Remove
bulb from headlamp assembly (1).

6. See Figure 7-37. Installation is the reverse order of
removal. When installing rubber boot {4), position vent/
drain holes (5) to the bottom. Be sure headlamp and
connector block terminals are clean to ensure a good
electrical contact.

7. After final assembly, align headlamp as described under
LAMPS, ADJUSTMENT, HEADLAMP in this section.

Screw

Maolding ring
Headlamp bracket
Headlamp assembly

it

1. Headlamp assembly
2. Locking connector
3. Lock release tab (2)
4. Rubber boot

5. Vent/drain hole

Figure 7-60. Headlamp Locking Wiring Harness
Connector

Retaining clip end {5.}
Retaining clip

S, Ty Ny S :
1. Headlamp assembly 3.
2. Bulb {element) 4.

Figure 7-59. Headlamp Assembly
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Figure 7-61. Replaceable Headlamp Bulb




Indicator Lamp socket

Replace indicator assemblies as follows:

1

Remove two bolts with lockwashers to remove headlamp
bracket (with attached headlamp assembly} from upper
stem bracket,

See Figure 7-62. On XL Custom remove top and bottom
pair of screws from the rear of the riser cover. See Figure
7-64 and 7-65. Remove front of riser cover to expose
electrical bracket. Slide electrical bracket off center
screws, Indicator lamp socket is on backside of bracket.

ANEGRTE

Top screws

Figure 7-62. XL Custom riser cover

10.

Locate the black 14-pin Multilock connector located
between the headlamp bracket and element housing.
Deprass the button and separate pin and socket halves.

Open the secondary lock from the socket side (plug end
of connector). See AMP MULTILOCK ELECTRICAL
CONMNECTORS in this section

Gently depress terminal latches inside socket housing
and back out all sockets through holes in rear wire seal,

Cut cable strap on wire bundle leading to Multilock
connector and remaove conduit.

Use a rocking maotion while pulling on indicator lamp to
remove indicator lamp from housing.

See Figure 7-63. Cut wire from bulb assembly
approximately 1-1/2 inches before the splices (this
leaves the splice as well as the other bulb connections
intact}. The neutral and oil lamps lead to a 3-wire splice
on 883 and Custom, 4-wire on 12005. The turn signal
and high beam lamps lead to the 4-wire splice.

Push on bulb socket to move bulb assembly out through
the front of indicator lamp housing. Discard.

Trim wires of replacement bulb assembly to proper
lengths. Install new Multilock socket terminal to lead of
replacement bulb assembly. The correct lead can be
identified by the colored tape. If necessary, see AMP
MULTILOCK ELECTRICAL CONMNECTORS,
CRIMPING INSTRUCTIONS in this section.

Single Instrument Plug **

@@

Bk. Bk.

Speedometer Only Secondary lock
open

14-Pin Black (Left Side)

1. Orange w White Tracer 6. Oi+)" 11. BK{-)*

2.  White w Green Tracer 7. 12. Black

3. BM({RT) 8. TNN) 13.

4. W (HB}" 9. GNY (OP)" 14,

5 ViLTy 10.

’c[Wl z ¢ pog 99;
oHey|  [(Had
H as

| n i

|
P | o1
Yo 11 7 12 13 14P
- |

[

Speedo

Bk.

— W8 P §
*Markings on Wires \ \
4-Wire
Splice
Socket No. 5 4 11 8

** BB oo

w0 1
P -
L —
o N o

Figure 7-63. Single Instrument Plug- Schematic and Wire Colors
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Right hand controls | Left hand controls
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Figure 7-64. XL Custom - Riser cover removed

Dual Instrument Plug **
Speedometer and Tachometer

14-Pin Black

s

Secondary
lock open
(Left Side)

ql_7 a @ n'ﬂ:’11_ﬂ 12 13 14
VLT 9. GNY (OP)* 13,
O (+)* 10, 14, BK/AY™™
Pink 1. BK (-)*
TM (M)*  12. Black

Tach

1. Orange w White Tracer 5.
2. White w/ Green Tracar 6.
f*"”"/lm‘_; 3. BN (RT)" 7
* Markings on Wires 4. W (HB)" 8.
Speedo
3-Wire
Splice
&
Blk.

Bik.

00 0

Socket No. 1 2 5

1200
12005

Figure 7-66. Dual Instrument Plug- Schematic and Wire Colors
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11.

12.

13.

14,

15.

16.

17.

18.

Socket end first, insert replacement bulb back into
housing.

Install butt connector to remaining wire (black, untaped)
of replacement bulb assembly. Complete butt splice to 1-
1/2 inch lead remaining from old bulb assembly. See
SEALED BUTT CONMECTORS in this section.

Slide conduit over butt splices and wire crimps. Install
new cable strap o secure conduit to wire bundle.

Fit rear wire seal into back of socket housing, if removed.
Grasp sockets approximately 1 inch (25.4 mm) behind
contact barrel. Push sockets into their respective
chambers. For correct wire color locations, see Figure 7-
63 (no tachometer) or Figure 7-66 (tachometer). Feed
each socket into chamber until it "clicks” in place. Verify
that socket will not back out of chamber; a slight tug on
the wire will confirm that it is locked in place.

Push on secondary lock of socket housing and press
down until it snaps in place.

Align the tabs on the socket housing with the grooves on
the pin housing. Push the connector halves together until
the latch “clicks”.

Pasition Multilock connector beneath bracket at back of
headlamp assembly (inside riser cover on XL 1200C).

Align holes in headlamp bracket with holes in upper stem
bracket. Install two bolts with lockwashers. Tighten bolts
to 10-16 ft-lbs (14-22 Nm) torque. On XL 1200C, install
riser covers.

Left turn 5. Right turn

High beam 6. Trim cover

Neutral 7. Instrument bracket
OQil pressure

Figure 7-67. Indicator Lamp Assembly
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REAR BRAKE SWITCH

The rear stoplight switch is threaded into a tee in the rear
brake line. A protective rubber boot keeps out dust and dirt,

The stoplight switch is an open type switch which closas with
hydraulic pressure. The individual parts of the switch are not
serviceable, so the unit must be replaced if it fails,

1. Pull terminal sockets from spade connections at bottom
of stoplight switch.

2. Stretch rubber boot (1) to remove from switch body.
Unthread switch from tee nut (2) on rear brake line (3).

3. Thread new stoplight swilch to tee nut (2) on brake line
(3). Tighten switch assembly to 7-10 ft-lbs (9-14 Nm)
torgue.

4. Install baot {1) on stoplight switch.
Install terminal sockets on swilch spade connections.

Refill master cylinder and bleed brakes, See BLEEDING
HYDRALLIC SYSTEM. Test operation of rear brake.

7. Tesl operation of brake lamp with the rear brake applied
and the ignition/light switch turned ON.
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1. Rubber boot 3.
2. Tee nut

Brake line

Figure 7-68. Rear Stoplight Switch (Left Side View)




HANDLEBAR SWITCHES

GENERAL

The switches are of rugged construction and feature a
superior seal to protect electrical contacts and components
from dirt and moisture in harsh environments.

The left handlebar switches include the headlamp HI - LO
switch, horn and left turn signal switch. The right handlebar
switches include the engine start and RUN - OFF switch and
right turn signal switch. The individual switches are non-
repairable and must be replaced if they malfunction.

NOTE

To replace or repair individual switches in either the right or
left handlebar switch assemblies, see SWITCH REPAIR/
REPLACEMENT following the REMOVALANSTALLATION
procedures.

The following removal and installation steps apply when
replacing the entire switch assembly, switch housing, or han-
diebars.

REMOVAL

Right Handlebar Controls

AcauTion

Do not remove the switch housing assembly without first
placing a 5/32 inch cardboard insert between the brake
lever and lever bracket. Removing the assembly without
the insert in place may result in damage to the rubber
boot and plunger of the front stoplight switch.

1. See Figure 7-69. Place the cardboard insert between the
brake lever and lever bracket.

2252

5/32 inch
cardboard
insert

h,

Figure 7-69. Install Cardboard Insert

2. Using a T27 TORX drive head, remove the two screws
with flat washers securing the handlebar clamp to the
master cylinder housing. Remove the brake lever/master
cylinder assembly and clamp from the handlebar,

3. Using a T25 TORX drive head, remove the upper and
lower switch housing screws.

4. Hemove the friction shoe fram the end of the tension
adjuster screw.

NOTE

The friction screw /s a loose fit and may fall out or become
dislodged if the lower switch housing is turned upside down or
shaken.

5. Remove the brass ferrules from the notches on the
inboard side of the throttle contral grip. Remove the fer-
rules from the cable end fittings.

6. FRemove the throttle control grip from the end of the han-
dlebar.

7. Pull the crimped inserts at the end of the throttle and idle
control cable housings from the lower switch housing.
For best results, use a rocking motion while pulling.
Place a drop of light cil on the retaining rings, if neces-
sary. Remove the cables from the switch housing.

Left Handlebar Controls

1. Using a T27 TORX drive head, remove the two screws
with flat washers securing the handlebar clamp to the
clutch lever bracket. Remove the clutch hand lever
assembly and clamp from the handlebar,

2. Using a T25 TORX drive head, remove the upper and
lower switch housing screws.

3. Remove the grip sleeve from the end of the handlebar if
damaged.

INSTALLATION

Right Handlebar Controls

1. With the concave side facing upward, install the friction
shoe so that the pin hole is over the point of the adjuster
SCTEW.

NOTE

The friction screw is a loose fit and may fall out or become
disiodged if the lower switch housing is furned upside down or
shaken.

2. Push the throttle and idle control cables into the lower
switch housing until they snap in place. Proceed as fol-
lows:

Mote the different diameter inserts crimped into the end
of the throttle and idle cable housings. See Figure 7-70.

Fush the larger diameter insert (silver calored, 5116 inch:
7.9 mm) of the throttle cable housing into the larger hole
in front of the tension adjuster screw,

Fush the smaller diameter insert (gold colored,1/4 inch:
6.3 mm) of the idle cable housing into the smaller hole at
the rear of the tension adjuster screw.
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Lower
switch
housing

Idle cable
insert 1/4” Dia.

——

Throttle cable
% insert 516" Dia.

Figure 7-70. Install Throttle/ldle Control Cables
in Lower Switch Housing

NOTE

To aid assembly, place a drop of light oil on the retaining rings
of the crimped inseris. Always replace the retaining rings if
damaged or distorted.

3. See Figure 7-71. Route the cable to the upper switch
housing as shown,

Upper switch
housing cable

fittings

Figure 7-71. Route Cable to Upper Switch Housing

4. Slide the throttle contral grip over the end of the right
handlebar until it bottoms against the closed end. Rotate
the grip so that the ferrule notches are at the top. To pre-
vent binding, pull the grip back about 1/8 inch (3.2 mm).

5 See Figure 7-72. Position the lower switch housing
beneath the throttle control grip. Install the brass ferrules
onto the cable so that the end fittings seat in the ferrule
recess. Seat the ferrules in their respective notches on
the throttle cantrol grip. Verify that the cables are cap-
tured in the grooves molded into the grip.

6. Position the upper switch housing over the handlebar
and lower switch housing.

7. Verify that the wire harness conduit runs in the depres-
sion at the bottorn of the handlebar. Be sure that the
upper switch housing harness will not be pinched under
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Throttle 3
grip e .

Idle cable

8.

Figure 7-72. Install Throttle/ldle Control Cables
on Throttle Control Grip

the handlebar when the switch housing screws are tight-
ened.

Start the upper and lower switch housing screws, but do
not tighten.



AcauTion

See Figure 7-73. Do not remove the 5/32 inch cardboard
insert wedged between the brake lever and lever bracket.
Removal will result in damage to the rubber boot and
plunger of the front stoplight switch during installation of
the master cylinder assembly.

HM2E5%2%

cardboard
insert

{ |
M

Figure 7-73. Leave Cardboard Insert in Place

8. See Figure 7-74. Position the brake levar/master cylinder
assembly inboard of the switch housing assembly,
engaging the tab on the lower switch housing in the
groove at the top of the brake lever brackel.

o Brake
lever
bracket

Switch
housing
assembly

Figure 7-74. Fit Brake Lever/Master Cylinder to
Right Handlebar Switch Housings

10. Align the holes in the handlebar clamp with those in the
master cylinder housing and start the two screws (with
flat washers). Position for rider comfort. Beginning with
the top screw, tighten the screws to 60-80 in-lbs (6.8-9.0
Mm} using a T27 TORX drive head.

11. Using a T25 TORX drive head, tighten the lower and
upper switch housing screws to 35-45 in-lbs (3.4-4.5
Mrm).

NOTE

Always Wghten the lower swilch housing screw first so that
any gap between the upper and lower housings is at the front
of the switch.

12. Remove the cardboard insert between the brake lever
and lever bracket.

13. Test the switches for proper operation,

14. If necessary, secure wire harness conduit to handlebar
using new cable strap. Position cable strap approxi-
mately 4-5 inches from handlebar clamp. Cut any excess
cable strap material.

Left Handlebar Controls

1. If the grip sleeve was removed, thoroughly clean handle-
bar to remove all adhesive residue.

a.Using a piece of emery cloth, rough grip end of left
side of handlebar.

NOTE

Before applying adhesive in the next step, clean the left side
of handlebar with acetone.

b.Apply LOCTITE PRISM PRIMER (770) to inside of
handgrip. Remowve any excess PRISM FRIMER. Wait two
minutes for PRISM PRIMER to set before beginning the
next step.

c.Apply LOCTITE PRISM SUPERBOMNDER (411) to
inside of handgrip. Place new handgrip on left buckhorn
handlebar.

NOTE
SUPERBONDER will set in four minutes and be fully cured in
24 hours.
Roll grip to evenly distribute adhesive on inside surfaces,

Install grip on handlebar with a twisting mation,

2.  See Figure 7-75. Install upper and lower switch housings
on handlebar. Be sure that ribs on outboard side of
switch housings fit in grooves molded into grip.

w

5261 ;

Figure 7-75. Install Left Handlebar Switch Housings
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AcauTion

See Figure 7-73. Do not remove the 5/32 inch cardboard
insert wedged between the brake lever and lever bracket.
Removal will result in damage to the rubber boot and
plunger of the front stoplight switch during installation of
the master cylinder assembily.

11225x2x

Groove

532 inch
cardboard
insert

LS

Figure 7-73. Leave Cardboard Insert in Place

8. See Figure 7-74. Position the brake lever/master cylinder
assembly inboard of the switch housing assembly,
engaging the tab on the lower switch housing in the
groove at the top of the brake lever bracket.

= Brake
lever

Switch
housing
assembly bracket

g |

Figure 7-74. Fit Brake Lever/Master Cylinder to
Right Handlebar Switch Housings

10. Align the holes in the handlebar clamp with those in the
master cylinder housing and start the two screws (with
flat washers). Position for rider comfort. Beginning with
the top screw, tighten the screws to 60-80 in-lbs (5.8-9.0
Mm} using a T27 TORX drive head.

11. Using a T25 TORX drive head, tighten the lower and
upper switch housing screws to 35-45 in-lbs (3.4-4.5
MNrm).

NOTE

Always tighten the lower switch housing screw first so that
any gap between the upper and lower housings is at the front
of the switch,

12. Remove the cardboard insert between the brake lever
and lever brackel.

13. Test the switches for proper operation.

14. If necessary, secure wire harness conduit to handlebar
using new cable strap. Position cable strap approxi-
mately 4-5 inches from handlebar clamp. Cut any excess
cable strap material.

Left Handlebar Controls

1. If the grip sleeve was removed, thoroughly clean handle-
bar to remove all adhesive residue,

a.Using a piece of emery cloth, rough grip end of left
side of handlebar.

NOTE

Before applying adhesive in the next step, clean the left side
of handlebhar with acetone.

b.Apply LOCTITE PRISM PRIMER (770) to inside of
handgrip. Remove any excess PRISM PRIMER. Wait two
minutes for PRISM PRIMER to set before beginning the
naxt step.

c.Apply LOCTITE PRISM SUPERBOMNDER (411} to
inside of handgrip. Place new handgrip on left buckhorn
handlebar.

NOTE
SUFERBONDER will set in four minutes and be fully cured in
24 hours,
Roll grip to evenly distribute adhesive on inside surtaces.
Install grip on handlebar with a twisting motion,

2. See Figure 7-75. Install upper and lower switch housings
on handlebar. Be sure that ribs on outboard side of
switch housings fit in grooves molded into grip.

Figure 7-75. Install Left Handlebar Switch Housings
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3. Verify that the wire harness conduit runs in the groove at
the bottom of the handlebar. Be sure that the upper
switch housing harness will not be pinched under the
handlebar when the switch housing screws are tight-
ened.

4. Start the upper and lower switch housing screws, but do
not Tighten.

5. See Figure 7-76. Position the clutch hand lever assembly
inboard of the switch housing assembly, engaging the
tab on the lower switch housing in the groove at the bot-
tom of the clutch lever bracket.

Clutch lever
bracket

Figure 7-76. Fit Clutch Lever Bracket to
Left Handlebar Switch Housings

6. Align the holes in the handlebar clamp with those in the
clutch lever bracket and start the two screws (with flat
washers). Position for rider comfort. Beginning with the
top screw, tighten the screws to 60-80 in-lbs (6.8-9.0
Nm} using a T27 TORX drive head.

7. Using a T25 TORX drive head, tighten the lower and
upper swifch housing screws to 35-45 in-lbs (3.4-4.5
Nm).

NOTE

Always tighten the lower swilch housing screw first so that
any gap between the upper and lower housings is at the front
of the swifch.

8. Test the switches for proper operation.

9. If necessary, secure wire harness conduit to handlebar
using new cable strap. Position cable strap approxi-
mately 4-5 inches from handlebar clamp. Cut any excess
cable strap material.

7-84

SWITCH REPAIR/REPLACEMENT

Right Handlebar Switches—-Disassembly

AcauTion

See Figure 7-76. Do not remove the switch housing
assembly without first placing a 5/32 inch cardboard
insert between the brake lever and lever bracket. Remov-
ing the assembly without the insert in place may result in
damage to the rubber boot and plunger of the front stop-
light switch.

1. Place the cardboard insert between the brake lever and
lever bracket.

2. Using a T25 TORX drive head, remove the upper and
lower switch housing screws.

3. If replacing lower housing switches, perform steps 4
through 7 before continuing to repair section. If replacing
upper housing switches, proceed directly to repair sec-
tion,

4. Using a T27 TORX drive head, loosen the upper screw
securing the handlebar clamp to the master cylinder
housing. Remove the lower clamp screw with flat
washer.

5. Remove the brass ferrules from the notches on the
inboard side of the throttle contral grip. Remove the fer-
rules from the cable end fittings.

6. Remove the friction shoe from the end of the tension
adjuster screw.

NOTE

The friction shoe is a loose fit and may fall out or become dis-
lodged if the lower switch housing is turned upside down or
shaken.

7. Remove the throttle control grip from the end of the han-
dlebar.

Right Handlebar Upper Switch Housing
Repair

NOTE

Replace the engine stop and engine siart switches as a sin-
gle assembly even if only one switch is defermined fo be
fauity.

1. See Figure 7-77. From inside the switch housing, remove
the Phillips screw with lockwasher 1o release the bracket.
Remove the bracket and switch assembly from the hous-
ing.
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Figure 7-77. Upper Right Handlebar Switch Housing
(Without Splices)

Move cable conduit from beneath wing of bracket. Cut
wires 1/4 inch from old switchas. Discard old switch and
bracket assembly.

Slide conduit forward over cut ends of switch wires and
cut off 1/2 inch of conduit material. Push conduit back o
access switch wires.

Separate new engine stop switch and engine start
switch wires into two bundles.

NOTE

Repiacement stop switch and starl swilch wires are cut o
length (2-1/2 inches and 2 inches, respectively) and parfially
siripped.

5.

See the last part of switch repairreplacement, GEN-
ERAL BREPAIR PROCEDURES for information on repair
practices.

Loop switch wires so that spliced lengths are positioned
as shown in Figure 7-78. Route wires downstream of
splices beneath wing on engine stop switch side of
bracket as seen in Figure 7-76.

10,

11.

Figure 7-78. Upper Right Handlebar Switch Housing
(With Splices)

Install a new 7 inch cable strap beneath wing on engine
start switch side of bracket and capture wire splices.

Place switch assembly into upper housing aligning hole
in bracket with threaded hole in boss. Be sure that
bracket is fully seated. The step at the edge of the boss
captures the bottom edge of the bracket, while tabs on
each side of the bracket fit in slots cast into the housing.

Install Phillips screw {with lockwasher) to secure bracket
inside housing. Verify that wing on engine stop switch
side of bracket captures edge of conduit as shown in Fig-
ure 7-77.

Securely tighten cable strap to draw splices to bracket.
Remove any excess cable strap material.

See RIGHT HANDLEBAR SWITCHES-ASSEMBLY.

Right Handlebar Lower Switch Housing
Repair

1.

From inside the switch housing, carefully cut cable strap
to free conduit from the turn signal switch bracket.

Remove the Phillips screw with lockwasher fo release
the turn signal switch bracket. Remove the brackel and
switch assembly from the housing.

TURN-RIGHT SIGNAL SWITCH

1.

Cut wire 1-1/2 inches from old switch. Discard old switch
assembly.

NOTE

Replacement turn-right signal switch wires are cut to length

(1-

1/2 inches) and partially stripped.
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2. See the last part of switch repairreplacemant, GEN-
ERAL REPAIR PROCEDURES for information on repair
practices.

3. See RIGHT HANDLEBAR SWITCHES-ASSEMBLY.
FRONT STOPLIGHT SWITCH

1. Carefully remove the wedge between the switch and
switch housing, if present. To remaove the switch from the
housing, depress the plunger and slowly rotate switch
upward while rocking slightly.

2. Cut wires 1 inch from old switch. Discard old switch.
NOTE

Aeplacement stoplight switch wires are cul lo fength (2-1/2
inches) and partially stripped.

3. See the last part of switch repair/replacement, GEN-
ERAL REPAIR PROCEDURES for information on repair
practices.

4. Carefully depress plunger against inside wall of switch
housing. With thumb over plunger bore, mowve switch into
the installed positicn in the switch housing cavity. When
plunger is positioned against thumb, slowly rotate switch
downward while rocking slightly. Release the plunger
only after switch is properly positioned in the cavity.

5. Verify that the plunger is square in the bore and that the
boot is not compressed, collapsed, or torn. If necessary,
gently work the plunger in and out until boot is fully
extended.

6. See Figure 7-79. Push down on switch so that it bottoms
against housing and wires run in groove at base of cav-
ity. With the concave side facing outward, insert wedge
between switch and outboard side of switch hausing.

7. Push wedge down until it also bottoms against housing.

Vierify that the plunger is still square in the bore and then
place a drop of RTV Silicone Sealant on upper corner of

wedge.

B. See RIGHT HANDLEBAR SWITCHES-ASSEMELY.

Right Handlebar Switches—Assembly

1. See Figure 7-80. Insert tapered end of new 7 inch cable
strap into round hole in turn signal switch bracket and
then feed back through using the adjacent hole. Aeserve
the oblong hole for the bracket screw.

F1 25y

/" Right turn
signal swite

F280x2x

Cavity

11

Lower
switch
housing

Wedge

Stoplight
switch

Switch wires//‘/\<h\

Figure 7-79. Install Stoplight Switch
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Figure 7-80. Insert Cable Strap in Switch Bracket

NOTE

Be sure that all splices are positioned above the turn signal
switch bracket.

2. Place the turn signal switch assembly into the housing,
aligning the oblong hale in the bracket with the threaded
hale in the boss. Be sure that the bracket is fully seated.
Tabs on each side of bracket are capiured in slots cast
into switch housing.

3.  Start Phillips screw {with lockwasher) to secure bracket
inside housing.

dcauTion

If routed incorrectly, wires may be pinched by casting or
handlebar resulting in switch failure.

4. Loop switch wires so that spliced lengths are positioned
as shown.

5. Capturing conduit about 1/4 inch from end, securely
tighten cable strap to draw conduit to bracket. Remove
any excess cable strap material.



6. Install second 7 inch cable strap capturing conduit and
wire splices. Securely tighten cable strap to draw splices
to conduit. Remove any excess cable strap material,

7. Tighten Phillips screw to secure bracket inside housing.

8. Houte wire bundie to upper switch housing by gently
pressing conduit into channel next to angular arm of
bracket. Secure bundle to arm using third cable strap.
Cut any excess cable strap material. If necessary, band
angular arm of bracket downward to firmly secure front
stoplight switch in position.

9. If lower housing switches were replaced, proceed to step
10. If upper housing switches were replaced, proceed to
step 17.

10. With the concave side facing upward, install the friction
shoe so that the pin hole is over the point of the adjuster
SCTEW.

NOTE

The friction shoe is a loose fit and may fall out or become dis-
lodged if the lower switch housing is turned upside down or
shaken.

11. Slide the throttle contral grip over the end of the right
handlebar until it bottoms against the closed end. Rotate
the grip so that the ferrule notches are at the top. To pra-
vent binding, pull the grip back about 1/8 inch.

12. Position the lower switch housing beneath the throtile
contral grip. Install the brass ferrules onto the cables so
that the end fittings seat in the ferrule recess. Seat the
ferrules in their respective notches on the throttle contral
grip. Verify that the cables are captured in the grooves
maolded into the grip.

13. Position the upper switch housing over the handlebar
and lower switch housing. Verify that the wire harness
conduit runs in the depression at the bottom of the han-
dlebar.

14, Start the upper and lower switch housing screws, but do
not tighten.

15. Position the brake lever'master cylinder assembly
inboard of the switch housing assembly engaging the tab
an the lower switch housing in the groove at the top of
the brake lever bracket.

16. Align the hales in the handlebar clamp with those in the
master cylinder housing and start the lower screw [with
flat washer). Position for rider comfort. Beginning with
the top screw, tighten the screws to 60-80 in-lbs (5.8-8.0
M) using a T27 TORX drive head.

17. Using a T25 TORX drive head, tighten the lower and
upper switch housing screws to 35-45 in-lbs (3.4-4.5
M),

NOTE

Always Wghten the lower switch housing screw first so that
any gap between the upper and lower housings is at the front
of the switch,

18. Remove the cardboard insert between the brake lever
and lever bracket.

19. Test the switches for proper operation.

Left Handlebar Switches-Disassembly

1. Using a T25 TORX drive head, remove the upper and
lower switch housing screws.

2. If replacing lower housing switches, perform step 3
before continuing to repair section. If replacing upper
housing switches, procesd directly to repair section.

3. Using a T27 TORX drive head, loosen the upper screw
securing the handlebar clamp to the clutch lever bracket.
Remaove the lawer clamp screw with flat washer.

7-87



Left Handlebar Upper Switch Housing
Repair

NOTE

Replace the horn switch and high/low beam switch as a sin-
gla assembly even if only one swifch is determined to be
fauwlty:

1. See Figure 7-81. From inside the switch housing, remove
the Phillips screw and lockwasher to release the bracket.
Remove the bracket and switch assembly from the hous-

ing.

HET0xEx

Screw

Figure 7-81. Upper Left Handlebar Switch Housing
(Without Splices)

2. Move cable conduit from beneath wing of bracket. Cut
wires 1/4 inch from old switches. Discard old switch and
bracket assembly.

3. Slide conduit forward over cul ends of switch wires and
cut off 1/2 inch of conduit material. Push conduit back to
access switch wires.

4. Separate new horn switch and high/low beam switch
wires into two bundles.

NOTE

Replacement highdow beam switch wires and horn switch
wires are cut fo length (2-1/2 inches and 2 inches, respec-
tively) and parfially stripped.

5. See the last part of switch repairreplacement, GEN-
ERAL REPAIR PROCEDURES for information on repair
practices.

6. Loop switch wires so that spliced lengths are positioned
as shown in Figure 7-82. Route wires downstream of
splices beneath wing on high/low bgam switch side of
bracket as seen in Figure 7-81.
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Figure 7-82. Upper Left Handlebar Switch Housing
{With Splices)

7. Install a new 7 inch cable strap beneath wing on horn
switch side of bracket and capture wire splices,

8. Place switch assembly into upper housing aligning hole
in bracket with threaded hole in boss. Be sure that
bracket is fully seated. The step at the edge of the boss
captures the bottom edge of the bracket, while tabs on
each side of the bracket fit in slofs cast into the housing.

9. Install Phillips screw (with lockwasher) to secure bracket
inside housing. Verify that wing on high/low beam switch
side of bracket captures edge of conduit as shown in Fig-
ure 7-81.

10. Securely tighten cable strap to draw splices to bracket,
Femove any excess cable strap material.

11. See LEFT HANDLEBAR SWITCHES-ASSEMBLY,

Left Handlebar Lower Switch Housing
Repair
1. From inside the switch housing, carefully cut cable strap

to free conduit from the turn signal switch bracket.

2. Remove the Phillips screw with lockwasher to release
the turn signal switch bracket. Remove the bracket and
switch assembly from the housing.

3. Cut wires 1-1/2 inches from old switch (Turn-L(eft) Signal
Switch). Discard switch assembly.

4. See the last part of switch repairreplacement, GEN-
ERAL REPAIR PROCEDURES far information on repair
practices.

5. 5See LEFT HANDLEBAR SWITCHES-ASSEMBLY.



Left Handlebar Switches—Assembly

1. See Figure 7-83. Insert tapered end of new 7 inch cable
strap into round hole in turn signal switch bracket and
then feed back through using the adjacent hole. Reserve
the oblong hole for the bracket scraw.

F126hx2y
7-inch cable strap

Bracket

| Left turn
 signal switch

\

Figure 7-83. Insert Cable Strap in Switch Bracket

NOTE

Be sure that all splices are positioned above the iurn signal
switch bracket.

2. Place the turn signal switch assembly into the housing,
aligning the oblong hole in the bracket with the threaded
haole in the boss. Be sure that the bracket is fully seated.
Tabs on each side of bracket are captured in slots cast
inte switch housing.

3. Start Phillips screw (with lockwasher) to secure bracket
inside housing.

4. See Figure 7-61. Loop switch wires so that spliced
lengths are positioned as shown.

5. Capturing conduit about 1/4 inch from end, securely
tighten cable strap to draw conduit to bracket, Remove
any excess cable strap material.

6. Tighten Phillips screw to secure bracket inside housing.

7. Route wire bundle to upper switch housing below and
then forward of the main wire harness, positioning con-
duit in channel next to angular arm of bracket. Secure
bundle to arm using new cable strap. Cut any excess
cable strap material.

8. If lower housing switches were replaced, proceed to step
9. If upper housing switches were replaced, proceed to
step 13.

9. Install upper and lower switch housing on handiebar. B

sure that ribs on outboard side of switch housings fit in
grooves molded into grip. Verify that the wire harness
conduit runs in the depression at the boltom of the han-
diebar.

10. Start the upper and lower switch housing screws, but do
not tighten.

11. Position the clutch hand lever assembly inboard of the
switch housing assembly, engaging the tab on the lower
switch housing in the groove at the bottom of the clutch
lever bracket.

12. Align the holes in the handlebar clamp with those in the
clutch lever bracket and start the lower screw {with flat
washer). Position for rider comfort. Beginning with the
top screw, tighten the screws to 60-80 in-lbs (6.8-9.0
MNm) using a T27 TORX drive head.

13. Using a T27 TORX drive head, tighten the lower and
upper switch housing screws to 35-45 in-lbs (3.4-45
Mm).

NOTE
Always tighten the lower switch housing screw first so that

any gap between the upper and lower housings is al the front
of the switch.

14. Test the switches for proper operation.
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General Repair Procedures

g I

To better access wires and avoid damaging conduit with
radiant heating device, push conduit back and secure
with extra 7 inch cable strap in kit.

Strip 1/2 inch of insulation off switch wires. Twist stripped
ends of swilch wires until all strands are tightly coiled.

Cut dual wall heat-shrink tubing (supplied in kit) into one-
inch segments. Slide tubing over each wire of naw switch
assembly.

Splice existing and new switch wires, matching wire col-
ors. Solder the spliced connections. For best results, do
one wire at a time.

Center the heat-shrink tubing over the soldered splices.

AwarninG

Use caution when operating the UltraTorch UT-100, or
any other radiant heating device. Read the manufac-
turer’s instructions carefully before use. Improper han-
dling can result in personal injury. Always keep hands
away from tool tip area and heat shrink attachment.
Avoid directing the heat towards any fuel system compo-
nent. Extreme heat can cause fuel ignition or explosion.
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Using the UltraTorch UT-100 Robinair Heat Gun with
heatshrink attachment, or other suitable radiant heating
device, uniformly heat the heat-shrink tubing to insulate
and seal the soldered connections. Apply heat just until
the meltable sealant exudes out bath ends of tubing and
it assumes a smooth cylindrical appearance,

AcauTtion

Electrically connected solder outside the tubing may
cause a short to ground.

Inspect the melted sealant for solder beads. Excess sal-
der or heat may force some solder out with the malted
sealant. Use a small needle nose pliers to remove any
solder found. Briefly heat the connection to reseal the
tubing if solder beads were removed. Use less solder or
reduce heating time or intensity when doing subsequent
splices.



HORN

GENERAL TROUBLESHOOTING

XLH-883 See Figure 7-84 1

Removal

1. Turn wheel to the right to access horn area. The horn is
located between the front downtubes.

2.
2. Remove terminal clips from horn spade connections.
3. Remove the two screws (2) threaded into well nuts (10}
on horn bracket.
Installation
1. Thread two screws (2) into well nuts (10) and torque to 6-
9inflbs (.7-1 Nm).
2. Install harness terminal ¢lips on horn spade connections.
Attach the yellow wire with black tracer to rear terminal,
black wire to front terminal. 5.
XLH 1200/S See Figure 7-84
6.

Removal

1. Locate the horn on the left side of the vehicle.
2. Remove terminal clips from horn spade connections.

3. Remove acorn nut (9) and lockwasher (5) to free horn
assembly from rubber mount stud (22).

4, Remove wire conduit from clamp (18) at back of horn
bracket {19).

5. Remove locknut (7) from circular recess at back of horn
bracket. Remove horn (17) from chrome horn cover (14),
Remove internal tooth lockwasher (5) from horn stud.

Installation

1. Install internal tooth leckwasher (6) on horn stud.

2. Slide horn (17} into chrome cover (14) pushing stud at
back of horn assembly through hole in horn bracket (19).
Apply two drops of LOCTITE THREADLOCKER 222
{purple) to threads of locknut (7). Install locknut on horn
stud and tighten to110 in/lbs (7-14 Nm) torgue.

3. Install harness terminal clips an horn spade connections.
Attach the yellow wire with black tracer to front terminal,
black wire to rear terminal. Push wire conduit into clip at
back of horn bracket,

4. Install horn on rubber mount stud {20) of frame mounting
bracket. Install lock washer (5) and acorn nut (9) on
rubber mount stud. Tighten acorn nut to 5-15 it-lbs (7-20
Nm} torgue.
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If the horn does not sound or fails to function
satisfactorily, check for the following conditions.

® Discharged battery

® Loose, frayed or damaged wiring leading to horn
terminal

If battery has a satisfactory charge and wiring appears to

be in good condition, check for the following:

® Poor ground to frame through mounting hardware or
ground wire (see Steps 3-6 below)

® [noperative horn switch (see Steps 3-6 below)

Remove terminal clips from horn spade connections,

Connect a volimeter as follows:
® Positive (+) lead to wire terminal

@ MNegative (—) lead to ground

Turn ignition switch ON. Depress horn switch. If battery
voltage is present, horn or horn grounding is faulty. If
battery wvoltage is not present, either horn switch or
wiring to horn is faulty,

If the horn is faulty, then it must be replaced as an
assembly. The harn is not repairable. |f the horn switch is
faulty, replace the switch according to the procedures
outlined in Section 2, HANDLEBAR SWITCHES,
REMOVAL AND INSTALLATION.
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Figure 7-84. Horn assemblies
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NEUTRAL INDICATOR SWITCH

GENERAL (Figure 7-85)

The neutral indicator switch (1) is threaded into the transmis-
sion portion of the right crankcase half (2); it is immediately
forward of the main drive gear shaft (3). The sprocket cover
must be removed fo test the switch. If switch requires
replacement, secondary drive belt and transmission sprocket
must also be removed: there is not enough clearance to allow
the removal of the switch without first removing the transmis-
sion sprocket,

A pin on the shifter drum contacts the neutral indicator switch
plunger, completing the neutral indicator circuit. The switch is
not repairable; if it malfunctions, it must be replaced.

5 /5
fier ';‘{ 1
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B

Neutral indicator switch
2. Right crankcase half

3. Main drive gear shaft

4. Transmission sprocket

5. Transmission sprocket nut (LH threads)
6. Lockplate

7. Socket head screw (2)

Figure 7-85. Neutral Indicator Switch
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TESTING (Figure 7-85)

1. Remove sprocket cover; see REAR BRAKE LINKAGE
AMND SPROCKET COVER, REMOVAL in Saction 2.

2. Disconnect wire lead from neutral indicator switch (1).

3. With ignition switch OMN, touch the neutral indicatar wire
lead to a suitable ground.

® i indicator lamp lights, then problem is at indicator
switch. Replace switch.

® |f indicator lamp does not light, then problem is
elsewhere in circuit (i.e. indicator lamp burned out,
loose connection, or faulty wiring).

4. After testing, connect wire lead to indicator switch (1).
Install sprocket cover and any other removed
components; see REAR BRAKE LINKAGE AND
SPROCKET COVER, INSTALLATION in Section 2.

REMOVAL AND INSTALLATION
(Flgure 7-85)

Verify that the ignitionight switch is turned to OFF.

2. Remove sprocket cover; see REAR BRAKE LINKAGE
AMND SPROCKET COVER, REMOVAL in Section 2.

3. Place transmission in first gear. Remove two socket
head screws (7) and lockplate (6).

AcauTion

Transmission sprocket nut has lefi-hand threads. Turn
nut clockwise to loosen and remove from main drive gear
shaft.

4. HRemowve transmission sprocket nut (5) from main drive
gear shaft (3).

5. Decrease secondary drive belt tension according to the
applicable procedures listed in SECONDARY DRIVE
BELT, REMOVAL in Section 6. Remove transmission
sprocket (4) (with secondary drive belt) from main drive
gear shaft (3).

6. HRemove wire lead from neutral indicator switch (1)
RAemove switch from right crankcase half (2.

7. Apply a light coating of LOCTITE THREADLOCKER 242
(blue) to new neutral indicator switch (1) threads. Install
switch in crankcase (2), and tighten switch to 3-5 fi-lbs
(4-7 Nm) torque. Connect wire lead to switch.

8. Install transmission sprocket (4) (with secondary drive
belt) onto main drive gear shaft (3) according to
applicable procedures listed in  TRANSMISSION
INSTALLATION AND SHIFTER PAWL ADJUSTMENT in
Section 8.

9. |Install sprocket cover and any other removed
components; see HREAR BRAKE LINKAGE AND
SPROCKET COVER, INSTALLATION in Section 2.

10. Adjust secondary drive belt tension; see SECOMDARY
DRIVE BELT, ADJUSTMENT in Section 6.



DIRECTIONAL (TURN SIGNAL) CANCELLER

OPERATION (Figure 7-86)

General

Bath the directionals {turn signals) and 4-way flashers are
cantrolled by an electronic module (self-canceller).

The module is secured to the rear fender, under the seat.

The canceller contains circuitry to generate pulses for “flash-
ing" the appropriate directional lamps, thereby eliminating the
previously used directional and hazard flashers. Steps 1 and
2 below explain canceller operation when a rider signals for a
left turn; step 3 explains canceller operation when a right turn
is signalled.

1. Pressing and releasing the left turn signal switch causes
a momentary 12 vde to be applied to Pin 8. The module
sends a series of 12 vdc pulses (Fin 4) to flash the left
directional lamps (front and rear).

2. The medule monitors the number of vehicle speed
sensor pulses from the speedometer at Pin 5. The switch
closures indicate vehicle distance traveled. When the
number of switch closure pulses equals a quantity preset
in the self-cancelling module, the left turn signal is
automatically canceled.

3. Pressing and releasing the right turn signal switch
causes a momentary 12 vdc to be applied to Pin 7 and
an output at Pin 3 identical to that just described for a left
turm signal.

Manual or Rider Control

Directionals may be cancelled by pressing the turn signal
switch a second time. Pressing the left turn signal switch
while the right turn signal lamps are flashing will cancel the
right turn lamps and activate the left turn lamps (and vice
versa).

Hazard Flasher (4-Way)

To activate the hazard flashers, simultaneously press and
hold both right and left turn signal switches for 1-1/2 seconds,
To cancel hazard flashers, momentarily press and release
right and left turn signal switches simultaneously.

DISTANCETEST

Directionals cancel after rear wheel travels a certain distance
at a specific speed. Turn signal module begins measuring the
distance traveled immediately upon release of the turn signal
switch button.

Directionals will remain flashing for the following distances
within the speed ranges specified;

Speed range #1 0-34 mph 221 it. (0.04 mi.)
0-48 kmvh 67 m

Speed range #2 35-44 mph 339 ft. (0.06 mi.)
56-71 km/h 103 m

Speed range #3 45-80 mph 680 ft. (0.13 mi.)
74-97 km/h 207 m

Speed range #4 61+ mph 1051 ft. {0.20 mi.)
88+ km'h 320 m

8-Place Gray Deutsch Connector

Socket Housing
Alignment Tabs

Pin Housing
Alignment Grooves

SPEEDOMETER

« LEFT TURM « LEFT TURN

SIGMAL SWITCH o T SIGNAL LIGHT
« RIGHT TUAN i = - RIGHT TURN

SIGMAL SWITCH SIGNAL LIGHT

POWER
1
Pin Wire |
Kiiribear Color DESCRIPTION/FUNCTION

Module ground to motorcycle

12vdc input from accessory
circuit breaker

Pulsed 12vdc for flashing right
turn signal lights

Pulsed 12vde for flashing left
turn signal lights

Vehicle speed sensor input
Mot used

12vdc from right turn signal
switch (when pressed)

12vde from left turn signal

30 Qoelle

switch (when pressed)

Figure 7-86. Turn Signal Module Pinout
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NOTE

Distance test and time test can also be performed using the
speedometer tester (HD-41354) as an input device,

To check module operation, proceed as follows:

1. Operate the motorcycle at 15 mph (24 kmi/h), which is
the midpoint of speed range #1.

2. Press and release right turn switch button. Closely
maonitor vehicle speed and odometer reading. Measure
the distance traveled from the time the button is released
to the time the directional cancels.

3. Repeat steps 1 and 2 for left turn.
NOTE

Since the odometer's smallest unit-of-measure for distance
(0.1 mile) is larger than the distance you will be measuring for
speed range #1 (0.04 mile), you will need to release the turn
signal swilch button when a number is completely centerad
an the adometer's tenths wheel and watch for the point where
the tenths wheel has rotated 4/10 of the way toward the next
number.

4. Hepeal steps 2 and 3 for right and left turns at midpeint
of speed ranges 2 through 4.

5. If the distances observed in Steps 1 through 4 are not
comrect, check the following:

a. Turn signal module ground and module pin
connections.

b, Vehicle speed sensor operation, connections and
grounds.

¢. Replace module with one known to be good and
repeat DISTANCE TEST.

NOTE

Turn signal module and furn signal lamps must have the
same ground potential; grounds for both module and lamps
must have good continuity to one anather,
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ALTERNATE TIME TEST

Another way of checking the self-cancelling turn signal mod-
ule is to measure the length of time the directional operates
at a constant vehicle speed. From the instant the turn signal
switch button is released, measure the number of seconds
that elapse before the directional cancels,

The approximate elapsed times at four constant speeds
should be as follows:

CONSTANT SPEED T"'f:.'l"msé?i:‘i';fmﬁ ED
25 mph (40 km/h) 5-7
38 mph (61 km/'h) 5-7
52 mph (84 km/h) 8-10
65 mph (105 km/h) 10-12

RIDER PREFERENCE AND
CONTROL

To extend the distance/time that directionals flash, simply
press and hold the turn signal switch button. Since the mod-
ule does not begin to measure distance traveled and time
elapsed until the switch button is released, the flashing
sequence is prolonged.

To shorten the distancefime that directionals flash, press the
turn signal switch button a second time while the directionals
are still flashing. This procedure immediately cancels the turn
signal.

TROUBLESHOOTING

See the following chart for troubleshooting procedures.

AcauTion

Do not apply 12 vde to self-cancelling module without pin
1 connected to ground or module will be damaged.



Turn Signal Troubleshooting - 883 Only

Use this chart for Speedometer trouble codes 9 (speed

output shorted high) and 10 (speed output shorted low or

DIAGNOSTIC NOTES

The reference numbers below correlate with those on the

@ Use Speedometer tool HD-41354 to input a signal which
duplicates 3 MPH. Enter 70 into tester and watch for

voltage to drop on W/GHN wire. If tester is not available,
elevate rear wheel and spin briskly while looking for volt-

open).
diagnostic flow chart,
| Flash Will Not Cancel
age to drop on W/GHN wire,
Check for Voltage on W/GN Wire in Con-
nectar [30B] While Cannected. Voltage
Will be 3-11 VDC with rear wheel station-
ary, and 3-8 VOC When rear Wheel is
Rotated Faster than 3 MPH. Is it?
[ves] [ wovoimace | [ no FLucTuaTION |
Replace Turn Disconnect Cannector Discannect Connector [30] and remove
Signal Module [30] and remove Speedometer Harness Connector at
Back of Speedometer. Check for Conti-

Speedometer Har-
ness Connector at
Back of Speedome-

5202

Wire.
Continuity Present?

ter, Check for Continu-
ity to Ground on W/GN

nuity Between W/GN Speedometer Har-
ness Connector at Back of Speedometer
and W/GN Wire in Turn Signal Module
Caonnector [30].

Continuity Present?

YES i

YES

Battery Voltage Present

on W/GN wire with Con-

Repair open
in W/GN Wire

Repair Short to | | Replace n i Di :
Ground on W/ Turn Signal nggg;.[.?g] Still Discon
G Wire Maodule :

5203

5304

:

Repair Short to
Voltage

See Speedometer
troubleshooting

5203

MNumbers below boxes reder to the Warranty Code
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Turn Signal Troubleshooting -1200 Models
Chart 1: Turn Signals Will Not Cancel.

Flash Wil
Mot Cancel.
Check for Voltage on W/GN
Wira in Connector [30B] While
Connectaed. Mater Should
Alternate Between 6-12 VDG
{From Turn Signal Module) and
0-1 VDG When Rear Wheal is
Fatated. Does 117
¥ES Mo Yoltage.
Replace Turn Dizconnect Connector
Signal Module [30] and Remowa W/GN
— Speedometar Harnass

Wire fram Stud at Back of
Spesdometer. Chack for
Canfinuity to Ground on

Mo Fluctuation,

Check Confinuity Between
WIGH Speedometer Har-
ness Wire on Stud at Back
of Speedometer and W/GN
Wire in Turn Signal Module
Connector [20]. Continuity

WIGHN Wire, Continuity Prazent?
Present?
o] o]

: eadomeatar Repair n

Repair Short fo Replace Turn SFi'junclianal‘? i ﬁ,ﬁ Nﬂ'n'?ﬁe

Ground on W/GN Signal Module. i )
Wira. 5204

5223
5203

Numbers below boxes refer ta the Warranty Code
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YES ]'1: !

Replace
Speedometer,

5206

| See Chart 2. |



Does Turn Signal Indica-
tor llluminate on Side
That Will Mot Flagh?

YES

Turn Signal Troubleshooting - 1200 Models

Inspact Bulbs on
Side Thaf Will Mot
Flash. Bulbs Failed?

ES
Replace Bulbs Place Jumpsar Wire
as Mecessary. Between Pins 2 and 3.

5208

Turm Ignition Switch to

&N, The Right Turn Sig-

nal Lamps {From and

Rear) Should Nluminate.

Do They?

[

| See Chart 3. i

Chart 2: Turn SignalsWill Not Flash Right, Will Not Flash Left.

YES

Place Jumper Wire
Batwaen Pins 2 and 4.
Turn lgnition Switch 1o

OM. The Laft Turn Signal
Lamps {Froni and Rear)
Shaould Huminate.

With Bulibs Ramowed,
Check Continuity
Betwean Terminal in
Bulb Socket and Pin 3.
Continuity Present?

Do They?
0]
YES
Repair Opan Repair Open
Ground Circuit, in Wire.
Replace Turn With Bulbs Remaved,
Signal Moduls. Check Continuity 5212 &211
Betwean Tarminal in
5410 Bulb Socket and Pin 4.
Continuity Prasent?
0]
Fepalr Open Repair Open
Ground Circult, in Wire.,
5212 5211

Mumbers below boxes refer 1o the Warranty Code
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Turn

ignal Ti

shootin

Chart 3: Turn Signals Will Not Flash, 4-Way Flashers Inoperable.

Inapect Bulks on
Side That Will Mot
Flash. Bulbs Failed?

Replace Bulbs Check Tor 12 VDG With
as Necessary, Rad Meter Laad at Pin 2
and Place Black Meter

SE3 Lead at Pin 1. 15 12 VDG

Prasent?

Check for 12VDC at
Pin 7 With the Right

Check Resistancs To
Ground on Pin 1. ks
Resistance Less than 1
Ohm?

YES

Check for 12 vDC at
Beth Terminals of 15
Amp Accessory Cir-
cuil Braakar. |Is 12
VDG Present at Both
Tarminals?

Rapair Poor
Ground.

Il'?il iNDl

56

Turn Switch Bution Rapair Opan in O I
Depressed, s 12 VDG Wire Batwesn
Pragent? Accessory Clrouit 2 ?r']""" : Tm”m’l
Breaker Terminal rminal. arrminal.
[ and Turn Signal I |
Modula. -
Replace Repair Open
5219 Circuit Batwaen
Braaker Igmition:
Check for 12 VDC at Is 12 VDG Presant at Switch and
Pin & With the Left W/BMN Wire in Connector s2E2 Clircuit
Turn Switch Button [22]With Right Turn Swilch Ereaker
Depressed. 15 12 VDO Buttan Depressed? Black,
Presant? T i
|
YES II :I
Repair Opan Check Continuity
. Betwaan Cannec- on WA Wire o
Place Jumper Wire Is 12 VDO Preson at 1o¢ [22] and Turn Ground, Continuity
Betwesn Fins 2 and 3, W Wire In Connecior Signal Module. Present?
’:"’I‘I'ja F"QTFT“”: 5'%‘ [24] With Left Turn Switch
fIEE. CETIHE L TOATE 1) Button Depressed? 5219
Raar) llluminate? YES m
] |
Rapair Is 12 VDG
Shortto | | Pragent at oW
YES m - - Ground. Wira in Con-
Repair Open Check Continuity = nector [22]7
Place Jumper TR Between Connec- on WY Wire o
Wire Betwean Gheck Gontinuity tar [24] and Turn Ground. Cantinuity
Pins 2 and 4. Do Between Pin 3 Signal Module. Prasent? ER =
the Left Turn and Lamps. Con-
Signal Lamps finuity Present? s5xa
Replace Turn i
{Freat and Rear) I YES I [ HE ] o m el Repair Open
ilierminate? [y Between Con-
Mo ] - ' nector [22]
Siﬂﬂmfro I 12VDC s220 and Circuit
- ort Prasant at QW Breaker Block,
GHBI:';;' gP'E"'! Repair Open Ground. Wira in Con-
YES rou ircait, Belwaan Lamps nector [24]7
NS ard Turn Signal 5219 [24] 53
Replace Turn Check Continuity 5218 | Meoduls Connec-
Signal Module. Batwaen Fin 4 tor [30]. s m
and Lamps, Con- 5216
5314 tinuity Prasent?
Replace Turn Rapair Open
Signal Switch. Betwesn Con-
YES nector [24] and
m 8220 | Circuit Breaker
: Fepalr Open Block.
Repair Open E!emgin Lap?npe
Ground Gircuit. and Turn Signal 528
Module Connac-
82
L o [30]
5216

Mumbears below boxes refer to the Warranty Code
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REMOVAL/INSTALLATION - DIRECTIONAL CANCELLER

9.

Remave seat. See SEAT, REMOVAL in Section 2.
Verify that the ignition/light switch is turned to OFF

On 12005 models:

® Remove two bolts to detach electrical bracket from
frame cross member.

® Lift up electrical bracket.

Disconnect connector [308], Simultaneously depress the
two external latches and use a rocking motion to sepa-
rate pin and socket halves of directional canceller con-
nector.

Remove screw securing module to rear fender, Remove
module,

Align new self-cancelling turn signal module and insert
screw. Tighten screw to 3-5 in-lbs (.3-.6 Nm)

Align tabs on socket housing with grooves on socket plug
of module. Push connector until latches “click.”

On 12005 models:

& Align holes in electrical bracket with wellnuts in
cross member of motoreylcle frame.

® Install two bolts in electrical brackat.
& Tighten bolts to 6-2 in-lbs (0.7-1.0 Nm) torgue.

Test all turn signal functions. See DISTANCE TEST OR
ALTERNATE TIME TEST in this section,

10. Install seat. See SEAT INSTALLATION in Section 2.

0GR

Socket plug”” N JQ

|__— Module

Figure 7-87. Directional Canceller
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FUSES and MAIN CIRCUIT BREAKER

GENERAL (Figure 7-88)

Fuses function to prevent electrical overload of a circuit. The
fuse completes the circuit as long as current {amperage) flow-
ing through the fuse does not exceed the ampere rating of the
fuse. If the circuit current happens to exceed the fuse ampere
rating, the fuse opens and the current flow in the circuit is
interrupted.

The Main circuit breaker is the automatic-reset type, the
bimetallic breaker contact automatically closes [completing
the circuit) once it has cooled down fram the initial ovarload. If
the overload condition still exists, the breaker contact will
again open to interrupt current flow. This “cycling effect”
(opening and closing) of the breaker contact continues as
long as the current circuit overload condition exists.

wM03aTr

Main Breaker (30 amp)

® See ELECTRICAL BRACKET, REPLACE FUSES in this
section,

® See ELECTRICAL BRACKET,
CIRCUIT BREAKER in this section

REFLACE MAIN

K104 %

Figure 7-88. Main Circuit Breaker

AwarNING

To prevent accidental start-up of vehicle and possible
personal injury, disconnect battery cables (negative
cable first) before performing any electrical work.

#LH models have 4 fuses and one circuit breaker, all of which
are installed on the electrical bracket (under sida cover). The
fuses are all rated at 15 amperes,. The main circuit breaker is
rated at 30 amperes.
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ELECTRONIC SPEEDOMETER - HOW IT WORKS

The electronic speedometer consists of a speed sensor, func-
tion switch and the speedometer. The speed sensor is
mounted on the right side of transmission case below the
starter. The sensor circuitry is that of a Hall-Effect sensor that
is triggered by the gear teeth of 5th gear on the transmission
mainshaft. The output from the sensor is a series of pulses
that are interpreted by speedometer circuitry to control the
position of the speedometer needle and the liguid crystal dis-
play (LCD) odometer display. The cdometer mileage is per-
manently stored and will not be lost whan electrical power is
turned off or disconnected. The function switch allows switch-
ing or “toggling” between the odometer and trip odometer dis-
plays. To zero the trip odometer, have the odometer display
visible, press and keep the function switch depressed. The
trip odometer mileage will be displayed for 2-3 seconds and
then the mileage will return to zero miles,

The odometer can display seven numbers to indicate a maxi-
mum of 399999.9 miles. The trip odometer can display five
numbers for a maximum of 9999.9 miles.

Circuitry in the speedometer also conditions the sensor input
to provide an input to the turn signal canceller.

HO47

?/

Function switch
N
|

12 vdc input

®

®

Connector [65A8&B]

/
‘ Speedometer
=Y,

\
/

(B
5th gear Speed — ( \
mainshaft sensor (W) 2

Sensor leads:

R-red: +12VDC

W-white: Output signal (square wave)
BK-black: Ground

White/green wire to
turn signal canceller

Figure 7-90. Electronic Speedometer
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ELECTRONIC SPEEDOMETER AND TACHOMETER

Speedometer Removal - 1200 models

1.

Remove seat and fuel tank. Detach speedometer sensor
plug from frame T-stud. Unplug connector [65). Cut cable
straps holding sensor harness. Free harness from battery
area and allow to hang free from front of motorcycle.

Detach headlight assembly from top of fork bracket 1o allow
removal of speedometer sensor harness. On 1200 Custom
remove fork bracket cover and riser cover,

Remove odometer reset boot from back of housing.

Remove socket head screws holding back of speedometer
housing.

See Figure 7-92. Remove nuts from terminal studs 1, 2,
and 4. Remowve wires from studs. On vehicles where
speedometer wires may have been wired directly into the
speedometer, cut the wire approximately 17 from the
speedometer. Strip 3/16" off of end of wire and crimp the
ring terminal from the new speedometer kit onto the wire
using the Packard crimper 115 (HD-38125-8) using the 20-
18 crimping die for the core crimp.

6.

Loosen back gasket and push instrument through front of
housing toward rear of motorcycle. Remove gasket from
instrument,

Speedometer Installation - 1200 models

1.

2

Install gasket removed in Step 6, above.

Slide speedometer into instrument housing and press firmly
until fully seated.

See Figure 7-92. Install wires back on terminals 1, 2, and 4.

Route wires through slot in back of instrument housing.
Install gasket on back of housing.

Position reset switch in sguared boss on back of
speedometer housing.

Align back cover. Install back cover screws and fighten.
Replace rubber boot on odometer reset switch.

Route speedometer sensor cable along main wiring
harness. Route connector behind battery up through frame.
Reconnect sensor.

ik

Screw

Cover

Cushion (rear)
Bracket (1200)
Bracket (883)
Bracket (1200C)
Cushion (front)

Reset switch

w @ N @R W

Boot

_.
=

Screw

ek
=

. Sensor

ke
A%

. O-ring

il
5]

. Speedometer
. Tachometer (1200}
(883) -

T
!

Connector
not shown

Figure 7-91. Speedometer and Tachometer
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10.
11,
12
13
14,

Position toward frame (away from spark plug cable).
Replace cable straps.

Install headlamp bracket to top fork bracket.

On 1200 Custorn install riser and fork bracket cover.
Install fuel tank.

Install seat,

Check headlamp alignment.

Check speadometer for proper operation.

Speedometer Removal - 883 models

2

Remove odometer reset boot from back of housing.

Remove socket head screws holding back of speedometer
housing.

Depress tab and remove connector.

Loosen back gasket and push instrument through front of
housing toward rear of motorcycle. Remove gasket from
instrument.

Speedometer Installation - 883 models

Install gasket removed in Step 4, above.

Slide speedometer into instrument housing and press firmly
until fully seated.

Insert connector,

Route wires through slot in back of instrument housing.
Install gasket on back of housing.

Position reset switch in sguared boss on back of
speedometer housing.

Align back cover. Install back cover screws and tighten.
Replace rubber boot on odometer reset switch.

Figure 7-92. Speedometer and Tachometer

Tachometer Replacement

Removal

1.

Remove socket head screws holding back of tachometer
housing.

See Figure 7-92. Remove 9:32" nuts from terminal studs 5,
6, and 7. Remove wires from studs.

Loosen back gasket and push instrument through front of
housing toward rear of motorcycle. Remove gasket from
instrument.

Installation

5.

Install gasket remaved in Step 3, above,

Shde Tachometer into instrument housing and press firmly until
fully seated.

See Figure 7-92. Install wires back on terminals 5, 6, and 7.

Route wires through slot in back of instrument housing. Install
gasket on back of housing.

Align back cover. Install back cover screws and tighten,

Speedometer Sensor Replacement

Removal

1.
2,

Remove seat. See SEAT, REMOVAL in Section 2.

Disconnect battery cables, negative cable first. See
BATTERY, DISCONNECTION AND REMOVAL. Remove
battery from tray.

See Figure 7-93. Push the 3-place connector [65] located
on the frame underneath the seat forward to dislodge
connector fram t-stud and disconnect the connector. Cut
the cable straps that retain sensor wires 1o main harness
bundie.

Remaove sensor mounting screw using allen socket tool
(Snap-On P/M TMAXSE) and it sensor from crankcase.

Speedometer
Sensor
connector

Figure 7-93. Speedometer sensor connector (12005

shown



Remove assembly from left side by lifting the transmission
vent hose up far enough to allow the sensor to pass and

then remove il
Installation
1. Route the speedometer sensor underneath the

ransmission vent hose from left and install sensor into
crankcase from right side of vehicle. Install sensor mounting
screw and torgue to 80-100 indbs (9-11 Nm).

2. Route the sensor cable back into position along main wiring
harness bundle and retain with cable straps,

3. Check speedometer for proper operation,

Reset switch Replacement

Removal

1. Remove odometer reset boot from back of housing.

2. Remove socket head screws holding back of speedometer
housing.

3. Cutwires from switch

Installation

1. Follow instructions for installing SEALED WIRE SPLICES,

2. Position reset switch in sguared boss on back of
speedometer housing.

3. Align back cover. Install back cover screws and tighten,
Replace rubber boot on cdometer reset switch.

883 Speedometer (Late Model)

Late model 1998 XLH 883 Models have a speedometer with
self-diagnostic capabilities.

A "late-model” Speedometer can be identified by the following
means:

® Amber backlight.

® At power-up the Speedometer will "over drive”™ at zero
momentarily and the needle will "quiver” or “vibrate"
visibly.

® Removing cover will show 12 pin connector.

® Press and held in cdometer reset at *key ON” will enable
diagnostic mode.

General

The reset switch is used to change the odometer display
between mileage and trip values and to reset the trip odome-
ter. It is also used fo identify the speedometer calibration and
to enter the diagnostic mode, clear diagnostic codes and exit
diagnostic mode.

Diagnostic Mode
The diagnostic mode is entered by turning the ignition from
OFF 1o ON while halding the reset switch in. The normal
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power-up seguence will occur before entering the diagnostic
maode. Diagnostic codes set during this power-up sequence
will be stored as well,

IMPORTANT NOTE

Be sure no Diagnostic codes are indicated before reset is
held in for maore than 5 seconds or diagnostic information will
be lost.

When in the diagnostic mode the odometer will display the
first diagnostic code. When the trip switch is pressed again
the next code will be shown. If the trip switch is pressed for
more than 5 seconds at any time while in the diagnostic
mode, all of the diagnostic codes will be erased whether
they have been displayed or not.

There are 7 differant diagnostic codes available. They are as
follows:

d01 - Speed sensor power output shorted low

d02 - Speed sensor power output shorted high or open

d03 - Mot used

d04 - Not used

d05 - Speed sensor return shorted high

d06 - Speed sensor return shorted low

do7 - Mot used

d08 - Speedomeater power overvoltage

d09 - Speed output shorted high

d10 - Speed output shorted low or open

CAL XX - Speedometer application calibration number:
14 = Domestic
15=HDI

When in the diagnostic mede, all codes are displayed in
sequence from d01 to di0.

As a code appears in the display {for instance d02), it will
read "d025EL" if set or “d02CLr" if clear.

The diagnostic mode is exited either by turning ignition from
OM 1o OFF to ON again without depressing the reset switch
or if a speed signal greater than 5 MPH is detected.

Diagnostics cannot be performed if system voltage is less
than 9 VDC or greater than 16 VDC. The only exception is
d08 which is set when system voltage is greater than 16VDC.

After all the diagnostic codes are displayed, the speedometer
calibration number is displayed (CAL 14 for example).



SPEEDOMETER/TACHOMETER PERFORMANCE CHECK

GENERAL

The performance (proper operation and sweeping action) of
the speedometer and tachometer (if equipped) can be
evaluated with the speedometer tester, HD-41354, This tester
generates a signal that simulates the signal from the
speedometer sensor for checking speedometer operation,
The tester can also be connected to the cam position sensor
connector to introduce a signal to the ignition module that
simulates the signal from the cam position sensor. This
configuration is used to test tachometer perfarmance.

Also, the signal generated by the speedometer tester can be
used to simulate running engine conditions for ignition
gystem troubleshooting. See IGNITIOM SYSTEM for more
infarmation on performing tests.

NOTE

Use the following procedures in conjunclion with the manual
suppiied with the speedomeler tesfer.

SPEEDOMETERTESTS

NOTE

The speedometer lester, HD-41354, cannot be used fo verify
the calibration of a speedometer and it will not verify the
speadometer’s function to support legal proceedings. It's pur-
pose is fo verify speedometer function when performing ser-
vice diagnosis ar repair, and to assist in determining if
speedometer replacement is necessary.

Operation Test

1. See Figure 7-34. Disconnect speedometer sensor con-
nector [65]. Install speedometer tester connector into
speedometer sensor connector [65B] as shown.

Figure 7-94. Test Connection

2. See Figure 7-71. Place speedometer tester power switch
in the “ON" position, and the signal switch in the “OUT"
position.

Figure 7-95. Speedometer Tester

3. Turn the ignition switch "ON". Press "ENTER" on the
tester keypad. Enter the frequency shown on the table
below, press "ENTER", then check that the speedometer
reads the corresponding speed. To change the fre-
quency, press “CLEAR™ to cancel, and enter the new fre-
quency, and press "ENTER” to begin. The speedometer
should be accurate within -0 mph to «4 mph (-0 kph to
+6.5 kph).

Model Tester Frequency (in Hz) Corresponding to
(vnits} 20 mph 40 mph &0 mph 80 mph
{30 kph) | (60 kph) | (100 kph) | {130 kph)
1200 DOM & GB 408 814 1216 11;=13
1200 HDI 3 T80 1259 1629
883 DOM & GB 4339 874 1306 1733
883 HDI 403 816 1353 1750
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Sweep Test

The tester's sweep function moves the speedometer needie
through the full range of needle movement to allow testing for
smoothness of operation, hesitancy, or needle sticking.

1. With tester connected as in operation test, place speed-
ometer tester power switch in the “ON" position, and the
signal switch in the "OUT" position.

2. Turn the ignition switch "ON". Press 0, then press
“ENTER" on the tester keypad. The tester will scan for
two seconds, then the tester will put out 1 Hz.

3. Usethe 2 5, and 8 keys to select one of three ranges,
LO (1-20 Hz), CEN {21-999 Hz), or HI {1000-20,000 Hz),

4. After selecting a range, use the corresponding arrow
keys to accelerate through the range. For example keys
1 and 3 move through the LO range. As you move
through the speed range, check for smooth needle
movement.

TACHOMETER TEST

Operation Test

1. Connect the speedometer tester to the cam position sen-
sor Deutsch socket housing [14B]. The tester frequency
you enter will now travel to the ignition module and the
module will open and close circuits to fire the spark
plugs. This allows you to simulate engine running and
generate tachometer readings.

2. Because tester frequency is in Hertz, and you will be
interested in measuring rpm on the tachometer being
lested, convert the tachometer reading you want to Hz,
then enter the frequency just as you did in the speedom-
eter operation test above.

For example:

2000 rpm ({tachometer reading) + 60
= 33.3 (enter 33 into tester)

In this example, entering 33 Hz into the tester should
result in an rpm reading of 2000 on the tachometer. Test
the tachometer at several different rpm readings to verify
proper opearation.

Tachometer Accuracy Tolerances at 68°-77'F (20°-25'C)
Indication 2000 4000 G000 | 7500
rpm)
Tolerance +100 +120 +210 +320
{rpmj)

Sweep Test

Just as in the speedometer sweep test above, variable
frequency signals can be generated by the speadometer
tester to help verify proper tachometer sweep operation. With
the speedometer tester installed at the cam position sensor
connector [14B], perform the tachometer sweep test following
the speedometer sweep test steps described above.
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SPEEDOMETER SENSOR TEST

It the speedometer is inoperative, but backlighting and
odometer work, the speedometer sensor may not be working.

To test the speedometer sensor as described below, as well
as the cam position sensor test using the tachometer tester
(described in IGNITION SYSTEM), a test harness is
required. Fabricate the test harness by splicing together two
Deutsch 3-place socket housings (72113-94BK} and one
Deutsch 3-place pin housing (72103-94BK). Use six inch
lengths of 18 gage wire. Install the test harness at the cam
position sensor connector [14].

A3 2xEx

Deutsch socket housing

Deutsch socket housing

Figure 7-96. Test Harness

To diagnose the speedometer sensor, first test for voltage to
sensor by checking for 8-12 VDC on Red wire in connector
[65B]. Then check for continuity to ground on Black wire in
connector [B5B]. The following test will only work if voltage
and proper ground are present at speedometer sensor,

Install the test harness between the speedometer sensor
connectors [65A & B). Turn tester power switch to ON, and
place signal switch in the IN position. Plug the speedometer
tester into the test harness and turn the ignition ON. Press
ENTER on the keypad. Rotate the motorcycle’s rear wheel.
The numbers on the speedometer tester readout should
change with changes in wheel speed. If the readout doesn't
change, the speedometer sensor is suspect. Install a known,
good speedometer sensor and test again for proper
operation.



Speedometer Troubleshooting
Chart 1: Odometer, Trip Odometer and Reset Switch

Prablem #1: Odometar

Inoperahle, Trip Cdome-

ter Incperabie

Does Odometar
Display Consist of
Comact Numbers?

Press Trip Reset Switch,
Does LCD Display on Speed-
omeater Togghe Betwean Trip

and Odomeler Modes?

Replaca

Spesdomater.
GOED

YES

Verily Trip Display
Consists of Correct
Numbars. Arg Correct
Mumbers Displayad?

YES

Turn Reset Switch Boot
Clockwise to Tighten. Toggle
Swilch Again and Verily
Operation. Does LCD Display
Toggle Batwean Trip and
Odometer Modas?

Proceed to Diagnosis
of Chart 2.

Numbers below boxss reter to the Warranty Code

Replaca
Speedometer.

GOE

YES

Unit OK. Return
to Customer.

6002

Remave Boot Cver

Trip Reset Switch.

Taggle Trip Reset
Switch Without

Boot, Does LD Dis-

play Toggle
Betwesn Trip and
Odomeater Modes?

YES

Replace Boat,

Bo02

Cut Leads 1 Inch From
Resat Switch. Place
Jump Wire Across Leads
o Speedometer. Doas
LGD Display Tegghe
Batween Trip and Odame-
tar Modes?

|‘|‘ES|

Replace Reset
Switch

Replace
Speedometer,

&001

G020
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Speedometer Troubleshooting

Chart 2: Inoperative, Inaccurate or Eratic Speedometer.

Problem #2: Inoperative,
Read High/Read Low/'
Needle Sticking/MNeeadis
Intermittent or Erratic,

Turm Igmition Cin.

Is Speedomeler
Backlighting On?

[

YES

B

Hook Up Spesedometer

Tester (HD-41354). Ver-

ify That Tester Battery is
O,

[

Perlorm Speed Sweep
Function and Specified
Spaed Inputs with Tester
and Dbsarve Output
Speed and Odometer
Trip Meter Change on
Speedometar,

Doas Speadometer
Appear to Function Mor-
mally and Foliow
Sweeping Frequency
Ingut?

DIAGNOSTIC NOTES

The reference numbers below correlate with those on the
diagnostic flow chart.

Remove seat. See Seat, Removal, in Section 2.
Test results may be inaccurate if taster battery is low.

Sensor can also be tested with Speedometer Tester
{HD-41354) and Test Harness. See Speedometer Sen-
sar Test,.

Remove sensor and check for accumulation of debris on
sansor; if debris is not present, replace sensor. If debris
is present, clean sensor and repeat test. Replace if nec-
essary.

G GOS86

Check Speadometer
and Cdometer Bulbs.
Bulbs Falled?
1
= E."-g
Replace Bulbs If Speedometer Backlighting
as Mecessary, I Mot On, Check for 3-12

P Yolts on the OAW Wire and
Continuily to Ground on the
BK Wire at Tarminals on Back
of Spesdometer. Repair as

Mecessary.

MNumbers below boxes reler 1o the Warranty Code

Program Steady Input
Frequency on Tester and

T2

Check 3-Pin Vahicle
Speed Connactor and

Observe Cutput Speed Wiras for Damage. Con-
on Speadometer While necior ar Wire Damage
Moving/Shaking Vehicle Found?
Harness Connections,
Output Erratic?
YES [ MO |
Raepair as Replaca
YES m Macessary. Speedometer,
6004 GODE
Bad Connection Check for 6-12
Found. Rapair VDG on A Wire
Connecior or in Caonnactor
Hamess. |65E]. Is Violtage
Present?
008
|
Check for Continu Check for Open
iy 1o Ground on BK. Wires or Replace
Wire in Conneactar Speedometar il
[BSB]. Continuity Wines are in
Presant? Good Conditior.
6013
ﬂ' Check for Open
Wiras ar Replaca
Speadametar if
Wires are in
Good Condition.
G022
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YES

Check for Valtage on W Wire
In Conmactor [65B8] While
Connecled. Meter Should

Read 612 VDC When Gear
Toeth Absent and 0-1 VDT

When the Gear Toath is

@ Present. Does it?

YES i‘

Check Speadometer | 1
Power (O Wire) and B-12VDC is 6-12 vDC
Ground Tarminal [BE Mot Prasent, Prasent, but Mo
Wire) Voltage at Back T Fluztuation to 0-
of Speadometer, Test 1 WDEC.
Violtage While Shaking Replace T
Hamess, Fluctuates? | | Speedometer,
Replace

Bozz Speed Sensor,

A010
YES

Repair as Check for Spark Plug
Mecassary. Wira Terminals Properly
Seatad onto Spark Plugs
G004 and Secondary Caoil Ter-

minals/Standofis. Also
Checx for Wear Points an

the Spark Plug Wires
where Insulation May Be

Damaged, Damaged?

YES i

Repair as Feplace
MNecessary. Speedameter.
6016 G024




DEUTSCH ELECTRICAL CONNECTORS

The XLH models utilize Deutsch DT Series Electrical Con-
nectors. The Deutsch Connector features a superior seal to
protect electrical contacts from dirt and moisture in harsh
environments. The connector also provides better pin reten-
tien than previous connectors.

A 12-pin connector is illustrated in Figure 7-98 to show the
various parts of the Deutsch connector. The following instruc-
tions may be followed for all 2-pin through 12-pin Deutsch
connactors.

Socket housing: alignment tabs and/or external latch, second-
ary locking wedge, internal seal, wire seal, seal pin.

NOTE

Seal pins or plugs are installed in the wire seals of unused pin
and socket locations. If removed, seal pins must be replaced
fo maintain the integrity of the environmental seal.

Pin_housing: alignment grooves and/or external latch cover,
attachment clip, secondary locking wedge, wire seal, seal pin.

REMOVING/DISASSEMBLING

Attachment clips are attached to the pin housings of most
connectors. The clips are then attached to T-studs on the
motorcycle frame. T-studs give positive location to electrical
connectors and wire harness. Consistent location reduces
electrical problems and improves serviceability.

1. Push the connector toward the rear to disengage small
end of slot on attachment clip fromT-stud. Lift connector
off T-stud.

2. Depress the external latch{es) on the socket housing
side and use a rocking motion to separate the pin and
socket halves. Two-, three-, four- and six-pin Deutsch
connectors have one external latch, while eight- and

twelve-pin connectors have two, both of which must be
pressed simultaneously to separate the connector
halves.

NOTE

With one exception (see number 10 in Figure 7-59), the
socketl housing can always be found on the accessory side,
while the pin side of the connector is plumbed to the wiring
harness.

REMOVING/INSTALLING SOCKETS

1. See Figure 7-99. Remove the secondary locking wedge.
Insert the blade of a small screwdriver between the
socket housing and locking wedge inline with the groove
(inline with the pin holes if the groove is absent). Turn the
screwdriver 90 degrees to pop the wedge up.

2. Gently depress terminal latches inside socket housing
and back out sockets through holes in rear wire seal.

NOTE

An Electrical Terminal Crimp Tool (Part No. HD-39965) is
used fo install Deutsch pin and socket terminals on wires. If
new terminals must be installed, follow the instructions
included with the crimping tool or see Crimping Instructions in
this section,

3. Fit rear wire seal into back of socket housing, if removed,
Grasp socket approximately 1 inch (25.4 mm) behind the
contact barrel. Gently push sockets through holes in wire
seal into their respective chambers (see Figure 7-77 for
wire color locations). Feed socket into chamber until it
“clicks” in place. Verify that socket will not back out of
chamber; a slight tug on the wire will confirm that it is
properly locked in place.
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4. Install internal seal on lip of socket housing, if removed,
Insert tapered end of secondary locking wedge into
socket housing and press down until it snaps in place.
The wedge fits into the center groove within the socket
housing and holds the terminal latches tightly closed.

While rectangular wedges do nol
arientation, the conical secondary locking wedge of the 3-pin
connector must be installed with the arrow pointing toward the
external latch. See Figure 7-939,

If the secondary locking wedge does not slide into the
insfalled position easily, verify that all terminals are fully
installed in the socket housing. The lock indicates when

require a special

terminals are not properly installed by not entering its fully Figure 7-88. Remove Secondary Locking Wedge

installed position,

Socket Side
Socket Terminal
Seal Pin

Wire Seal
Socket housing
External latch
Alignment tabs
Internal seal
Locking wedge

NI o AL

10.
11.
12.
13.
14.

Pin Side
Locking wedge
Alignment grooves
Latch cover

Pin housing

Wire Seal

Pin Terminal /
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Figure 7-97. 12-pin Deutsch Connector (Exploded View)




Pin
Housing

Arrow Points to
External Latch

Figure 7-99. 3-pin Locking Wedge Orientation

REMOVING/INSTALLING PINS

1. HRemove the secondary locking wedge. Use the hooked
and of a stiff piece of mechanics wire or a needle nose
pliers, whichever is most suitable.

2. Gently depress terminal latches inside pin housing and
back out pins through holes in wire seal.

NOTE

An Electrical Terminal Crimp Tool {Part No. HD-39365) is
used to install Deutsch pin and socket terminals on wires. If
new terminals must be installed, see Crimping Instructions in
fhis section.

3. Fit wire seal into back of pin housing. Grasp crimped pin
approximately 1 inch (254 mm) behind the contact
barrel. Gently push pins through holes in wire seal into
their respective numbered locations. Feed pin into
chamber until it “clicks™ in place. Verify that pin will not
back out of chamber; a slight tug on the wire will confirm
that it is properly locked in place,

4. Insert tapered end of secondary locking wedge into pin
housing and press down until it snaps in place. The
wedge fits in the center groove within the pin housing
and holds the terminal latches tightly closed.

NOTE

While rectangular wedges do nof require a special
orfentafion, the conical secondary locking wedge of the 3-pin
connector must be installed with the arrow pointing toward the
external latch. See Figure 7-99.

NOTE

If the secondary locking wedge does not slide into the
inslalled position easily, wverify that all terminals are fully
installed in the pin housing. The lock indicates when terminals
are not properly installed by not entering its fully instalied
pasition.

ASSEMBLING/INSTALLING

1. Insert socket housing into pin housing until it snaps in
place. Two-, three-, four- and six-pin Deutsch connectors
have one external latch on the socket half of the
connector. To fit the halves of the connector together, the
latch on the socket side must be aligned with the latch
cover on the pin side.

For those connectors with two external latches (8-pin
and 12-pin), a different system is used to prevent
improper assembly. Align the tabs on the socket housing
with the grooves on the pin housing, Push the connector
halves together until the latches “click” If latches do not
click (latch), press on one side of the connector until that
latch engages, then press on the opposite side to
engage the other latch.

NOTE

Deutsch connectors are colored coded for location purposes,
Those connectors associated with left side accessories, such
as the front and rear left furn signais, are gray. Al other
connectors, including those associaled with right side
accessories, are black.

If it should become necessary to replace a plug or receptacle,
please note that the 8-pin and 12-pin gray and black
cannectors are not imterchangeable. Since location of the
alignment labs differ betwesan the black and gray conneciors,
plugs or receptacles must be replaced by those of the same
color. If replacing both the socket and pin halves, then the
black may be substituted for the gray, and vice versa. The
socket and pin halves of all other conneclors are
interchangeable, that is, the black may be mated with the
gray, since the alignment tabs are absent and the orientation
of the external lalch is the same.

2. Fit the attachment clip to the pin housing, if removed.
Place large end of slot on attachment clip over T-stud on
frame; push assembly forward to engage small end of
slat.

CRIMPING INSTRUCTIONS
(Figure 7-100)

1. Squeeze the handles to cycle the crimp tool to the fully
open position.

2. Raise locking bar by pushing up on bottom flange. With
the erimp tails facing upward and the rounded side of the
contact barrel resting on the concave split level area of
the crimp tool, insert contact (socket/pin) through middle
hole of locking bar.

3. Release locking bar to lock position of contact. If the
crimp tails are slightly out of vertical alignment, the crimp
tool automatically rotates the contact so that the tails
tace straight upward. When correctly positioned, the
locking bar fits snugly in the space between the contact
band and the core crimp tails.

4, Strip lead removing 5/32 inch (3.26 mm) of insulation.
Insert wires between crimp tails until ends make contact
with locking bar. Verify that wire is positioned so that
short pair of crimp tails squeeze bare wire strands, while

long pair folds over insulation material.
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5. Sgueeze handle of crimp tool until tightly closed. Tool
automatically opens when the crimping sequence is
complete. Raise up locking bar and remove contact.

Inspect the quality of the core and insulation crimps.
Distortion should be minimal.

e Locking

var 7

1. Insert contact through middle hole of lock- 2. Insert stripped lead until it contacts
ing bar. locking bar.

3. Close and squeeze crimp tool. 4. Raise locking bar and remove contact.

Insulation crimp

5. %

Core crimp

5. Inspect quality of core and insulation crimps

Figure 7-100. Deutsch Crimping Procedure
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2-Pin Connector

3-Pin Connector

4-Pin Connector

Socket Side Pin Side
Socket Terminal 7. Locking wedge
Wire Seal 8. Latch cover
Socket housing 9. Pin housing
External latch 10. Wire Seal
Internal seal 11. Pin Terminal

Locking wedge

Figure 7-101. 2-Pin, 3-Pin and 4-Pin Deutsch Connectors
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AMP MULTILOCK ELECTRICAL CONNECTORS

REMOVING SOCKET/PIN
TERMINALS

1. Remove connector from the retaining device, either
attachment or rosebud clip.

2. Depress the button on the socket terminal side of the
connector (plug) and pull apart the pin and socket
halves.

3. Bend back the latch slightly and free one side of
secondary lock, then repeat the step to release the other
side. Rotate the secondary lock outward on hinge to
access terminals in chambers of connector housing,

4. Looking in the terminal side of the connector {opposite
the secondary lock), take note of the cavity next to each
terminal.

5. See Figure 7-103. With the flat side against the terminal,
insert the pick tool (Snap-On TTB00-3) into the cavity
until it stops. Pivot the end of the pick away from the
terminal and gently tug on wire to pull terminal from
chamber. Do not tug on the wire until the tang is released
or the terminal will be difficult to remove. A “click” is
heard if the tang is engaged but then inadvertently
released. Repeat the step without releasing the tang.

NOTE

An Electrical Terminal Crimp Tool (Part No. HD-41608) is
used lo install Amp Multiiock pin and socket terminals on
wires. If new terminals must be installed, see Crimping
Instructions on the next page.

INSTALLING SOCKET/PIN
TERMINALS

NOTE

For wire location purposes, numbers are stamped into the
secondary locks of both the socket and pin housings. See
Figure 7-104.

1. From the secondary lock side of the connector, insert the
terminal into its respective numbered chamber until it
snaps in place. For proper fit, the slot in the terminal
must face the tang in the chamber,

NOTE

The tang in the chamber engages the slot to lock the terminal
in position. On the pin side of the connector, tangs are posi-
tioned at the bottorm of each chamber, so the siot in the pin
terminal (on the side opposite the crimp tails) must face
downward. On the socket side, tangs are at the top of

Secondary lock open
f/ ¥

Secondary lock open

Secondary lock open

Figure 7-102. 10-Place Amp Multilock Connector
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Socket terminal

Pin terminal

Secondary lock ope

-

Open secondary lock.

2. Insert pick into cavity on inboard side
of connector.

3. Pivot end of pick to release tang.

4. Gently tug on wire to remove terminal

from housing.

Secondary lock open

Pin housing

Pick tool

Figure 7-103. Amp Multilock Connector

each chamber, so the socket lerminal slot {on the same side
as the crimp tails) must face upward, Up and down can be
determined by the position of the release bufton (used o
separate the pin and socket halves), the button always being
the top of the connector,

2. Gently tug on wire end to verify that the terminal is
lacked in place and will not back out of chamber,

3. Rotate the hinged secondary lock inward until tabs fully
engage latches on both sides of connector.

4. Insert the socket housing (plug) into the pin housing
{receptacle) until it snaps in place.

5. Install connector on retaining device, either attachment
or rosebud clip.

CRIMPING INSTRUCTIONS

1.

Squeeze the handles to cycle the crimp tool (Part Mo,
HD-41609) to the fully open position.

Raise locking bar by pushing up on bottom flange. With
the crimp tails facing upward, insert contact (socket/pin)
through locking bar, so that the closed side of the contact
rests on the front nest (concave split level area of the
crimp tool). See Figure 7-105.
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Secondary Locks Open

T migiale
comnector 1BBE[ connecior [[BEBRAR]
" I:l123-156F| l:|I5ﬁ 7 8 gmlp

Numbers Stamped on Secondary Locks for Wire Color Locations (Socket Housings Shown)

Secondary lock

Pin housing

Eec{ndarv lock %%

Secondary lock

Pin housing

Pin terminal =

[
Latehis="

Button

Socket housing

(5 ‘
S«ac{ndaw lock %%

Socket terminal

Figure 7-104. 3-Place and 6-Place Amp Multilock Connectors
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Release locking bar to lock position of contact. When
correctly positioned, the locking bar fits snugly in the
space at the front of the core crimp tails.

Strip lead removing 5/32 inch (4 mm) of insulation. Insert
wires between crimp tails until ends make contact with
locking bar. Verify that wire is positioned so that short
pair of crimp tails squeeze bare wire strands, while long
pair folds over insulation material.

Squeeze handle of crimp tool until tightly closed. Tool
automatically opens when the crimping seguence is
complete. Raise up locking bar and remove contact.

Inspect the quality of the core and insulation crimps.
Distortion should be minimal.

Insulating crimp tail

|
/ Core crimp tail

Locking bar grove

ey Tang slot

PIN TERMINAL

Locking bar

1. Raise locking bar and seat contact
on front nest of crimp tool.
Release locking bar.

3. Close and squeeze crimp tool.

Core crimp tail

Insulation crimp tail
Locking bar groove

.

Tang slot

u |

H

e SN .|
SOCKET TERMINAL

2. Insert stripped lead until it con-
tacts locking bar.

Raise locking bar and remove contact.

Figure 7-105. Amp Multilock Crimping Procedure
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PACKARD ELECTRICAL CONNECTORS

GENERAL

From a servicing standpoint, there are two basic types of
Packard electrical connectors, those with pull-to-seat
terminals and those with push-to-seat terminals.

Look into the mating end of the connector. If it appears that
the terminal can be extracted from this side, then it is
probably the pull-to-seat type.

At least one Packard pull-to-seat terminal can be easily
recognized by the presence of a locking ear. The ear
engages a slot in the connector housing and prevents the
terminal from being removed from the wire end side of the
connector, The ear also acts as a strain relief in the event
that the wires are pulled and further inhibits movement of the
terminal inside the chamber. PULL-TO-SEAT TERMINALS

Unlike most connectors, where the terminals are pulled out
the wire end of the connecter, to remove the terminals from
the pull-to-seat connectors, the terminal is pushed out the
mating end of the connector. Once a new terminal is crimpad
onto the end of the wire, the wire is pulled to draw the
terminal back inside the chamber of the connector housing.

The Packard pull-to-seat terminal connectors found on XL
model vehicles are listed below.

+  Bank Angle Sensor [134]
= 12008 Coil [83]
*  MAP Sensor [B0]

Packard pull-to-seat electrical connectors have an extarnal
latch 1o lock the pin and socket halves together.

Removing Pull-to-seat Terminals
External Latch Type

To remove a pull-to-seat terminal from connectors with
external latches, proceed as follows:

1. Remove the connector from the retaining device, if
present.

2. Bend back the external latch(es) slightly and separate
the pin and socket halves of the connector.

3. To free a pull-to-seat terminal from the connector
housing, first look into the mating end of the connector
to find the locking tang. See A in Figure 110. The tangs
are always positioned in the middle of the chamber and
are on the same side as the external latch. On those
connectors with locking ears, the tang is on the sida
opposite the ear.

4. At a slight angle, gently insert the point of a one inch
safety pin down the middle of the chamber (about 1/8
inch) and pivot the end of the pin toward the terminal
body. When a click is heard, remove the pin and repeat
the procedure. See B in Figure 110. The click is the
sound of the tang refurning to the locked position as it
slips from the paint of the pin. Pick at the tang in this
manner until the clicking stops and the pin seems to
slide in at a slightly greater depth than it had previously.
This is an indication that the tang has been depressed.
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3-Place - Typical

Figure 7-106. Packard Pull-to-Seat Terminal Connectors
{Socket Sides)

NOTE

On those terminals that have been extracted on a previous
oceasion, no clicking sound may be heard when the pin is
pivoted fo depress the tang, but proceed as if the clicking is
audible and then push on the wire end of the lead to check if
the terminal is free.

NOTE

When picking multiple terminals, the end of the pin may
become malleable. For best results, continue the procedure
with a new safety pin.

5. Remaove the pin and push on the wire end of the lead to
axtract the terminal from the mating end of the connector.
See G in Figure 110. If necessary, pull back the conduit
and remave the wire seal at the back of the connector to
intraduce some slack in the wires.

NOTE

A series of Packard Electrical Terminal Crimp Tools are
available to install Packard pin and socket terminals on wires.
f new terminals must be installed, see Crimping Instructions
aon page 7-121.



Pivot end of pin to depress tang.

B
)

Push on wire end of lead to remove terminal.

Raise tang and re-install terminal.

M 360x6x

Figure 7-107. Depress Tang and Extract Terminal From Mating End of Connector

Installing Pull-to-seat Terminals
External Latch Type

NOTE

For wire location purposes, alpha characters are stamped
inta the socket housings.

1. To install a terminal back into the chamber of the
connector housing, use a thin flat blade, like that on an
X-Acto knife, and carefully bend the tang outward away
from the terminal body. See D in Figure 110.

2. Gently pull on the lead at the wire end of the connector
to draw the terminal back into the chamber. A click is
heard when the terminal is properly seated.

3. Push on the lead to verify that the terminal is locked in
place,

4. Push the pin and socket halves of the connector
together until the latches “click.”

CRIMPING INSTRUCTIONS

1. Strip wire lead removing 5/32 inch (4 mm) of insulation.
2. Compress handles until ratchet automatically opens.

NOTE
Always perform core crimp before insulation/seal crimp,

3. Determine the correct dye or nest for the core crimp
based on the information presented in the Crimp Tables.
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SEALED BUTT CONNECTORS

INSTALLING SEALED BUTT
CONNECTORS

Butt splicing is a necessary procedure for replacement of
several components. These components are:

® Ignition switch

® Indicator (icon) lamps

Proceed as follows:
1 “8trip 3/8 inch of insulation off the ends of the wires.

2. Insert wires into opposite ends of the butt splice
connector (see Figure 7-108). Feed the wires into the
connector until the stripped ends are housed within the
metal insert. Since the size of the connectors vary with
the gauge of the wire, reference the following table to
ensure properly sealed splices.

3. Crimp the wires within the connector using the Packard
Crimp Tool (HD-38125-8). Be sure to match the color or

vehicle damage. Always keep hands aways from tool tip
area and heat shrink attachment. Avoid directing the heat
toward any fuel system component. Extreme heat can
cause fuel ignition/explosion. Avoid directing heat
toward any electrical system component other than the
connectors on which heat shrink work is being
performed. Be sure to turn the “ON/OFF” switch to the
“OFF” position after use.

4. Using the UltraTorch UT-100 (HD-39963), Robinair Heat
Gun [HD-25070) with heatshrink attachment (HD-41183)
or other suitable radiant heating device, heat the crimped
splice to encapsulate the butt splice connection. Apply
heat from the center of the crimp out to each end until
the meltable sealant exudes out both ends of the
connector (see Figure 7-108).

NOTE
It is acceptable for the splice to rest against the heat shrink
tool attachment.

5. Heat the center of the splice until the crimp indentations
disappear and the tubing assumes a smooth cylindrical

- ; : appearance.
gauge wire marked on the butt splice connector with the
corresponding crimp cavity on the crimp tool (see Figure
?-85] Red
NOTE
If adjacent wires are being spliced, stagger the splices so that
the butt splice connectors are spaced at different positions
along the length of the wires.
AWARNING
Use extreme caution when operating the UltraTorch UT-
100 or any other radiant heating device. Read the
manufacturers instructions carefully before use. Yellow
Improper handling can result in personal injury and/or
Gauge Connector Part
Wire Color Number
18-20 Hed P/M 70585-93
14-16 Blue P/N 70586-93
10-12 Yellow P/M 70587-23 Figure 7-109. Packard Crimp Tool (HD-38125-8)
Metal
Melted sealant
insert - =

| HEH

—— .

!

ST gy

Insert stripped wire
ends into connector

- e O

Crimp wire ends
in connector

/

!

Apply heat and allow
connector to cool
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CRIMP TABLES

Table 1. 1998 Components

CONNECTOR POSITION | o Tormen CRIMPER Pofpes CORE CRIMP INSULATION CRIMP
IGMITION MODULE [144] jexcap! 12008) ALL TA1H0-54 OTT-16-00 1B CENTER POSITION CENTER POSITION
CAM PCSITION SENSOR [14A] (12008) ALL 72180-94 OTT-16-00 1B CENTER POSITION CENTER POSITION
TRAP DOOR SOLEMOID [154] ALL T205-T1A PACKARD 270 20 2 4
REAR LIGHTING [78] ALL 73191-85 HO-41 603 1B AEAR POSITION REAR POSITION
AEAR DIRECTIONALS [188, 180] ALL 73191-86 HO-41 603 16 AEAR POSITION HEAR POSITION
VOES [118] ALL 72181-B4 DTT-16-00 18 CEMTER POSITION CENTER POSITIIN
FRONT DIRECTIONALS [318] ALL TA181-88 HO-41 G5 18 AEAR POSITION REAR POSITION
HEADLAMP (XL CUSTOM ONLY) 338 ALL 73191-98 HO-4 1608 16 MIDOLE POSITION MIDOLE POSITION
INSTAUMENT CLUSTER [208] ALL T 56 HO-41 603 1B AEAR POSITION AEAR POSITION
LEFT HAMDOLEBAR CONTROL [24B] ALL T84 OTT-16-00 1B CENTER POSITION CENTER POSITEIN
RIGHT HAMDLEBAR COMTHOL [228] ALL 721584 OTTe00 1B CENTER POSITICN CENTER POSITHIN
SPEED SEMSOR [B5A] ALL TE150-94 OTT-16-00 20 (a) CENTER POSITICN CENTEA POSITION
SPEED SEMSOR [B58) ALL T2191-94 DTT-16-00 20 (a) CEMTER POSEITION CENTER POSITION
SPEEDCMETER TEAMINALS 7224184 {q) PACKARD 271 18 [H A
POSITICN LAMP el PACKARD 271 TIP
POSITION LAMP 9Eoa PACKARD 115 TIF
HEADLAMP GET05-834 ALL TO5SA6-33(]) PACKARD 115 16 14-16 GA.
AEGULATOR [778) 7210794 HD-42879 12 12

Table 2. 1998 XL Custom Main Wiring Harness, Part No. 70153-98

COMNECTOR POSITION an%rH:lmﬁéLER CRIMPER G?.;JI.TGEE CORE CRIMP INSULATION CRIMP
STARTER TERMIMAL Fa42 [a) PACKARD 270,271 12 B 3
CIRCUIT BAEAKER TEAMIMAL (BK) 043 [a) PACKARD 270271 14 B 3
CIRCUIT BREAKER TEAMIMAL (2-A) A6 [h) PACKARD 115 12,14 12-10 GA {h} 1210 GA. (h)
STARTER AELAY (BK BK/R) 85,55 a7 PACKARD 271 18 C i}
STARTER RELAY (RBK) 30 war PACKARD 271 14 c A
STAATER RELAY [2-GN) BT 9a37 [n) PACKARD 271 14,16  (h) A (1]
FUSE BLOGHK (2-GY) 1 T2E18-24(h) PACKAAD 271 16, 18 Cihi B il
FLISE BLOCK (00 2 72217-04 PACKARD 271 8 E A
FUSE BLOCK (2-BE) 3 T2220-34 {h) PACKARD 271 i3 A& () @ ih)
FUSE BLOGHK [2-Cvw) 4 T2320-34 (h) PACKARD 271 i[] A h G
FUSE BLOCK (2-F/BK} 5 T2I20-34 {h} PACKARD 271,115 14 & (h) G ()
FUSE BLOCK (2-FR/BK) [ TEI0-94 {h} PACKARD 271,115 14 A (h) G (k)
FUSE BLOCK (REK) 7 72218-84 PRCKARD 271 14 o IS
FUSE BLOCK (RIGY) 8 T2218-54 PACKARD 271 14 C A
ClL PAESSUAE SENDING UNIT 7224194 (g} (z} PACKARD 271 18 C A
REAR STOP LIGHT SWITCH [QAV) BT k) PACKARD 271 18 C o
REAR STOP LIGHT SWITCH (2-A) 53T () PACKARD 271 18 C (h) 0}
MAIN GROUND-CHASSIS aEE0 PACKARD 115 14 18-14 G, 16-14 G,
MAIN GROUND-CHASSIS (2-8K) 72242-34 {a} PACKARD 115,270 | 14.16(h) G (h} L3
SOLEMOID 72201-64 PACKARD 271,116 14 A [}
HOAM 9E3E PACKARD 271 i TIF ¥
HOHAM oE3a PACKARD 115 8 TIF ®
NEUTHAL SWITGH 9805 PACKARD 115 18 20-18 GA. 20-18 GA
COHL {WBK) 7224184 {n) PACKARD 271 18 C ig) [
TAIL LEGHT [7A] ALL T3180-96 HD-41609 1B AEAR POSITION REAR POSITEIN
EvaP: BOLEMOID {CAL.) [94] B.G TI50-96 OTT-16-00 1B AEAR POSITION REAR POSITHIN
EVAP. SOLEMOID (AL, ) [34] L TH180-96 DTT-16-00 16 CENTER POSITION CENTER POSITION
TOVOES [114] ALL TH80-94 OTT-16-00 1B CENTER POSITION CENTER POSITION
T BGENITICN MODULE [14B] EXCEPT S T2191-94 OTT-16-00 18 CENTER POSITION CENTER POSITION

| TO BGNITION MODULE [148] [ T2191-84 DTT-16-00 16 CENTER POSITION | CENTER POSITION

T AEAR DIRECTIONALS (184,194 ALL T3 B0-9E DTT-16-00 i AEAR POSITION FEAR POSITION
INSTRUSSENT CLUSTER [204] EXCEPT A THB0-96 HO-41609 i3 AEAR POSITION AEAR POSITION
INSTRUMENT CLUSTER [204] 1 T B0-86 HO-41604 CEMTER POSITION CENTER POSITION
T AKGHT HAND CONTROLS [224] EXCEPT 3 T2100-94 OTT 1600 18 GENTER POSITION CENTER POSITION
T AKGHT HAND CONTROLS [224] 3 T2190-94 OTT- 1600 16 CENTER POSITION CENTER POSITION
TO LEFT HAND CONTROLS [244] 158 7204 OTT-16-00 1B CENTER POSITION CENTER POSITION
TOLEFT HAND CONTROLS [244] 234 TG94 OTT-16-00 1B CENTER POSITION CEMTER POSITION
TO TURN SIGHAL MODULE [304] EXCEPT 2 TE180-94 OTT-16-00 1B CENTER POSITION CEMTER POSITION
TO TURM SIGHAL MODLILE [304] 2 TH150-94 OTT-16-00 16 CEMNTER POSITION CEMTER POSITION
HEADLAKMP [384] 1 THB0-96 HO-41 603 18 RAEAR POSITION AEAR POSITION
HEADLAMP [384] 234 T3190-96 HO-41 603 16 CENTER POSITION CENTER POSITION
FROMT TUAN SIGNALS [314] ALL T3180-06 HO-41 603 18 AEAR POSITION FAEAR POSITION
HEADLAMP 88705534 ALL TOSBE-93 [j| PACKARD 115 16 14-16 GA
IGHITION SWITGH KIT 71441-54 ALL TOSEE-93 [j] PACKARD 115 14 14-16 GA
BANK AMGLE SERSOR [1348] Al 703393 PACKARD 271 18 E [
REGLLATOR [778] 7210804 HO-4287% 12 12
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CRIMP TABLES
Table 3. 1998 XL Main Wiring Harness, Part No. 70135-98

COMNECTOR POSITION m}ﬁ%ﬂﬂkn CRIMPER GE.IUHEE CORE CRIMP INSLLATION CRIMP
STARTEA TERMINAL 8042 (a) PACKARD 270,271 12 B 3
GIRCUIT BAEAKER TERMINAL [BK} 5843 (a) PACKARD 270,271 14 B 3
CIRCUIT BREAKERA TERMIMAL [2-R) SAEE (h) PACKARD 115 12,14 12-10 GA. (1) 1210 GA, ()
STARTER AELAY (B, BK/R) 85,86 4837 PACKARD 271 1B C o
STARTER AELAY (R/BK) 30 G537 PACKARD 21 14 [ A
STAHTER AELAY (2G| &7 GEHAT (h] FACKARD 271 14,16 Ch B ih
FUSE BLOCK {2-GY) 1 T2219-84(h} PACKARD 271 16, 1B C ik} B (hi
FUSE BLOGCK (3] 2 TENT-04 PACKAAD 271 1B E A
FLISE BLOCK (2-BE) 3 72220-84 {h) PACKARD 271 16 A ih) G ihy
FLISE BLOGE (2000 4 72220-84 {h) PACKARD 271 16 A ih @ {hy
FUSE BLOCK (2-A/BK) [ T2250-84 [h) PACKARD 271,115 14 A () G {hy
FLISE BLOCK (2-A/8K) [ T2220-84 [h) PACKARAD 271,115 14 A ih G {hp
FUSE BLOCK [F/BH) 7 7E218-94 PACKARD 271 14 [ A\
FUSE BLOCK [RAGY) B TENE-G4 PACHARD 271 14 C A
L PRESSURE SENDING UNIT 7224184 (g) (2) PACKARD 271 1B C )
REAR STOF LEGHT SWITCH [00W) 9937 (b} PACHARD 271 1B C 5]
REAR STOP LIGHT SWITCH (2-A7Y) 9837 (b} PACKARD 271 1B G (hj [ (hj
MAIN GROUKD-CHASSES HIE0 PACHARD 115 14 1614 GA, 16-14 GA,
MAIN GROLIND-CHASSIS (2-BK) FE242-94 (a) PACKARD 115,270 | 14,164h) Gihy 34hy
ESOLEMCID 7294 PACKARD 271,115 14 A G
HORN DASE PACKARD 271 18 TIF ®
HORN CA9E PACKARD 115 18 TIF ®
MEUTRAL SWITCH B80S PACKARD 115 18 20-16 GA, 20-1B GA.
ColL 72241-94 (g) PACKARD 271 18 Cig A
COIL (2 PE] 7E241-94 (h)ig) PACKARD 271 18 A ih) B (k|
TAIL LIGHT [TA] ALL 7313098 HD-21803 18 REAR POSITION AEAR POSITION
EVAP. SOLENOID [CAL.) [94] B.C TANH0BG OTT-15-00 18 REAR POSITHN REAR POSITION
EVAP. SOLEMCHD [CAL.) [34] A 7319096 OTT-16-00 16 CENTER POSITION CENTER POSITION
TOVOES [114] ALL 72190-84 DTT-16-00 1B CENTER POSITHON CENTER POSITION
T IGMITICN MODULE [148] EXCEPT 6 7219194 DTT-16-00 1B CEMTER POSITHION CENTER POSITION
TO IGHITICH MODULE [148] [ 7219184 DT T-1E-00 16 CEMTER POGITILS CEMTER POSITION
TOREAR DIRECTIOMALS [134,194) ALL 7519084 DTT-16-00 18 REAR POSITION AEAR POSITION
INSTRLUMENT CLUSTER [204) EXCEPT 1 73130-85 HO-41604 18 HEAR POSITION AEAR FOSITION
INSTAUMENT CLUSTER [204] 1 7318084 HO-416049 CEMNTERA POSITION CENTER POSITION
TO RIGHT HAND CONTROLS [224] EXCEPT 3 72180-84 OTT18-00 16 CEMTER POSITION CENTER POSITION
T RIGHT HAND COMTHOLS [228] 3 72150-84 DT 1600 3 CEMTER POSITION CEMTER PLSEITION
TO LEFT HAND COMTROLS [244] 158 T2180-04 OTT-16-00 1B CENTER POSITION CENTER POSITION
T LEFT HAMD CONTROLS [24A) 234 T2190-04 DTT-18-00 16 CENTER POSITION CENTER POSITION
T TURM SEGNAL MODULE [30A] EXCEPT 2 7219004 DTT-16-00 18 CENTER POSITION CENTER POSITION
T TURN SEGMNAL MODULE [304] 2 TE190-84 OTT-16-00 16 CENTER POSITION CENTER POSITION
FRACNT TURN SIGNALS [314] ALL 7A190-895 HD-41604 18 REAR POSITION REAR POSITION
HEATHAMP BETO5-934 ¥ TORSE-93 () PAGKARD 115 16 14-16 GA
HEADLAMP BETO5-934 W.BK FOS3E-93 (]} PACKARD 115 16,18 14-16 GA
IGMITHIN SWITCH KIT 71441-94 ALL FOSBE-33 (j|ih} PACKARD 115 14 14-16 GA
BAMK ANGLE SENSOR [134B) All 72033-93 PACKARD 271 18 3 '

| REGULATCR [77A] TE19E-94 HO-42673 12 e

Crimp Table Legend 57 Cd

(&) - requires solder after crimping

(b - 9937 terminals require use of 72249-94 heat shrink tubing

(h} - double lug crimp
[j} - heat sealed butt splice connector

{q) - requires use of 72249-94 heat shrink fube

(Z) - use with 7629 nut
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The cavity numbers or positions in the fuse block are iden-
tified in the above illustration.




CRIMP TABLES

Table 4. 1997 XL Sport Main Wiring Harness, Part No. 70139-98

COMMECTOR POSITION TERMIMAL CRIMPER WIRE CORE CRIMP INSULATION CRIMP
PART NUMBER GALGE

STARTER TEAMINAL 9B42 {a) PACKARD 270,271 12 B 3
CIRCUIT BREAKER TERMIMAL [BK) 9843 Ja) PACKARD 270,271 14 B 3
CIACUIT EREAKER TERMINAL [2-R) 66 PACKARD 115 12,14 12-10 GA. 1210 GA, (7
STARTER RELAY [BK BK/R) 85,66 2437 PACKARD 271 18 C [
STARTER RELAY [RUBK) 30 937 PACHARD 271 14 ' A
STARTER RELAY 2-GN) BT 2937 PACHARD 211 14,16 C i) ATy
FLISE BLOCK (2-GY) i TER1T-94 PACKARD 271 18,16 () B [}
FUSE BLOGK (2-C} 2 T2219-94 PACKARD 271 18 ) B [}
FLISE BLOCK (2-BE) 3 TEE1G44 PACHARD 271 18 i) B )
FUSE BLOCK (2-00w) 4 TEE19-94 PACKARD 271 18 G () E )
FUSE BLOCK [2-A/EK] 5 72220-34 PACKARD 271,115 14 A G ih)
FUSE BLOCK [2-A/EK) & 72220-94 PACKARD 271,115 14 A G ih)
FUSE BLOCK [RVEK) 7 72216-94 PACKARD 271 14 c A
FLSE BLOCK [RIGY) a 72218-34 PACKARD 271 14 C A
QIL PRESSURE SENDING LINIT BAST [z} PACKARD 115 18 C A
REAR STOP LIGHT SWITCH (00 9937 b PACKARD 271 18 [+ [}
REAR STOP LIGHT SWITCH (2-Rey] 9937 [b) PACKARD 271 18 C ) 0o ih)
AN GROUND-CHASSIS QRGN FACKARD 115 14 16-14 GA 16-14 GA
MAIN GROUND-CHASSIS |2-BK) Ted42.94 (a) PACKARD 115,270 | 14.18(h G (ki Adhj
SOLENMD 72 -5 FACKARD 271,115 14 3 G
HORM DEIE PACKARLD 271 i3 TiF i
HOFM 9898 PACKAAD 115 18 TiF o
MEUTHAL SWITCH oEds PACKARAD 115 16 20-1B GA. 2018 GA
C:OAL [1308] ALL 72033-53 PACKAAD 271 18 E o
TAIL LIGHT [7A] ALL TI180-56 HO-41 615 1B AEAR POSITION REAR POSITION
EWAP. SOLEMOID (AL ) [34] BC TA150-05 OTT600 i3 AEAR POSITION REAR FOSITION
EVAP SOLEMOID [CAL,) [34] A TI190-95 OTT-16-00 1B CENTER POSITION CEMTER POSITION-
Cakd POSITION SEMSOR [148] ALL 7218184 OTT-16-00 1B CEMTER POSITION CENTEA POSITION
MaP SEMSOR [398] ALL T2213-54 [x) PACKARD 271. E70 18 E L
IEMITHOM MODULE |108] (BL) EXCEPT 2,11 TE151-54 OTT-16-00 18 CEMTER POSITION CEMTEA POSITHON
FENITICHN MODULE [10B] (BL) 2,11 T3151-84 DTT-16-00 18 REAR POSITION REAR FOSITICHN
HAMITICN MODULE [11B] (GY) ALL 73191-9 DTT-16-00 18 REAR POSITION REAR FOSITION
REAR DIRECTIOMALS [18A,134] ALL TH80-84 DTT-16-00 18 CENTER POSITION CENTER POSITION
INSTRUMENT CLUSTER [204] EXCEFT 1 T2180-84 HO-41604 16 CENTER POSITION CEMNTER POSITION
INSTRUMENT CLLUSTER [204] 1 T21680-04 HO-4 16509 18 CENTER POSITION CENTER PCSEITION
RIGHT HAND CONTROLS [224] EXCEPT 2 T2100-0d OTT-16-00 E] GENTER POSITION | CENTEH POSITEIN |
RIGHT HAND CONTROLS [234] 2 T2100-04 DT 1600 15 CENTER POSITION CENTER POSITION
LEFT HAND CONTROLS [244] 1.56 T2190-94 OTT-16-00 14 CENTER POSITION CENTER POSITICN
LEFT HAND CONTROLS [244] 234 T2150-04 OTT-16-00 1B CEMTER POSITION CENTER POSITHON
TUAM SKENAL MOOULE [304] EXCEFT 2 T2180-94 CTT-16-00 16 CEMTER POGITHIN CENTER POSITION
TUAM SIENAL BODULE [304] H T B84 BTT-16-00 16 CEMNTER POSITICN CENTER POSITION
FROMT TURN SIGNALS ALL TIH0-94 HO-41608 18 AEAR POSITION REAR PCSITION
HEADLAMP GE705-934 ¥ TOSES-03 (1) PACKARD 115 16 14-16 GA
HEADLAMPF BETO5-934 WBK TO5B5-83 (1) PACKARD 115 16,18 14-16 (GA
IGNITION SWITCH KIT 71441-94 ALL TOSEE-03 1) PACKARD 115 14 14-16 (RA_
BANK ANGLE SENSOR [134E] ALL T2033-93 PACKARD 271 18 E T
REGLLATOR [77A4] TE10E-94 HO-4287% 12 12

Crimp Table Legend

(a) - requires solder after crimping

(b) - 9937 terminals require use of 72249-94 heat shrink tubing . Ld 52

[h) - double lug crimp

[j) - heat sealed butt splice connector i &) 2

9] - reguires use of 72249-94 heat shrink tube — [ 1

ix) - use 72214-94 seal

(2} - use with 7629 nut Hsn=e |
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The cavity numbers or positions in the fuse block are iden-
tified in the above illustration.
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