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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 bafore customer delivery

are specified in the applicable mode| year PREDELIVERY
AND SETUP MANUAL.

The performance of new motorcycle inilial service s required
to keep warranty in force and o ensure proper emissions
systems oparation.

Aller a new motoreycle 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 squipment is necessary after
periods of storage, and frequently between regular service
intervals, to determine it additional maintenance is required.

AcauTion

« Do not attempt to retighten engine head boits.
Relightening can cause engine damage.

*  During the initial 500 mile (800 km) break-in period,
use only Harley-Davidson 20W50 engine oll. 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:

1. Tires for abrasions, cuts and corect presstire,

2, Secondary drive balt for proper tension and condition,
3,  Brakes, steering and throttle for responsiveness,
4

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 oll and transmission fluld levels.
Wheel spoke tightness, If applicabla.

o N @ o

Headlamp, tail lamp, brake lamp and directional lamp
oparation,

11



Regular Maintenance Intervals — XLH Sportster Models
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2 | Front lark oil R R R A R
V|
2 | Front kark baaring adjusimsant I I L I IL | IL I I I Ik
2 | Roar fork pevia bolt I I I I I I I I | I
2 | Rear fork beanngs* I I L I L | Ik I 1L I [
2 | Conaiton of rear shock absarksrs I I I I I | | | I I I
2 | Thratile control grp sbaeyve, speedomslar cakbls I L L L L L L L L
2 | From brake hand leves mroile contral cabéos, clutch L L L L L L L s
control caths and hand o
2 | Jifty atand i L L L L L L L L L L
3 | Enging mounte I I I I I I I I I |
3 | Engina OIl* PR Aa(1L|R[IT|A|{y| AL IRIITIR|ITIR|II]R[I|R|I
3| il e R R R R R R R R R A
4 | Engene idlo spoed 0 1R RN Y Y ) Y A A S R (O O O L Y A8, L1
4 | Operation af throtle and enmchenes controls FIarrL L errrrrer sy rerer e rere e pyEr A
4 | Air cloaner i I I ! TIEDRL I i i i
4 | Fual vate, lineg and fittings for lasks LI I S R (0 I O O (O Y O N T A A
4 | Fual tank filker scroen I I | I I I I I I 1
4 | Aircleanar backplate EVAP butterfly valve aparatsan LN T I T T T Y I I A T N O Y T Y Y A T Y R A O
(il mojuippad)
6 | Frimary chain | | 1 | I [ 1 | I I I
B | Prmary chaincasafransmission lubricant R{(I|A[VI|AR|I|R|VI|R]|T]A| V| B|1|R|[I|AR|[I|R|1]|R
& | Fuoar drive bell 1| A I | I I I | I | I I
6 | Cluteh adjustment A A A A L LY A A A A A
7| lgreticn timing and MAP sansor (12008) or vacuum- I 1 I I I | I I I |
operated alectnc switch (VOE S
7 | Bank Anghe Sensor I I i I | I | I I |
7 | Operation of all electrcal equipment and switchas IS R O O R I N L OO (L R (A OO (O Y O N O P
T | Spark plugs I R I R 1 R I R i R
T | Batlery connections T T T T T T T T T T
= | All Fasteners excapt angine head bolts T T T T T T T T T T
= 1 RAead test X KX [ X[ X[X]|X| X | X|X || X || X|X|X|[X[X|X|X|X
Table Coda: *Also periorm priar to storags or annually
A - Bfpust R - Reptace or chahge.

1-2

1= Inspect, and il necessary, cormect. adjpust, clean or replace.

L - Lubrcate with specified lubncant.

T - Tightan o propar bargue.
X - Partarm,




5765

Fuel supply valve
Carburetor enrichener knob
Battery

Engine oll tank drain hose
Rear axle adjuster

kW=

Primary & transmission drain 10, Engine oll 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)

G

1. Engine oil fill plug & dipstick

2. Carburetorfair cleaner

3. Front brake master cylinder &
reservoir

4. Speedometer

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

XLH 883 - Right Side View (Typical)
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1. Fuel supply valve

2. Carburetor enrichener knob
4. Battery

4. Engine oll tank drain hose
5. Rear axle adjuster

6. Primary & transmission drain  10. Engine oil filter

plug 11. Voltage regulator
7. Cluteh inspection cover 12. Clutch cable adjuster
8. Primary chain cover 13. Ignition coil
9. Primary chain inspection plug 14. Gear shift lever

XLH 1200 - Left Side View (Typical)

ATEE

—

Engine oil fill plug & dipstick
Carburetorfair cleaner

Front brake master cylinder &
reservoir
Speedometerftachometer

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

1-4

XLH 1200 — Right Side View (Typical)
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1. Fuel supply valve 6. Primary & transmission drain  10. Engine oll filter
2. Carburetor enrichener knob plug 11. Voltage regulator
3. Battery 7. Clutch Iinspection cover 12. Cluteh 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)
BTTrE
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. lIgnition 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 Customn — Right Side View (Typical)
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8527

Fuel supply valve
Carburetor enrichener knob
Battery

Ignition module (under seat)
Engine oil tank drain hose

Rear axle adjuster

Primary & transmission drain
plug

Cluteh inspection cover
Primary chain cover

10.
11.
12.
13.
14,
15.

Primary chain inspection plug
Engine oil filter

Voltage regulator

Clutch cable adjuster

Ignition coil

Gear shift lever

XL 12005 Sport- Left Side View (Typical)

LK =]

Engine oil fill plug & dipstick

2. Carburetorfair cleaner

reservaoir
Speedometerftachometer

Front brake master cylinder &

Ignition/light switch

Fork lock brackets

Timing inspection hole plug
Rear brake master cylinder &
reservaoir

]

10.
11,
12.

Electric starter motor
Rear axle adjuster

Rear sprocket and drive
Shock absorber(s)

1-6

XLH 12005 Sport— Right Side View (Typical)




STORAGE

GENERAL

IF the motoreycle will not be operated for several months, such
as furing the winter season, thereé are several things which
should be done to protect parts agalnst corrasion, 1o preserve
the kattery and to prevent tha buildup of gum and varnish in
the carburetor,

Thig work should be perdormed by your local Harley-Davidson
dealer or other qualified technician lollowing Service Manual
proceduras.

AWARNING

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
five resulting In personal injury.

| Fill fuel tank and add a gasoling stabilizer, Use one of
the commercially avallable gasoling stabilizers following
the manufacturer's instructions. Turn fuel supply valve
off. Drain all gascline from carburetor by loosening fuel
bow| drain scraw one full turn; gasoling will drain through
fual overflow fiting. Retighten drain screw aller all
gascline has besn drained from carburatar,

OR

Drain all gascline from the tual tank, Spray the inside of
Ihe fuel lank with ong 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 trom the oll tank bottom to the oll pump feed
titting, This pravents ol from seaping past the chack ball
inta the oll pump and Hiling the engine fywhesl
compartment

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

4. Greaso wheel baarings and Install new seals.
3, Adjust primary chain,

S

Check tire inflation, It the motoreyele will be stored for an
extanded pariod of ima, sacurely support the motoroycla
under the trame so thal all weight is off the tires.

7. Wash palnted and chrome-plated surfacas. Apply a light
Him of all to exposed unpainted surfaces,

AwarNiNG
Do nolt apply any oll 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 baltery from vaehicle, Charge battery unill the
conact voltage 15 oblained. Charge the baltery avary
other month if it is siored at lemperatures balow BO'F
(16°C). Charge battery once a month IF it s stored at
lemperatures above 60°F (16'C).

AWARNING

«  Always unplug or turn off battery charger belore
connecting or disconnecting charger clamps at
battery. Connecling 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 onlo the
surrounding area and personnel, resulting in injury,

+ Store battery oul ol reach of children. Battery
contalns sulfuric acid which can cause severe burns
1o eyes, skin and clothing.

8. I motorcycle |s to be covered, use a material that will
breathe, such as light canvas. Plastic materials that do
nol breathe piomata the formation of condansation,

REMOVAL FROM STORAGE

AwarniNG

After exiended 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 wvehicle 1o move
unexpectedly at start-up, resulting in personal injury.

1. Charge and Install battary,

2 Remove and inspect the spark plugs.
NEcassary

Replage i

3. Clean the air cleanar elamant.
4, Ittual tank was drained, fill fuel tank with frash gaseling,

5. I ol feed ling was pincned off or plugged, unpiug it ano
reconnect,

G, Start tha engine and run untll it reaches normal operaling
lamperature.

7 Check engine ol level, Check the transmission lwbrcanl
leval  Fill to proper levels with correct flulds, it reguired

B Perorm all of the checks n
CHECKLIST in the Owner's Manual.

lhe FPRERIDING
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FLUID REQUIREMENTS

GENERAL

United States System

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

« 1 pint (U5 = 16 fiuid ounces (L.
= 1 guart (L.5.) =2 pints (U.5.) = 32 fl. pz. (U.5))
1 gallon (US) =4 quarts (U.S.) =128 fl. oz, {L.8.)

British Imperial System

Fluid voluma measuraments in this Service Manual do not
include the British Imperial (Imp.) system equivalents. The
following conversions exist in tha British Imperial system;

« 1 pint {Imp.) = 20 fluld ounces {imp.)

¢ 1 quart {Imp.} = 2 pints {Imp.}

« | gallon {Imp) = 4 guarts {Imp.)
Although the same unlt-ol-measure terminology as the U.S.
system Is used in the British Impenal (Imp.) system, the
actual volume of each British Imperial unit-of-measure dilfers
tram its U8, counterpart, The LS. fluid ounce s larger than
the British Imperial Muid ounce. Howavear, the LS. pint, quart
and gallon are smaller than the British Impearial pint, quart and
gallon, respectivaly, Should you need 1o convert from LS,
units to British Imperial units (or vice versa), refer to the
following:

o luid ounces (U.5.) x 1.042 = fluid ounces (Imp.)
*  pints (U.5.) x 0.833 = pints (Imp.)

»  guarts (LS. x 0,833 = quarts {Imp.)

= gallons (U.S.) x 0.833 = gallons (Imp,)

+  fuld ounces {(Imp.) x 0.960 = fluld ounces (U.S.)
« pints (mp) ® 1,201 = pints (U.5.)

= quarts (Imp.) x 1.201 = quarts (LL5.)

+  gallons (Imp.) x 1.201 = gallons (U.5.)

Metric System

Fluid volume measuremenis in this Service Manual include
the melre syslem egquivalents, In the metric system, 1 liter
(L) = 1,000 milliiters (mL). Should you need to conver! from
U.S. unils-of-measure o melric units-of-measura (or vice
versa), refer 1o the following:

«  fluld ounces (U.S.) x 29.574 = milliliters
=  pints (LUL.5) x 0.473 = liters

= [uarts (U.5.) x 0.946 = liters
«  pallons (U.S.) x 3.785 = liters

«  milliliters x 0.0338 = fluid cunces (U.5.)
o liters 2114 = pints (U.S)

«  liters x 1.057 = guarts (LL5.)

=  liters x 0.264 = gallons (LLS.}

WHEEL BEARING GREASE

Use Harley-Davidson WHEEL BEARING GREASE (H-D Part
No. 99855-89).

BRAKE FLUID

AAWARNING
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 atiention. KEEP BRAKE
FLUID OUT OF THE REACH OF CHILDREMN!

Use only 0.O.T. 5 SILICONE HYDRAULIC BRAKE FLUID (H-
D Part Mo. 89802-77)

FRONT FORK OIL

Use only HYDRAULIC FORK OIL TYPE “E" (H-D Part No.
99884-80)

ENGINE OIL

Engine oil is a major factar in the parformance and service life
of the engine, Always use the proper grade of oil for the low-
ast temperature expected before the next scheduled ol
change.

It It Is necessary to add oil and Harley-Davidson ol is not
avallable, 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 olls, in
descanding order, are 20W-50, 15W-40 and 10W-40, At the
first opportunity, see a Harley-Davidson dealer to change
back 1o 100 percent H-D all

1
Harley- Harlay- Lowaest WE::“
Drovidson Viscoslly | Davidsan Amblem Sarts Balow
Typo Ratlng Tomporalur BOF (10°C)
HE WLif-gracda SAE HD 240 Ealow di'F E xonllont
10D (4'C)
HO WAulti-grace BAE MO 240 Abaye 40°F f3o0d
BOWSO e
HE! Raguiar SAF HD 240 Ao GF Fonr
Heavy 50 [16°C)
HD Extra Hesavy SAE D 240 Aliowa B°F (Tl
&0 [27°C)

Use a good quality leaded or unleaded gascling (B7 pump
actane or higher). Pump octana is the octane number usually
shown on the gas pump.

PRIMARY DRIVE/TRANSMISSION
LUBRICANT

Use only Harley-Davidsan SPORT TRANS FLUID (H-D Pan
Mo, 98854-86 gquart (U.S.) size or H-D Pari No. HBB55-96
gallon (U.S.) size).



METRIC CONVERSION TABLE

MILLIMETERS to INCHES INCHES to MILLIMETERS
(mim % 0,03937 =inches) {inches x 25.40 = mm)

mm in.|mm in. | mm in. | mm in.||in. mm | in. mim | in. mm | in, mm
1 0o3g|os 9842 | 58 2283 91 3582|001 025| B 16.240 (1'% 4921 (3% 8414
2 0078126 1.024 | 59 2.323| 92  3.622||.002 081 (% 158752 50.80|3% 8572
a  oii8|e7 1.063 | 60 2362| 83  3.661(.003 076|"m 17462 |2Vw B2.39|34 BA 36
4 0167 |28 1.102 | 61 2401 94 3701|004 102|.7 17.780 |21 53.34 |37 873
5 0197 |29 1.142 |62 2441 95  3.740(.005 127 |4 18.050 (2  5387(3'p 8BGO0
& 023630 118163 2480| 96  3.779|l.006 152|.8 20,320 (2%wm 55.56(a%w 9049
7 027531 1,220 | B4 2519 97  3.818|/.007 178|"s 20638 |22 G5 BE |26 81 44
8 03i5(32 |.260 | 65 2559 98  3,858(|,008 20378 22225(2'y  S7A5|8% 9207
9 035433 1.299 | 66 2508| B9 3.897||.009 229|9 22.860 [2.3 58.42 (34, P3G
! 0394 | 34 1.338 |67 2638100 3.937/[.010 254 |Wha  23812|2%s  S5B.74|37 53 98
2 .0787 |35 1.378 | 68 2877|107 3.976| 'is 397 |1 2540 (2%  BO.32(3% 8525
3 1181 |36 417 |69 2716|102  4.016{.020 508(1'e 2699 |24 60.96 | 3.8 96,52
4 A675(37 1.456 | 70 2756/103  4.055|.030 76214 2784 (27he 61913 96.84
5 1968 | 28 1496 |71 2795104  4.004| /e T94(1 s 2857 (2'h  B3EO(3'  BB42
§ 2362|139 1,535 |72 2834106  A4134(040  1.016|V%e 3016 |2%w 650839 94,06
7 275640 157573 2874|106 4473|050  |.270|1.2 3048 |26 66,04 (3" 10001
A a14g|an 161474 2913(107  a212(|060  v524 v 3175 |25 G667 |4 016
g 3543 | 42 1 663 |75 2953 (108  4.252|'fw 158813 3302 [2'he 68264 10218

10 3937 | 43 | 683 |76 2882 (108 4291|070 1.778(1%ws 3334 |27 BBSE|41 {0414

i 4331 |44 1732|77 3031110  4.331(|.080 2032(1% 3492 |2% 698614 (0477

12 4724 |45 1772|748 3071111 4.370[.090 2286(14 3556 |28 a2 |4 10636

13 511846 1811|789 3110112 4.408||1 2540(17a 3851 |2Ws 7144|422 10668

14 5512 |47 1.850 (80 3149113 4.449||'h 3175(1'» 3810 (27  73.02|4'  107.85

16 5905 | 48 1.890 | 81 3188|114 44880 4.762 | 1%w 3968 |29 736643 10922

16 6299 (49 192982 3208|115  4527||.2 5.080(16  A40B4 |[2'%n  TAGT|[d4%s (0054

17 6693 | 50 1968 | 84 2268|116 4.567||'n 6.350(1% 41.27 |23 7620 (4% 11112

18 7086 | bt 2.008 |84 3.307 (117 4.606|.3 7.620|1 " 4288 |3 777944 m.?al

10 7480 | 52 2047 |85 3546|118 46455 794817 4318 |3 A7 47 1127

20 7874 |53 2.(186 | B6 3386|119  4.685|% 9525|113 4445 (3 T7RIT|4A 11430

21 HI6E | 54 2.126 |87 3425|120  4.724| 4 10160|1.8 4572 |3%s BO9G[4%: (1580

22 BB61 | 55 2165 |88 3484121  4764|" 111121 46,04 (32 B12B|46 11684

23 0055 ' 56 2205|849 3504122 4803w 12700(17a 4762 [8'w  B255(4% 11747

24 0449 |57 2,244 |90 3543123  4842|%s 14.288(1.9 4826 |33 83824 e 119.08
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FASTENER TORQUE VALUES

Torgue specifications for specific companents are listed in each
section al the point of use. When converting to Mewton-meters,
use the formulas given under the metric chart. For all other fas-
teanars, usa the values listed in one of the lables below, In the
English table, torque figures are listed in fi-lbs, except those
marked with an asterisk (*), which are listed in in-lbs. In the
metric table, figures are isted in Newton-meters.

AAwarnING

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

ENGLISH

MINIMUM BOOY SIZE OR DUTSIDE DIAMETER
FASTENER | TYPE | TENSILE MATERIAL ¥ (number) - . (inchas|
STRENGTH 2l 3T a5 [ 6 [ 8 |10 im[an6] & [7n6] 2 |oi6] &8 | %@ | 78] 1
BAE 2 74,000 LOW
D ATEEL P& CARRGN ] 12 i » 47 [id] o8 | 755 | 2G| AW
" SAES | 1:0.000 WAE 1L
STEEL Pl CARBON 19 a2 | 10| 18 | s ) s | 78 | 1| 1ma | w5 | dee | s
HEAT THEAT
SAET 133,000 MEDILIM
66 BTEEL FEI CARBON 19 | 25 | o4 | 198 [ 164 [ S | 380 | 5TD | 84D
A ALLEH
BAER | 150,000 MELHUM
@ STEEL (] GARBON 19 [ es | 47 [ 78 | 1@ | 108 | 230 | se0 | s00 | B
ALLOY
0 BAE A 150,000 MELDILIW
STEEL PSl CARBON il b THO| 1| 189 | 250 | @80 | G000 | EOD
= BLLOV

= BOCKET | 212000 | HIGH CARBEORN
BET Fl QUENCHED B
SOREW TEMPERED

18| a0 | 7Ot M0t [ 18 | 28 43 | @& [ soD | 146

6’_: STURS [ Ui BAE 2 5 ard B valuss woen grde & known with nut ol saiiclent strsge

Torgue values i In=1bs.

METRIC EQUIVALENTS FOR ENGLISH FASTENERS

MINIMLN __ BODY SIZE DR OUTSIDE DIANETER B
FASTEMER TYPE TENSILE MATERIAL # {rumbier mm (mlisimotirs)
K SRR 2 [ 8 [ a5 [ 6 [ 8 [ |64 7896111127 1a3] &8 181 [ 22| 254
SAE 2 g LChY
{ ) ATEEL kil CARBCH B3 | 166 | 277 | 483 [ 650 | BG4 | 9328 ] 2144 | 2805 | 4207
SAE B B3, MEDILM
<;7\> STEEL ke’ CAREON 16 | &5 [ 140 | 240 | 460 | 747 | 107.0 [ 1677 | 2180 | #54 | 5283 | 6114
HEAT TREAT
BAE T LR MEDILM
O | steeL | kg CARBDN 180 | 246 | 608 | oaz | 1seq | 21s0 | 2era | aava | sesa | vt
ALLOY
- SAE B 10545 MEDIUM
e_g BTEEL ke cﬁns&m 194 | 41 | B8 | 1079 1646 | 2337 | 2180 | S8k | EE0a | 1200
L
T GAE B 10,545 MEDILIM
STEEL ke CARBON 19,4 | 401 | A50 [ 1079 [ 1648 | 2387 [ M8t | 6255 | B29E | 12200
ALLOY
= SOGKET | 14804 | HIGH CARBOH
SET gprm? CUENCHED 0| 18 [ a4 | B1 | 161 | 240 | 401 | 505 | A7 | 1083 | po1d
SCREW TEMPERED
[ / STUDE U SAE 2, 5 and B values whan graoe (s known, wih it of sifficiol sanglh
1

faotpouncs (Tt-1D8) x 1,356 = Hewlonanotem: (Nm)
1-10

mef-poungs (in=1bs) % 0,113 = Newlor-metzs (Nm)




TROUBLESHOOTING

The ftollowing check list can be helpiul in locating most
operating troubles. Refer w the appropriate sections in this
Seryice Manual for defailed procedures.

ENGINE

Starting Motor Does Not Operate or Does
Not Turn Engine Over

1. Engine run switch in OFF position.

2 lgnition switch not omn,

3. Discharged battery, loose or coroded connections.
[Solenold chatters, )

4 Starter control relay ot solenoid not functloning,

5. Electric starter shafl pinion gear nol engaging or over-
running clutah slipping.

Engine Turns Over But Does Not Start

Fuel \ank empty.

Fuel vaive turned off.

Fual valve or filler clogged.

Dischargad batlery, loose or broken battery terminal

connections.

Fouled spark plugs.

Spark plug cables In bad condition and shorting or cabla

connections loose,

7. Ignition timing badly owl of adjustment,

B Loose wira connection at coil or battery connection or
plug between ignition sensor and modulg,

8 |gnition eoil not fupctioning,

10, Ignition module not functioning.

1. Ignition sansor not funetioning

12, Sticking or damaged valve of valves,

13, Engine YHooded with gasoline as a result of averchoking,

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 ona of the battery terminals, at

coll, ar at plug betweaen ignition sensar and module.

Carburetor controls not adjusled corractly.

Ignition coil not funclioning.

Engine oil oo heavy (winter oparation)

Ignition not timed propany.

Fual tank filler cap vent plugged. or carburstor fuel line

closed off rastricting fuel flow.

10. Water or dirt in fuel systam and carburelor.

11 Enrichener valve inoperalive.

12, Air leak at intake manifold.

18. Valves sticking.

14 Air cleaner backplate EVAP butlerfly valve (Il equipped)
stuck closed or inoperative.

£t B -

o o

@@~ o

Starts But Runs Irregularly or Misses

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

lgmition coil not Tunctianing,

Ignition module not Tunclioning.

Ignition sensor not funclioning

Battery nearly discharged.

Damaged wire or loose connection al battery lerminals

or coil.

9, Imermittent short circuit due to damaged wire insulation.

10, Water or dirt In fuel system and carburetor or filter

11, Fuel 1ank filler cap vent plugged or carburetor float bow|
vent closed off.

12. Carouretor controls improperly adjusied,

13, Air leak at intake manifold ar air cleanar,

14, Damaged intake or exhaust valve.

16, Weak or broken valve springs

16, Incomrect valve timing.

17 Alr cleaner backplate EVAP buttertly valve (Il equippeu)
stuck closed or inoperative

=

Spark Plug Fouls Repeatedly

1. Incorrect spark plug.

2, Piston rings badly worn or brokern.

3. Fuel mixture too  rich  (see
TROUBLESHOOTING),

4. Valve stem seals worn or damaged,

B Valve guides badly worn.

CARBURETOR

Pre-Ignition or Detonation
(Knocks or Pings)

1 Excessive carbon depasil on piston head or combustion
chamber,

2. Incorrect heat range spark plug
3. Spark plugs not firing.

4. lgnition liming advanced.,

6 Fuael ooctane rating oo low.

6. Intake manifold vacuuim leak,
Overheating

1. Insufficient oil supply, or oll not elreulating.
2 Leaking valves,

3. Heavy carbon deposit.

4 Ignltion timing relarded.

Valve Train Noise

Hydraulic Rer nat lunctioning properly
Bant push rod,

Cam. cam gears, or cam bushings worn,
Facker arm binding on shafl,

Valve sticking in guide

S

Excessive Vibration

1. Upper mounting bracket |oose, broken of Impropetly

spaced.

Lower mounting bolls loosa.

Broken frame.

4. Primary chain badly warn or links tight as a resull ol
insufficient lubncalion,

5 Wheels not aligned and/or ires worn.

6. Internal engine problem.

L
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ENGINE LUBRICATION SYSTEM

Qil Does Not Return To Qil Tank

Ol tank empty.

Return pump gears damagec.
il teed pump not functioning.
Restricted oil ines or fittings.

= Lo A

Engine Uses Too Much Qil or
Smokes Excessively

1. Pislon rings badly worn or broken,
2, WMalve stem seals worn or damagead.
3. Valve guides worn.

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

1. Logse parts,

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

Restricted oll return ling to tank,

Restricted breathar passage(s) 1o air cleaner.

ELECTRICAL SYSTEM

Alternator Does Not Charge

Regulator-rectifier medule not functioning.
Reclifier not grounded.

Engine ground wire loose or broken,
Loase or broken wires in charging cireuit,
Stator not functioning,

Rotor not functioning

=W

=N 0 Fa .

Alternator Charge Rate Is Below Normal

Regulator-ractifier modula not tunchicning.

1

2. Stalor not functioning.
3. Rotor not lunctioning,
4. Waak battery.

5. Loose connactions
FUEL

Carburetor Floods

Excessive "pumping” of hand throttle grip

Inlet valve sticking.

Inliat valve and/or valve seat worn or damaged.

Dirt or other foreign matter between valve and jts seat,
Floal misadjusted or filled with fusl

e

TRANSMISSION

Shifts Hard

1. Clutch dragging slightly.

2. Ghifter forks (Inside transmission) damaged,

3. Corners warn  off shiffer  clutch dogs
transmisgion)

(inside

112

Jumps Out of Gear

1. Shifter pawl impropearly adjusted.

2. Shilter engaging parts (inside fransmission) badly worn
and rounded,

3. Shifter forks bant.

4, Damaged gears.

CLUTCH
Slips

1.  Cluich cantrels improperly adjusted.
2. Worn friction plates

Drags or Does Not Release

1. Clutch controls impropetly adjusted,
2. Cluteh plates excessively warped.

Chatters

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

CHASSIS

Irregular / Inadequate Brake Action

1. Master cylinder low on l|uid

2. Brake line contains air bubbles,

3. Master or wheel cylindar piston wern,

4. Brake pads impregnated with grease or oll

5. Brake pads badly worn (116 In. (1.6 mm) minimum

lining thickness),
Brake disc badly worn or warped.

7. Brake pads dragging or excessive braking (brake fades
due to haat bulldup),

B. Insufficlent brake padal or handlever free play (brake
drags).

Handling Irregularities

1. Tires improperly inflated, Check TIRE DATA Section. Do
not averinflate,

2. Loose wheel axle nuts. Tighten front nut to 50-55 H-lbs
{68-75 Nmj}. Tighten rear nut to 80-65 ft-ibs (81-88 Nm).

3. Excessive whael hub bearing play.

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

5 Rims and tires out-of-true sideways (tire runout should
not be more than 584 in. (2.0 mm)).

& FRims and tires out-of-round or eccentric with tub (tire
runout should not be more than 3/32 in. (2.4 mm)),

7. lrregular or peaked fron lire tread wear

Tire and wheel unbalanced,

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

10. Shock absorber not tunctioning normally,

11. Heawvy frant and loading. Non-standard eqguipment on the
front end [such as heavy radio receivers, exira lighting

equipment, or luggage)l lends to cause unstable
handling.

m




SHOP PRACTICES

REPAIR NOTES

NOTE

«  General maintenance praclices are given in this section.
»  RAapair = Disassembly/Assembly
= Replace = RemovalinstaNation

All special tools and torque values are noled al the point of
UsE.

All required parts or matertals can be found in the appropriata
PARTS CATALOG.

SAFETY - Salety is always the mosi important consideration
when paerforming any job, Ba sure you have a complete
understanding of the task to be performed. Use common
sense. Use the proper iools. Don't |ust do the job - do the job
salely.

REMOVING PARTS - Always considar the weight of a part
whan lifting. Use a hoist whenever necessary. Do not [ift
heavy parts by hand. A hoist and adjustable lifting beam or
sling are needad o remove some parts. The lengths of
chaing or cables from the hoist to the part should be equal
and parallal, and should be positioned directly ovar the center
of the part. Be sure that no obstructions will interfera with tha
lifting operation, Never leave a part suspended in mid-air.

Always use blocking or proper stands lo support the part that
has bean hosted. Il & part cannot be removed, verity that all
balis and attaching hardware have been removed. Check o
see il any parts are in tha way of the part being removed.

When removing hoses, wiring or lubes, always tag each part
o ensure proper installation.

CLEANING - If you intend 1o reuse parts, follow good shop
practice and thoroughly clean the parts belore assambly,
Keep all dirt out of parts; the unit will perform better and last
longer. Seals, filters and covers are used in this vehicle to
keap oul ervironmental dirl and dust, These items must be
kept in good condition to ensure satislactory operation.

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

Always clean around lines or covers before they are removed.

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

DISASSEMBLY AND ASSEMBLY - Always assemble of
disassemble one part at a time. Do not work on two
assemblies simultansously. Be sure lo make all necessary
adjustments, Recheck your work when finished. Be sure that
everything is dona

Operate the wvehicle lo perform any fhnal check or
adjustments. If all Iz carrect, the vehicle is ready to go back 1o
the customer,

REPAIR AND REPLACEMENT
PROCEDURES

HARDWARE AND THREADED PARTS - Install helical
thread inserls when Inside threads in castings are siripped,
damaged or not capable of withstanding specitied torque,

Replace bolls, nuis, studs, washers, spacars and small
commaon hardware || missing or in any way damaged. Clean
up or repair minor thread damage with a sultable tap or die

Replace all damaged or missing lubrication fittings.

Use Teflon tape on pipe fitting threads.

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

INSTRUMENTS AND GAUGES - HFeplace broken of
detective instruments and gauges. Replace dials and glass
that are so scratched or discolored that reading is ditficult.

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

Wash bearings In a non-flammable cleaning solution. Knock
out packed lubricant inside by tapping the bearnng against a
wooden block. Wash beanngs again. Cover bearings with
clean matenal after setting them down 1o dry, Mevar use
comprassed air 1o dry bearings

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

Be sura that the chamfered side of the beaning always laces
the shoulder (when bearings installed against shoulders).
Lubricate bearings and all metal conlact surfaces before
prassing into place. Only apply pressure on the part of the
bearing that makes diract contact with the mating part.

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

Bearings do not usually need to be removed, Only remove
beanngs if necessary.



BUSHINGS — Do not remove a bushing unless damaged,
excessively worn or loose in its bore. Press out bushings that
must be replaced.

Whan prassing or driving bushings, be sure to apply pressura
in line with the bushing bore. Use a bearing/bushing driver or
& bar with a smooth, flat end. Never use a hammaer to drive
bushings.

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

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

If & gasket must be made, be sure o cul holes that mateh up
with the mating parl. Serlous vehicle damage can ocour if any
flange holes are blocked by the gasket, Use material that is
Ihe righl type and thicknass.

LIP TYPE SEALS - Lip seals are used o seal oil 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 | required to gain access lo other parts or if seal
damage or wear dictates replacemant.

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

NWHVE discard seals after reamoval, Do not use the same seal
twlce.

O-AINGS (PREFORMED PACKINGS) - Always discard O-
rings atter removal. Replace with new O-rings. To prevent
leaks, lubricate the O-rings belore installation. Apply the
same type of lubricant as thal being sealed. Be sure that all
gasket, O-ring and seal mating surfaces are thoroughly clean
betore Installation,

GEARS - Always check gears for damaged or worn teath,

Remove burrs and rough spots with a honing stone or crocus
cloth belare installation. Lubricate mating surtaces before
pressing gears on shafts.
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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 1o tapered splines should be very tight If shafts
are noi tight, disassamble and inspect lapered splines.
Discard parts that are worn. Be sure lapered spiines are
clean, dry and free of burrs before putting them in place.
Press mating parts togethar tightly.

Clean all rust from the machinad surfaces of new parts.

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

CLEANING

PART PROTECTION - Before cleaning, protect rubber paris
{such as hoses, bools and electrical insulation) from cleaning
solutions, Usa a grease-proof barrier material, Remove the
rubber part it it cannot be properly protected.

CLEANING PROCESS - Any cleaning methad may be used
as long as it does not result in parts damage. Thorough
cleaning is necessary for proper parls inspection. Strip rustad
paint areas to bare metal batore repainting,

RAUST OR CORROSION REMOVAL - Remove rust and
corrosion with @ wire brush, abrasive cloth, sand blasting,
vapar blasting or rust remover. Use buffing crocus cloth on
highly polished parts that are rusied,

BEARINGS - Remove shields and seals from bearings
before cleanng. Clean bearings with parmanent shields and
seals in solution.

Clean open bearings by scaking them in a petroleum
cleaning solution. Never use a solution thal contains chlorine.

Let bearings stand and dry. Do nol dry using compressed air,
Do not spin bearings while they are drylng.




TOOL SAFETY

AIRTOOLS

Always use approved eye protection equipment when
parforming any task using air-oparated toals.

On all power topls, use only recommended accessones
with proper capacity ratings.

Do not exceed air pressure ratings ol any power tools.

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

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

Never point an air tool at yoursell or another person.
Protect bystanders with approved eye protection,

WRENCHES

Ll

MNevar use an extension on a wranch handle.

It possible, always pull on a wrench handle and adjust
your slance to prevent a fall it something lels go.

Mever cock a wranch.

Never use a hammer on any wrench other than a
Striking Face wranch

Discard any wrench with broken or battared poinls,
Never use a pipa wranch 1o bend, ralse, or lift a pipe.

PLIERS/CUTTERS/PRYBARS

-

Plastic- or vinyl-covered phers handles are not intended
1o act as insulation; don’t use on live electrical circuits.

Don't use pliers or cutters for cutting hardenad wire
unless they weare 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 hardenad object,
such as another hammer,

Always grasp a hammer handle firmly, close 1o the end.
Strike the object with the full face of the hammer.

Never work with a hammer which has a loose head,
Dizcard hammer if face is chipped or mushroomead,
Wear approved eye protection whan using striking tools.
Protect bystanders with approved eye protection,

PUNCHES/CHISELS

Nevar use a punch or chisel with a chipped or
mushroomed end; dress mushroomed chisels and
punches with a file,

Haold a chisel or a punch with a tool holdar if possible.

When using a chisal on a small piace, clamp the plece
firmly in & vise. and chip toward the stationary |aw.

Wear approved eye protaction whan using these tools.

Protect bystanders with appraved aye protection.

SCREWDRIVERS

Don't use a screwdriver for prying, punching, chisaling,
searing, or scraping.

Usa the right type of screwdnver for the job; mateh the tip
to the fastener.

Don't interchange POZIDAIVE®, PHILLIPSY, or REED
AND PRINCE screwdrivers,

Screwdrniver handles are not intended 1o
insulation; don't use on live electrical cifcuits,

act as

Don't use a screwdrlver with rounded edges because it
will slip - redrass with a file



RATCHETS AND HANDLES

-

Perodically clean and lubricate ralchet mechanisms with
a light grade oil. Do nol replace parts individually;
ratchets should be rebuilt with the entire contents of
service KiL

MNever hammar or put a pipe extension on & ratchet or
handle for added levarmage.

Always support the ratchet head when using socket
extensions, bul do nat put your hand on the head or you
may interfere with the action of its reversing mechanism,

Whan breaking lnose a fastenar, apply a small amount of
pressure as a test o be sure the ratchet's gear wheel 15
engaged with the pawl

SOCKETS

Never use hand sockets on power or impact wrancheas,
Selact the right slze socket lor tha job,

Mever cock any wrench or sackel,

Select only impact sockets for use with alr o) electric
impacl wranches.

Replace sockets showing cracks or wear.
Keep sockels clean.

Always use approved aye profection whan using power
or impact sockets,

STORAGE UNITS

Don't gpan more than one Daded drawer al a time,
Close each drawer betora opening up another

Close lids and lock drawers and doors balore moving
slorage units.

Dont pull on a tool cabinet; push it in front of you.

Sat the brakes on lhe locking casters afier Ine cabinel
has been rolled 1o your work,



TOOLS

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

HD-28431-8 Fluorescent Additive (6 1-0z, Bottles
HD-28431-22 Fluorescent Additive (1 22-0z, Container

Part No. HD-01289 Rim Protectors Part No. HD-28431B Fluorescent Additive
{24 1-0z. Bottles). Use with HD-35457

Part No. HD-28700 Tire Bead Expander

Part No. HD-23738 Vacuum Pump Part No. HD-33067 Wheel Bearing Pnl::_lter



Part No. HD-33071A Wheel Bearing Race
Remover/installer. Use with HD-33416

Part No. HD-33418 Universal Puller Forcing Screw

Part No. HD-33446A Cylinder Torque Plates

Part No. HD-33413 Carburetor ldle Adjuster

Part No. HD-33813 Inductive Timing Light

Part Mo. HD-33416 Universal Driver Handle

Part No. HD-34623B Piston Pin Hetalnlng_ning Installer



g 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-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 I;I::mn (20 mm)
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Part No. HD-35316A Main Drive Gear Remover/installer
and Main Drive Gear Bearing Installer

Part No. HD-35518 Internal/External
Retaining Ring Pliers

=

Part No. HD-35381 Belt Tension Gauge

Part No. HD-35667A Cylinder Leakdown Tester

o, -.r""?
L
. 4 o
AR »
(%) el \ e
: 'm -

Part No. HD-35457 Black Light Leak Detector

Part No. HD-35500B Digital Multi-Meter (FLUKE 23) Part No. HD-35801 Intake Manifold Screw Wrench

1-20



Part No. HD-36583 Fork Bushing Seal Installer

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

Part No. HD-37404 Countershaft Gear Support Plate

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

Part No. HD-37842A Inner/Outer Main Drl:rt_i }.‘har
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 No. HD 38515A Clutch Spring Compressor

Part No. HD-39302 Steering Head Bearing
Race Installer

.---"H'ﬁx

|F:1‘| r ‘.}j \\1

I.l 1*- :'1[":‘1 - __..u

: / Lt e 5 '
-l S
"-\,_\_‘i-_ o
Part No. HD-38871 Camshatt Bushing Plate Pilot Part No, HD-39458 Sprocket Shaft Bearing Outer
and Reamer Race Installer

Part Mo, HD-39151 Shift Drum Retaining Ring Installer

Part No. HD-39565 Engine Ear

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

Part No., HD-39800 Oil Filter Crusher (Small]

L=

Part No. HD-39782 Cylinder Head Support

Handle

Part No. HD-39847 Universal Ratcheting Tap/Reamer

‘Part No. HD-39786 Cylinder Head Holding Fixture

Intake and Exhaus! Valve Guide Reamer

Part No. HD-39932 (Steel) or HD-39932-CAR (Carbide)

Part No. HD-38823 Oil Filter Crusher (Large)

Part No. HD-38964 Reamer Lubricant (Cool Toal)
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Part No. HD-39965 Deutsch Terminal Crimp Tool Part No. HD-41025 Tool Organizational System

Part No. Hn;41 155 VHS Tape Storage Tower

Part No. HD-38984 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

Part No. HD-41185 Hose Cutting Tool Part No. HD-41325-05A Scanalyzer Cartridge

Part No, HD-41185-1 Hose Cutting Tool Blade Part No. HD-41354 Speedometer Tester

Part No. HD-41215 Qil Filter Wrench Part Mo. HD-41496-Transmission Case Seal Installer
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Part No. HD-41506-Crankshaft Locking Tool

Part No. HD-41675-01l Pressure Sending Unit Wrench

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

Part No. HD-42135 Spoke Nipple Driver
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-Fnrt .Nu. HD-41551-Fork Spring Keeper

Part No. HD-42376 Bat‘tarrmhnrdi‘ng System Load Tester

W

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




Part No. HD-42579 Sprocket Bearing/Seal Installer

Part No. HD-42821 Scanalyzer Cable

Part No. HD-42682 Breakout Box

Part No. HD-42962 Breakout Box Adaplers

Part No. HD-42774 Seal Installer

Part No. HD-84547-101 Crankshaft Bearing Outer Race
ARemover/installer

i':. ﬂ i‘rl

Part No. HD-42879 Electrical Crimp Tool

Part No. HD-94600-37B Mainshaft Locknul Wrench
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Part No. HD-94681-80 Spoke Nipple Wrench

Part Nn._H-D-WS? Rocker Arm Bushing Reamer

Part No. HD-84812-1 Pinion Shaft Bushing Reamer,
Use with HD-94812-87

[ —= ]
[- K —— ___':;__'J — |

Part No. HD-84800-26A Connecting Rod Bushing
Reamers and Pilots

0

_Part No. HD-94812-87 Pinion Shaft Reamer Pilot.
Use with HD-84812-1.
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Part No. HD-94803-67 Rear Intake Camshaft
Bushing Reamer

Part No. HD-94820-75A Rear Shock Spanner Wrench




Part No. HD-85017-61 Large Exiernal Retaining

Ring Pliers

Part No. HD-95952-33B Connecting Rod

Clamping Tool

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

Part No. HD-95637-46A Wedge Attachment for
Claw Puller. Use with HD-85635-46.

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

a—

(]
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Part No. HD-85760-69A Bushing/Bearing Puller Tool Set.

Set includes items 1-7. ltems 8 (HD-95769-69), 9 (HD-
95770-69) and 10 (HD-95771-68) are optional.

Part No. HD-96295-65D Timing Mark View Plug.
Use with HD-33813.
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Part No. HD-96333-51B Piston Ring Compressor Part No. HD-96718-87 Pi-n_lnn Eea_rlr_\g 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

- [

Part No, HD-96710-40B Crankcase Main Bearing

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

/s -

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

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

XL 1200C

XLH 883 XLH 883 XLH 1200 XL 12008
HUGGER CUSTOM SPORT
'Dimensiuns in. mm in. mm in. mm in. mm in, mm.
Wheelbase 60,2 1529 59.0 144949 . K 59.0 1495
Owverall length 876 | 2225 | 87.25 | 2218 8725 | 2216
Owerall width 34 238 a5 BBY an 889 35 B89 a5 B89
Overall height 475 1207 | 49.75 1264 47.5 1207 49,75 1264 | 49.75 | 1264
Road clearance 670 | 170.2 | 4.50 114.3 " ¥
ﬁei_gﬁs nlhs. kg Ibs. kg_ Ibs. kg Ibs, kg Ibs, kg
Weight (as shipped from the factory) | 488 221 485 220 494 224 483 218 497 | 226.6
Vehicle Weight Ratings lbs. | kg | Ibs. kg Ibs. kg Ibs. kg Ibs. | kg
The Gross Vehicle Welght Ratings
(GVWR] and the Gross Axle Welght
Ratings (GAWR) are lound on a label
on the frame steenng head.
GVWH 848 430 " ¥ .
GAWR - Front 353 160 . A 2
GAWR - Rear 565 270 8 r
Capacities US. | liters | US. | liters | U.S, | liters | US. | liters | US. | liters
gal. gal. gal. gal. gal.
Fuel tank
Total 3.30 12.5 . . 3,30 12,5 3.30 12.5 3.20 125
Resarva 0.50 1.9 : . 50 148 50 1.9
UsS.qt.| liters |US.qt.. ml (US.q..] ml |US.qt.| m |uS.qt| ml
Ol tank = with tilter 3.0 2.8 - n - L ¥ ’ . i
u.s. ml U.s. m |(US.oz.] ml |US.0z.] ml (US.o0z| m
Transmission oz, 946 0z. ' ¥ . . ,
Front tork (per fork side) 32 -
Wl 266 e H
Dry 9.0 | 302 | 107 | 358 . .
10,2 1241
Adjustments
Rear brake pedal free play Nong : . ’ 4
Brake Disc in. mim in, mm in. mm in. mm in mm
Diameter
Front 11.5 292 A i P 1
Rear 11,5 292 " !
Minimum thicknass
Front D180 | 457 ' g X . . .
Rear 0.205 | 521 " . J
Maximum disc runout (front and rear)| 0.008 | 0.20 : : d .

* Same as XLH B83.



SPECIFICATIONS (CONTINUED)

XLH 883 XLH 883 |XLH 1200 |XL 1200C| XL 1200S
HUGGER CUSTOM | SPORT
Tire Data psi bars | psi | bars | psl | bars | psi | bars | psi | bars
Tire pressure (cold)
Up to 300 Ib. load
lincludes rider, passenger and cargo)
Front 30 2.1 z ¥ . . . . i ‘
Hear 36 25 " . . . . ‘ " .
Up to GVWR maximum load **
Front 30 2.1 " . i * - . . '
Rear 40 2.8 4 « v . ' . . :
Torque Values H—It:n Nm | ftlbs | Nm | fi-lbs | Nm | fi-lbs | Nm | fi-lbs| Nm
Front axle nut 50-55 | 68-75 . . . . v . . H
Rear axle nut 60-65 | 81-88 : ¥ ' " . . ' .
Sprocket mounting balis
Cast wheels 55-565 | 75-B8 ' " ' b ‘ . ' .
Laced wheels 45-55 61-75
Brake disc mounting screws '
Front whee 16-24 | 22-33 . " . . . . . '
Rear wheael a0-45 | 41-61 ' ‘ ‘ . " " .
Brake caliper mounting screws d
Frant wheeal 25-90 | ‘34-41 ’ ] . . ‘ ' ' &
Rear wheel 15-20 | 20-27 ] ' . . . ‘ i .
Brake master cylinder cover screws 10-15 | 1.1-1.7 . ' J . . ' . .
Front brake master cylinder clamp screws 70-80 | 7.9-2.7 ' ' . - . ' . i
Rear brake master cylinder mounting screws | 155-190| 17.521.5| * ' : ¥ f ‘ . .
Rear brake master cylinder cartridge locknut | 30-40 | 41-54 ’ ' ! ' - * . .
Brake line banjo fitting balts 17-22 | 23.30 ' ' . . . " ‘ .
Brake caliper blaedar valve BO-100 [ 9.0-11.3] * ! . . . ‘ .
Front inbeard brake pad retaining screw 40-50 | 4.5-6.8 ¥ . d L . . : '
Frant fork upper bracket pinch screws 30-35 | 4147 " ' . . ' . .
Frant fork lower bracket pinch screws 30-35 | 41-47 d . . . . . . .
Frant axle pinch screw and nut 21-27 | 28-37 . . . . . . . i
Front flender mounting fasteners 813 11-18 . . - ¥ " " . ’
Rear fendar support mounting fasteners 813 | 1118 . - - . . . . .
Clutch control clamp screws 70-80 | 7.9-9.0 * ’ . . . . . .
Handlabar switch housing screws 18-24 | 2.0-2.7 ; . 4 . . . . i
Throttle control clamp screws 18-24 | 2.0-2.7 . . . * . . . F
Handlabar clamp screws 12-16 | 16-20 ¢ . - . ‘ . . i
Rear tork pivot shaft 5 BE . . * . . . ‘ i
Right footrest mount castle nul 3540 | 47-54 - u * . . . '
RAear shock absorber *
Upper mounting fasteners 21.35 | 2847 : . . s ! : . ’
Lowar mounting fasteners 30-50 | 41-68 . . 4 * . . . .
Front muftler mounting locknut 20-40 | 27-54 4 e - . 3 . . -
Rear mutfler mounting lecknut 10-15 | 14-20 g ¥ * * . . . i
Exhaust pipe-to-cylinder head nuts 6-8 8-11 ¥ i ¥ , . . . .

* Same as XLH BB3

** Gross Vehicle Welight Rating (GVWR) is printed on a label on the frame steering head

4% *** Numbers in bold are in in-lbs.




SPECIFICATIONS (CONTINUED)

TIRES

AWARNING

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 lo 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 moldad 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" 15 the
normal diameter of the rim in inches, measured at the bead
seat diameter. The "2.15" is the width of the bead ssat mea-
sured in inches. “MT" designates the rim comtour. "DOT"
means that the rim meets Department of Transpartation Fad-
eral Motor Vehicle Safety Standards.

Fitment - Tubeless Cast Wheels

WHEEL SIZE RIM SIZE & RIMVALVE | URE Sk
& POSITION CONTOUR HOLE DIA. SN O OAG BT /T
19in. - Front T19 % 2.15 MT 0.45 in, 100/90-19
16 In. = Rear T16 x 3.00 D 0.35in 130/590-16
DUNLOP K591 S&FR ELITE SP
19n, - Fron T18x 215 MT 0.45 in, 100/80-V18
 t6in-Rear |  T16x300D 0.35In |3080v18

Tire Fitment - Tube Type Laced Wheels

WHEEL SIZE RIM SIZE & TUBE TIRE SR
& POSITION CONTOUR SIZE T ey g
19in, ~Fromt | T10x2.50 TLA MJ9048 | 100/90-19
16 In. = Rear T16 % 3.00 D MT20-16 _1M1‘H
g | DUNLOP TOURING ELITE I
| 2lin-Fromt |  T21x215TLA 3.00 x 21 MH90-2156H
16, - Rear  T16x3.00D MT0-16 MToO-B18
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SPECIFICATIONS (CONTINUED)

VEHICLE IDENTIFICATION NUMBER

A 17-digit serial number, or Vehicle |dentification Number
(VIN), is stamped on the right side of the steering head (ex.,
THDSCEM13VY200037).

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

NOTE

Always give the VIN or abbrevialed VIN when ordering parts
o making inguiries.z

Figure 2-1. Abbreviated VIN Location

Motorcycle Model Designation
Made in U.S5.A, CA = XLLH 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 intreduction date
__J 3 = California modal

Engine Size
M = BB3 cc engine
F = 1200 cc engine

VIN Check Digit
Varles; can be 0 through 8, or X,
Model Year
W= 1988
Serial Number
1 1D 4CHT P Y 3 W Y 200062

Assembly Plant

T Y =York, PA
K = Kansas City, MO

Motorcycle Type
Manufacturer and Make 1 = Heavyweight (901 cc and larger engine displacement)

Harley - Davidson 4 = Middleweight (351-800 cc engine displacement)

Sample VIN as it appears on the stearing head —1HD4CHP13WY200062
Sample abbreviated VIM as it appears on the engine crankcase— CHPW200062

Vehicle Identification Number (VIN)

2-4



GENERAL

Good handling and maximum tire mileage are directly related
1o the care of whaals and tires. Regularly inspect wheels and
tires for damage and wear. If handling problems occur, chack
ithe TROUBLESHOOTING guide in Section 1 or see the table

below for a list of probable eauses.

Keep tires inflated to the recommendad ar prassure, Always
palance the wheel alter replacing a tube or tire.

AAWARNING

Do not exceed the maximum tlire pressure listed on the
sidewall. Incorrect tire pressure could lead to premalure

tire failure and possible personal injury.

road trips,

WHEELS

ok | Ay

—

Figure 21,
TROUBLESHOOTING
Sea Figure 2-2, Check tire inflation pressure at least once
each weelk. Al the same time, inspect lire tread for punclures,
culs, breaks and other damage. Hepeal the inspection before
Wheel Service Chart
CHECK FOR REMEDY

1. Loose axla nuts

Tightan front axie nut to 50-55 fi-lbs (68-75 Nm) torgue. Tighten rear axla
nuts to 60-B5 N-lbs (81-88 Nm) torqua,

2. Excesswe side-play or radial (up-and-
down) play in wheal hubs,

3. Loose spokes,

-

Replace wheel hub bearngs

4 Alignment of rear wheel in frame or
with front wheel.

Check wheal alignmeant as rdescﬁha-r.l inthis ﬂactiun_ cr_rapalr raar ork as
described in REAR FORK.

Tighten or replaca spokes. See TAUING WHEELS and LAGING WHEELS.

5 Rims én_d tiras out-cl-true sideways;
should not be more than 5/G4 in.
(2.0 mm).

True wheels, replace rims or replace spokes. See LACING WHEELS and
TRUING WHEELS,

G Hims and tires out-of-raund ar eccen-
tric with hub; should net be more than
332 in. (2.4 mim).

See Item 5 aluove.

7. Irregular or peaked fronl tire wear.

Replace as described in REMOVAL and INSTALLATION, FRONT and
REAR WHEEL; and REMOVAL and INSTALLATION, TIRE,

BH. Correct tire Inflation.

[nflate tires to correct pressure. See SFECIFICATIONS,

9, Correct tirg and wheel balance

Static balance may be salisfactary if dynamic balancing Bciliies are not
available. However, dynamic balancing is strongly recommended.

10, Steering head baanngs.

Correct adjustment and replace pitted or worn bearings. See FORK STEM
and BRACKET ASSEMBLY.

11. Dampar tubas,

Check for leaks, See FRONT FORK,

12, Shock absorbers.

Check damping action and mounting stud bushings. SEE_HE.IEFI FOHRK.

13. Rear fork bearings.

Check for looseness. See REAR FORK.




AwarnING

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

At regular intervals of 5000 miles (B000 km), or whenever
handling irregularities are noted, see the chart on 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 fil correctly and may be
hazardous to use,

AWARNING

Use the following auidelines when installing a new tire or
repairing a fat:

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

26

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 motoreycle underngath 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. Resealing
ihe piston requires disassembly of the caliper,

3. Insert screwdriver or steel red through hole in axle (5) on
right side of wvehicle, While holding axle stationary,
remove axle nut {(6), lockwasher (7) and fiail washer (B)
on left side of vahicla.

4. Lopsan nut (4) on pinch screw (1). Pull axle out of hub
while supporting whael,

5 Remove spacer.

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

1. Move wheel to bench area, On the side of the wheel
opposile 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 (B), bearing
inner race (7), spacer washer (16) and shim pack (15}
Discard oll seal

4. Remove the T-40 TORXE screws (4) and brake disc (5),
On cast wheels, remove the T-40 TORX screws to
remove the hub plate (11), if necessary. 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.  Remove fire. 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 alr 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 othar damage.

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

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

RIGHT SIDE

Fﬂ?‘:ﬁ
y

1. Pinch screw
2. Washer
3. Lockwasher

LEFT SIDE

4. MNut

5. Axle

6. Nut

7. Lockwasher
8

g

. Flat washer
Brake caliper mounting hardware

Figure 2-2. Front Wheel Mounting



13. Axle

14. Spacer

15. Shim pack

16. Spacer washer

Axle nut
Lockwasher
Flat washer
Torx screw (10)
Brake disc
Oil seal (2)
Bearing assembly (2)
Bearing outer race (2)
Spacer sleeve

. Cast wheel

Hub plate

External spacer

PENDNELND -

s ad amh
M=o

78

Figure 2-3. Cast Front Wheel

5 Inspect brake disc. Replace disc it 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 of hub if damaged

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

1, On laced wheals, il the hub and rnim were disassembled.
assemble the hub, spokes and nm. 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. Verily that the brake disc is thoroughly clean. Install disc

on hub aligning notch in disc with 1/4-in. (6.35 mm) diam-
eler hole in hub. Secure disc with new T-40 TORX screws
{4). Tighten screws lo 16-24 ft-lbs (22-33 Nm) torgue.

3. On cas! wheels (Fig. 2-4), install hub plate (11) 10 wheel

hub using new T-40 TORX screws, it removed, Tighten
screws to 16-24 fi-lbs (22-33 Nm) torque

4. If removed, press outer races (B) into each side of hub

using WHEEL BEARING RACE REMOVER/INSTALLER
{Part No. HD-33071A). Apply a liberal amouni of bearing
grease 10 bearing ouler races after installation.

5. Apply a liberal amount of bearing grease 1o bearing inner

races (7). Pack grease inlo cavities around rollers. Use ol
HD-33067 Wheel Bearing Packer 15 recommended.

NOTE

Use a good guality wheel beanng grease. such as H-O Fart
Mo, 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 zeal (2) 16. Spacer washer

7. Bearing assembly (2)
B. Bearing outer race (2)
9. Spacer sleeve

10. Wheel hub

SUIER]

Figure 2-4. Laced Front Wheel

Insarl shim pack (15) inla brake disc side of hub until i
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 contaets shoulder of spacer washar,

Lightly coat outside lip of new oil seal (6) with clean
angine oil. With the open side In, press in oll seal until
flush with hub face (lo 0.020 In. (0.51 mm) recessad).

Pack cavity between ol seal and bearing with beanng
greasa,

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

10,

12,

13.

14,

Lightly coal outside lip of new ol seal (B} wilh slaan
engine ol With the open side in, press in oil seal wntil
Hush with hub face (to 0.020 in. (0.51 mm) racessed).

. Pack cavity between cil seal and bearing with bearing

grease,

With the chamfer facing inward, install extarnal spacer
(12) in oil seal ID.

Install tube on wheel rim, | applicable, Install tire, 1
ramoved.

Verify that wheel and lire are rie, See TAUING LACED
WHEEL or CHECKING CAST RIM RUNOUT, whichever
applies.
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INSTALLATION

1

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

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

Lock washer
4, Axle nut

1. Spacer 3.

2. Flat washer

Figure 2-5. Install Spacer

3. See Figura 2-6. Install flat washer (2), lock washer {3)

and axla nut (4) over threaded end of axle. Insert screw-
diver or steel rod through hole in axle on nght side of
vahicla, While holding axle stationary, tightan axie nut to
50-55 ft-lbs (68-75 Nm) lorque.

Sea Figure 2-2, Tighten pinch screw nut (4) to 21-27 fi-
Ibs (28-37 Mm) torque.

Install brake caliper. Tighten brake caliper mounting
scraws (9) to 25-30 fti-lbs (34-41 Nm) torque. For more
detailed information, seer FRONT BRAKE CALIPER,
INSTALLATICON, In this section,

210

AwarninG

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.

B.

See Figure 2-6, Mount a magnelic base dial indicator on
the brake disc, Set the indicator contact point on the end
of the axle. Mave the wheel back as far as it will go. Hold-
ing the wheel in position, zero the dial indicator gauge.
Move the wheel farward as far as it will go, Note the read-
ing af the dial indicatar. The lateral movernent or end play
must fall between 0.002 and 0,006 in. (0.05-0,15 mm},
Repeal the procedure to verify the reading,

X012 2%

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

Dial indicator

Figure 2-6, Check Wheel Bearing End Play

Remave tha wheel and subshiute thicker spacer shim(s)
if the and play must be increased. Use thinner spacer
shim(s) to reduce the end play. Sea the following table for
the available spacer shim thicknesses

Front Wheel Bearing Spacer Shims

2 Thickness e Part Number
0.030 o 0.033 0.76 to 0,84 43290-82
0.5 0.017 0.38 to 0.43 43291-82
0.0075 ta 0.0085 0190 to 0.216 43202-82
0.0035 to 0.0045 0.089 10 0.114 43293-82
0.0015 to 0.0025 0.038 to 0,064 43294-82




REAR WHEEL

REMOVAL

1. Raise rear end of motoreyele high encugh to permil
wheel removal, Support motorcycle with sullable block-
ing underneath frame.

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

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

T

1.  Axle nut 3. Flat washer
2. Cotter pin 4. Rear axle

Figure 2-8. Rear Wheel Mounling

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

NOTE

Do nol oparate the raar brake pedal with the rear whes|
removed or the caliper piston may be forced out. Raseating
he piston requires disassambly of the caliper,

5. FAemove spacer (16, Figure 2-8; 18, Figure 2-10) and rear
wheel assembly.

DISASSEMBLY

Cast Wheel (Figure 2-9)

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

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

- -

3. Using a TORX T-45 dnver, remove the T-45 TORX screws
(9} o remove the brake disc (10).

NOTE

TORX screws (9) have a thread lock patch that provides fas-
taner locking for three removal gnd installation cycles. Always
replace screws alter three use cycles or fastaning integrity
may be compromised,

4, HAemove five bolls (18) with llal washers (17), Remove
balt sprocket (13).

Il bearing replacemeant is necassary, remove 1he outer
bearing races (6) using WHEEL BEARING RACE
AEMOVER/NSTALLER (Part No. HD-3307 1A).

m

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 oll
saal (3), Remove bearing inner race (5) and spacer
slaave (7). Discard ol seal

2. On brake disc side of wheel, remove extemal spacer (4)
from hub, Remova oil seal {3), bearing Inner race (5),
apacer washer (12) and shim pack (8). Discard oil sea

3, Using a TORX T-45 driver, remove the T-45 TORX scraws |
(%) and locknuls (109 10 remaove the brake disc (11).

NOTE

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

4. Remove five bolts (20) with washars (19) and |ocknuts
{14). Remove bell sprocket (15).

5. It bearing replacement |s necessary, remove the outer
bearing races (6) from hub using WHEEL BEARING
RACE REMOVER/INSTALLER (Part No. HD-330714),

6. It it is necessary to ramave the bub from the whaal,
Ioosan all spoke nipples and remove the rfim and spokes.

CLEANING, INSPECTION, AND
REPAIR

1. Thoroughly clean all paris in solvent

211



manz4 1. Nut 10, Brake disc
2. Cotter pin 11. Spacer washer
3. Qil seal (2) 12. Tapped hole (10)
4. Spacer(2) 13. Sprocket
5. Bearing assembly (2) 14. Axle
6. Bearing outer race (2) 15. Washer
7. Spacer sleeve 16. Spacer
8. Wheel 17. Washer (5)
8. Screw, T-45TORX 18. Balt (5)
pan head (5) 18. Shim pack

16
/ 14
/
e
Figure 2-8. Cast Rear Wheel
AAWARNING 6. Inspect brake disc. Replace disc it warped or badly

scored. Measure dise thickness tor excessive wear. Minl-

@ Never use compressed air to' “spin-dry” bearings. mum acceptabla thickness s stamped on side of disc.

Very high bearing speeds can damage unlubricated _
bearings. Spinning bearings with compressed air 6. Obtain a set of new oil seals Use new T-45 TORX

can also cause a bearing to fly apart, which may scraws after three use cycles. See NOTE under Disas-
result in personal injury. sambly, Cast Wheal,

® ALWAYS wear safety glasses when using solvent to £ Enﬁ:ﬂaced wheels, replace spokas, rim of hub, if dam-
clean parts. HEL,

2. Inspect all parts tor damage or excassive wear. Inspect ASSEMBLY ¥

bearing races for scoring, discoloration. casing cracks
and ather damage.

3. Always replace bearing assemblies as a complete set- Cast Wheel {FIQLIFE 2-9}

both bearings, inner and ouler races. 1. If removed, press outer races (8) into each side of hub
using WHEEL BEARING RACE REMOCVER/
INSTALLER (Part No. HD-33071A). Apply a liberal
amount of bearing grease to bearing outer races after
installation.

4. Inspect shirns for tears, suts or kinks. Replace as neces-
sary.
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FRpNpE DR

wtlly] Hnite

Nut

Cotter pin

Oil seal (2)

Spacar (2)

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

Shim pack

Screw, T-45 TORX

pan head (5)

. Locknut (5)
. Brake disc
. Spacer washer

Wheel assembly

. Locknut (5)
. Sprocket

Axle

17.
18.
19,
20.
2.

Washer
Spacer
Washer (5)
Bolt (5)
Hulby

Do not allow brake fluid, bearing grease, lubricants, etc.
lo contact brake disc or reduced braking ability will

Awarning

Figure 2-10. Laced Rear Whesl

occur, possibly resulting in personal injury.

2 Verity that brake dise (10} Iz thoroughly clean. Secure
disc to hub with T-45 TORX screws (9), Usa new T-45
TORX screws after three use cycles. Tighten screws to
30-45 ft-lbs {41-61 Nm) torque.

3. Apply two drops of LOCTITE THREADLOCKER 271
ired) to threads of sach sprocket bolt (18). Install belt

2413



sprocket (13) using bolts and washers (17). Tighlen bolls
o 55-65 fi-lbs (75-88 Nm) lorgue.

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

NOTE

Use a good guallly whee! bearing grease, such as H-D Fart
Mo, S9855-89.

5,

10,

13,

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

Lightly coat outside lip of new ofl seal (3) with clean
enging oil. With the open side in, press in ol seal until
recessed 0,31 in, (7.8 mm) fram hub face.

Pack cavity between oll seal and beanng with bearing
grease,

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

On the sprockat side of the wheel, Insert spacer sleeve
(7Y Inlo hub until it seats in bore on brake disc side,
Spacer sleeve must not be cocked or tilted In bore. |nsert
tapered and of beanng inner race (5) Into hub until it con-
tacts end of spacer sleeve,

Lightly coat outside lip ot new ol seal (3) with clean
gngine 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

prease,

. With the chamfer facing inward, Install external spacer

{4} in oil seal |.0D

Install tire, il ramoved. Verily that wheel and tire aia lrue
Ses CHECKING CAST RIM RUNOUT.

Laced Wheel (Figure 2-10)

[

It thee hub and rim were disassembled, assamble tha hub,
spoles and rim. See LACING WHEELS,

If ramoved, press outer races (B) into each side of hub
using WHEEL BEARING RACE REMOVER/INSTALLER
{Fart No. HD-3307 1A). Apply a liberal amount of bearing
grease to bearing outer races alter installation,

AwWARNING

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

3,

Verify that brake disc (11) is thoroughly clean, Sacure
dise o 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) torgue.

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

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

NOTE

Use & good quality wheel bearing grease, such as H-D Part
Mo, 99855-39

Q.

"

12:

13.

14,

6.

insert shim pack (8) into brake disc side of hub until it
contacts counterbare. With the shoulder facing oulside,
ingert spacer washer (12) inta hub until it seats against
tha shims. Insert tapered end of beanng Innar race (&)
inta hiuk until it contacts shouldar of spacer washer,

Lightly coal oulside lip of new ull seal (3) with claan
angina oil. With the open side in, press in ol seal uniil
recessed 0,26-0.28 in (6,6-7 1 mm) from hub face.

Pack cavity between oll seal and bearing witl bearing
grease.

With the chamter facing inward, install external spacer
(4} In ol seal 10,

On the sprockel side of the wheel, insart spacer sleeve
16) into hub untll i seats in bore on brake disc side,
Spacer sleeve must nol be cocked or tilted In bora. Insart
{aperad end of bearing innar race (&) inta hub until it con-
facts end of spacer sleeve,

Lightly coat outsida lip of new oil seal (3) wih clean
engine ol With the open side in, press In ol saal until
recessad 0.26-0.28 in. (6.6-7 1 mm) from hub facs.

Pack cavity between oil seal and bearing with bearing
grease,

With the chambar facing inward, install external spacer
{#) In ail zeal |.D.

Install inner tube and tre, if removed

Varify that wheel and tire are true, Seg TRUING LACED
WHEEL,
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INSTALLATION

1

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

Apply LOCTITE ANTI-SEIZE LUBRICANT ta axle (14,
Figure 2-9; 16, Figure 2-10), Insert axle through right
gide of rear fork. spacer {18, Figure 2-9; 18, Figure 2-10),
wheal assembly, rear caliper brackat and left side of rear
fork.

Sea Figure 2-B. Install flat washer (3) and nut (1) on end
of axle (4). Tightan axle nul lo 60-65 fi-Ibs (81-88 Nm)
lorque.

AAWARNING

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

4

tn

Bee Figure 2-9 and Figure 2-10, Mount a magnelic basa
dial indicator on the brake disc. Set the indicator contact
point on the end of the axle, Move the wheal back as far
as |t will go. Helding the wheel in posilion, zero the dial
Indicator gauge. Move the whael forward as far as it will
go. Note the reading of the dial indicator. The lateral
movement or end play must lal between 0,002 and 0,006
In. (0.05-0.15 mm). Aepeat tha procedure 10 verfy the
reading

Remove the wheel and substitute thicker apacer shim(s)
(19, Figure 2-8; B, Figure 2-10) if the and play must be
incraased. Use thinner spacar shim(s) to reduce the and
play. Sea the ollowing table for the available spacer shim
{hlcknasses

Rear Wheel Bearing Spacer Shims

i Thicknass = Part Number
0,030 to 0,033 0.76 1o 0.84 43200-82
0.015 to 0.017 0,38 to 0.43 43291-82
0.00751t0 0.0085  0.19010 0.216 43292-82
0.0085 10 0.0045  0.089100.114 A3203-82
0.0015100.0025 0,038 fo 0,064 43294-82

6. Check for proper ball tension (see SECONDARY DRIVE
BELT in Section & DRIVE/TRANSMISSION). Align wheel
(see TIRES, INSTALLATION, WHEEL ALIGNMENT In

this section),

7. See Flgure 2-8, Install cottar pin (2) onto rear axle nut
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16 INCH WHEEL LACING

General

T-30 I.P. {Torx Plus) head spokes are shown below.

kDB ER

Lacing Wheel

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

MNarow Flange

o / Brake Side
|

FynBs

Figure 2-11

The 16 inch laced wheeal hub is shown balaw,

dynoBaE

Wide Flange

Karrow Flange Sprockel Side

Brake Side

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 fim haole to the left of the valve stem hole on the
upper half of the rim centerline,

Figure 2-12

The naw 16 inch laced whaal rim is shown balow, New rims
can ba identitied by the “half moon" shape around the valve
stem hale,

dynoRsz

Valve stom
Hole ?

Figure 2-15

3. Install remaining lower row spokes in every fourth hole,

dyniisn

Figure 2-13

2-16

Figure 2-16




4. Place the first upper row spoke imo the hub as shown
below. Angle the spoke counterclockwise crossing four
lower row spokes The spoke must enter the haole 1o the
right aof the valve stem hole.

7. Place the remaining ning lower row spokes, angled
clockwise, into hub and fim,

fAynnasi

AyniisT

Figure 2-17

5. Install the remaining ning uppar row spokes into every
loueth remaining hole above the rim centerline. This com-
pleles spoke installation on brake disc sida.

Figure 2-20

d.  Inserl any upper row spoke into hub and angle spoke
counterclockwise. Place spoke into appropriate rim haola,

dynbiaR

Figure 2-18

6 Turn wheel assembly over so the sprockel side (wida)
faces up. Place any lowear row spoke inla hub, Angle spoka
clockwise and place into rim hole angled to accept il

dynilBEa

Wide Flange
Sprocket sido <

B

Figure 2-19

Figure 2-21

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

ayniEE

Figure 2-22
247



19-INCH WHEELS

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

4.

Insert an inner spoke inte the hole on the top Hlange that
directly bisects the lwo 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 fory spokes insertad in hub,
group all spokes on top flange into two bundles, Secure
each group with throttle grips or tape 1o keep the spokes
together

1454
Outer spoke Inner spoke
{short-head) (long-head)

Flgure 2-23, Spoke Identification

AWARNING

Exercise caution to avoid using oils that attack or con-
tribute to the deterioration of rubber materials, Use of
unsuitable olls may lead 1o premature tire failure, possi-
bly resulting in persanal injury andfor property damage.

2

Lubricalte spoke threads and nipple shouldars with tlire
maunting lubricant

Sea Figure 2-24. Place hub on bench either side up
Insert one ouler spoke (shori-head) into any bottom
flange hole and awing it clockwise. Insert an inner spoke
(long-head) in the next hale to the lett of the outer spoke,
Swing tha inner spoke counterclockwise over the outer
spoke,

TaRS

Inner spoke
{long-head)

Inner spoke
Oulter spoke (long-head)

(short-head)

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

2-18

1453 "

Figure 2-25. Bundling Top Spokes

Swing all bottorm flange outer spokes (short-head) clock-
wige. Swing the inner spokes (long-head) countérclock-
wise, crossing over the cuter spokes. Angle all spokes as
far as they will go without overlapping the nexl LIKE
spoke. For instance, swing an outer spoke (shot-head)
clockwise as far as it will go before crossing another
ouléer spoka,

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 an the left and two holes on the right, angled
inward towards each other, Only one hole in each group
will be angled toward the botlom flange inner spoke
(long-head). Lace all botlorn flange inner spokes inta
these holes. Secure each spoke with a nipple scrawead
on the end about three turns,

NOTE

Hub and spoke assembly may have to ba spun slightly within
the rim lo allow proper spoke-to-rim alignment, Keep the bot-
torn flange spokes crossed In correct position when spinning
the hub, Also, keep the top flange spokes fanned around the
rirr I 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 unlace 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 loward these spokes. Secure each spoke with a
nippla screwed on aboul three tums.

Lace all the top flange inner spokes, one at a time leav-
ing the outer spokes resling on the nim. Swing the top
flange inner spokes clockwise.



2 10 groups -
4 spokes
per group

1457 1

10/ 4

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.,

219



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
80" 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 entar-
ing rim hole.

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

3. Install truing arbor in wheel hub and place wheel in
WHEEL TRUING STAND (Part Mo, HD-98500-80),
Tighten arbor nuts so hub will turn on its bearings.

4, See Figure 2-28. and Figure 2-29. The hub must be cen-
terad 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 No. HD-94681-
BO).

2-20

NOTE

See Figure 2-28. and Figure 2-28. Dimension “A" must be
maintained lo ensure centering of wheal on motorcycle.

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 lighten the two spokes attached to the hub right side,
Turm all four spokes an equal number of turns until dimension
is equal to within 0.040 n, (1.02 mm) for both sides.

HE\H'

.__l—‘__"_‘[._. A 15650 Straightedge

gtﬂg 75 mm)

Figure 2-28, Centering 16-in. Hub



19in. A 0565 In. {14.35 mm]

}A%(

A D466 in. (11.8 mm)

21 in.

[

i B :

Ivl_t'::J__‘

Figure 2-29, Centering 19-in and 21-In Hub

McauTion

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

Repeal Step 4 for all four groups on the wheal,

5. See Figure 2-30, Alter flm has been centerad sideways it
musl be checked and trued radially. Adjust truing stand
gauge to the rims tire bead seal as shown. The rim
should be trued within 0.020 In. (0.78 mm).

6. Spin the nm slowly. If the rim contacts the gauge on or
near a marked group of spokes, loosan the spokes in the
marked group on the opposite side of the rim. Now
lighten the spokes in the group whete the fim makes
contact, Loosen and tighten spokes an equal numbar of
furns.

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

7. When the whee! is centerad and trued, starn at the valve
hole and tighten the rest of the spoke nipples one turn at
& time alternately until they are snug.

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

dcauTion

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
—
o
L ]
L%
Radial
runout
| .
Gauge Spoke nipple
wrench
|
t r..__4 -.'E.'E; {EhE \\

Figure 2-30, Truing Rim Radially

8. File or grind oft ends ot spokes protruding through nips
ples to pravent punctunng tube when fire is mounted.

10. See Figure 2-28. and Figure 2-29. Check dimension &
and ratrue wheal it not wilhin 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 runoul as shown,
ing & new lire. Replace the wheel if runoul 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 tum on its Pl
bearings. To check rim lateral runout, place a gauge rod M
_l--h-r-r
=1

or dial indicator near the rim bead. If lateral runout
exceads 0.040 in. (1.02 mm). replace the wheel, |

it 7 ;! !

e e P |
| {
| 1
|
Radial i
runout [}'_ N
Gauge -
’J

Gauge — g}ﬂ_{gq— . }__J

Lateral
runout Figure 2-32, Checking Cast Rim Radial Runout

Figure 2-31. Checking Cast Rim Lateral Runout.



TIRES

GENERAL

Tires should be inspecled for punctures, cuts, breaks and
wear at least weakly

Whienaver a lire on a laced wheel is replaced, the tube should
alsa be replaced. Inner Wubss should be patched only as an
ameargency maeasure, Replace a damaged or patched tube as
soon as possiole. Rim bands must be used on all laced
wheels,

Some tires hava amows molded into the fire sidewall, These
tires should be mountad on the rim with the arrow pointing in
the direction of forward rotation. The colored dot on the side-
wall & a balance mark and should be located next to the
valve stem hole,

AAWARNING

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 Deilate tire.

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

4. See Figure 2-33. Attach RIM PROTECTORS (Part No,
HD-01288) to the rim, Using tire tools (not sharp instru-
mants), start upper bead over edge of nm at valve,
Repeat all arcund rim until lirst bead is ovar nm, Hemove
he tube on ube lype whesels

d\cauTion
Do not use excessive force when starting bead over rim.
Excessive force may damage wires in tire bead.

5. Push lower bead inte nm well on one side and insert tire
tool underneath bead from opposite side, Pry bead over
nm edge. Remove tire fram rim.

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

NOTE

On lube lypa wheels, it {5 pot necessary to completaly
ramave tire from rim. Ramoving ona side alfaws tha fube o
be replaced and allows for inspection of fira,

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

CLEANING, INSPECTION, AND
REPAIR

1. Glean the inside of tire and outer surface of lube.
2, Itrim is dirty or rusly, clean with a stiff wire brush,

3. Inspect the lire and tube tor wear and damage. Replace
worn tires. Replace damaged tubes. Use TIRE REPAIR
KIT (Part No. HD-20000) for tire repair. Follow the kit
manufacturers 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 lo align the valve stem hole in rim strip
with hole in rim.

1585 ﬁ

Figure 2-34. Installing Rim Strip

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

3. See Figure 2-35. Starting at the valve stem hole, start
the first bead into the nm 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 encugh to round it out, Lubricate thor-
oughly 360° around the tube base. Insert tube in tire with
valva stem in hole,

5. See Figure 2-36. Starting 180° from wvalve stern, start the
second bead onto the rim. Work the bead onto the rim
with tire tools, working toward valve in both directions.
Remaove the valve core from valve stem before prying the
remaining bead over the rim flange.

6. Make sure valve stem mowves 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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Figure 2-35. Starting Bead on Rim

Figure 2-36. Starting Second Bead on Rim




Tubeless Tires

AAWARNING

Only Install original equipment (slock) 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, aftermarkel valve caps that are heavier than the
slock cap may have clearance at slow speeds; but, at
high speed the valve/cap will be moved oulward by cen-
trifugal force. This outward movement could cause the
valve/cap to sirike the adjacent components, damage the
valve and cause rapld tire deflation. Rapid tire deflation
could cause loss of control and personal injury.

1. See Figure 2.37. On lubeless wheels, damaged or leak-
ing valve stems must ba replaced. Flace rubber grommieat
on valve stem with shoulder in recess of the valve stem

%,/@
=

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

R R

Figure 2-37. Tubeless Tire Valve Stem

ra

Insart valve stem into rim hole, and install metal washer
with raised center facing away fram rim. Install first hex
nut, and tighten 1o 20-25 in-lbs (2.3-2.8 Nm) torque. Tire
vilves for 19<inch rims have only one nut that must be
lightaned to 35-40 in-lbs {4.0-4 5 Nm) torque

3. Install second hex nul. While holding first nut with a
wranch, tighten second nut to 40-60 in<bs (4.5-6.8 Nm)
lorgue.

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

8. See Figure 2-35. Starting at the valve stem, slart the first
bead into the rim well. Work the bead onh as lar as possi:
ble by hand, Use a tire lool to pry the remaining bead
over the im flange.

6. See Figure 2-36. Start 180" from the valve stem hole and
start the second bead on the nim, Work the bead onta (he
rim with tire tools, working toward the valve in both direc-
lions,

7. Apply air lo the stem to seal the beads on the rim. [l may
be necessary to use a BEAD EXPANDER, Parl No. HLO-
28700 on the tire unlil 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
seal to 40 psi (2.8 bars), deflate and relubricate the bead
and rim and reinfllate 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-
mant from a fixed point to tire sidawall,

2. Tire tread lateral runout should be no more than 0,080
I (2,03 mm), If runout is maore than 0,080 in. (2,03 mm),
remove tirg from rim, and check fm bead side runoul o
sea If rim is at faull,

dynEd
¥ | Tire lateral
| runout 0.080 in.
[ | = (2.03 mm)
L | maximuim

I:; |:' - L]

| .;"I \

W e Gauge
e ST T

Figure 2-38. Checking Tire Lateral Aunout
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Checking Tire Radial Runout
(Figure 2-39)

1. Turn whesl on axle and measure tread radial runout,

2 Tire iread radial runout should nof be greater than 0,090
in. (2.29 mm}. If runout exceeds specification, ramove
tire from rim and check rim bead runout o determine If
fim is at fault,

Lo

If rim bead seal runout is less than 0,030 n, (0,76 mm),
then tire 1s at fault and must be replaced. If rim bead seat
runcut is greater than 0.030 in. (0.76 mm), correct by
lightening selected spoke nipples (laced whaels) or
replace wheel (cast wheels). Install tire and check tire
tread radial runout again.

aniEs
s
Tire radial
runout
Gauge -«

Figure 2-39, Checking Tire Radial Runout

Wheel Alignment
CHECKING WHEEL ALIGNMENT (FIGURE 2-40)

AwarnNG

Correct vehicle alignment is very important for proper
vehicle handling and vibration contral, Carefully check
alignment according to the following procedure. Incor-
rect vehicle alignment could cause loss of control, result-
ing In persenal injury.

1. Fabricate an alignment taol (1) using a plece of 1/8-in.
{3175 mm) diameter aluminum welding rod 11-1/4 in.
{286 mm) long. Grind cne end down to a blunt point. Usa
pliers to bend rod 90" as shown. Place a snug-fitting rub-
ber grommel (4) on rod 1o acl as a slide measurameant
indicator,

2. Insert pointed end of alignment tool in index hole (2) on
right side of swing arm (3), Slide rubber grommet along
toal shaft until it aligns with center of rear axle, Maasura
distance from pointed end of alignment 1wal to grommel,
Repeal measurement for laft side of swing arm.

3. It left and right side measuremeants are not equal, adjust
rear wheel alignment according to the following proce-
dure = ADJUSTING ALIGNMENT

:Il-ﬂrll?

10 in, (254 mm)

11/ n.
32 mm)

[: =
[

el

Wheel alignment tool
Index hole (2)

Swing arm

Rubber grommat

-

05w

-

-
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Figure 2-40. Checking Wheel Alignment Using Wheel Alignment Tool




ADJUSTING WHEEL ALIGNMENT (FIGURE 2-41)

Remove and discard cotter pin (1),

e 4"
GO,
al

@)
fral |

Axle adjuster rul (2)
4, Axle adjuster stud (2)

1. Cotter pin 3.

2. Rear axle nut

4]

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

On side of rear fork which has longer distance from index
hole lo axle center, turn nut (3) on axle adjuster stud (4)
counterclockwise lo shorten distance Adjust axle until
lett and nght side alignment measuremeants are equal,

NOTE

Keap axle adjuster mechanisims firmly seated (undar ten-
ston) on aach sde of rear fork during wheel alignmernt
proceduras above. Do so by applying moderate upward
forea on lowear span of rear ball, This tensions rear bedl,
wihich holds fear axle forward against both adjuster
mechanisms,

Do nat tighien rear axle nut (2} or install cotter pin (1)
urthl after checking rear driva ball tansian,

Check rear drive belt tension after aligning rear whesl;
adjust it raquired. See DRIVETAAMSMISSION, SEC.
ONDARY DRIVE BELT, ADJUSTMENT

It nat yet performed, tighten axle nut (2) to BO-65 fi-lbs
(81-88 Nm) forque, and inslall new calter pin (1.

Wheel Balancing

Wheel balancing Is recommended lo 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 sansfactory
resulis. However, dynamic balancing, utilizing a wheel spin-
ner, can be used to produce finer tolerances lor best high-
speed handling characteristics. Follow the instructions sup-
pliea with the balance machine you are using,

The maximum weight permissible 1o accomplish balance is
312 oz. (BEE g) (lotal welght applied tw the rim),
Wheels should be balanced to within 1/2 oz. (14 g) at 60 mph
(87 kmi/nj.

WEIGHTS FOR LACED WHEELS

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

Laced Wheel Balance Weights

Weight (Mass) HD Part Number |
1/2 oz, (8.} 14g 0557841
34 oz, (U.S.) 2149 B5581-47
102, [L.IS} 28 ¢ a5582-47
WEIGHTS FOR CAST WHEELS

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

Cast Wheel Balance Weights

\ Weight (Mass)

oz, (U.S.) grams Finish HD Part Number
ﬁft_ . 7 black |  D95584-84
174 7 Eilvar G5695-84

Thase waights are applied ta the flat surtace of the wheel (im
according to the following procedures.

1. Make sure thal area of application s completaly clearn,
dry, and lrea ot nil and grease

NOTE

If 1 oz (28 g) or mora of weigh! must be added at one loca-
tion, spiit the amaunt so thal hall is appiied to each side of
Firmi.

2. Remove paper backing from weightl. Apply three drops of
LOCTITE® SLIPERBONDER™ 420 1o the adhesive side
of the weight. Place the weight on flat surface of wheel
rim, Press weight firmly in place, and hold for len sac-
unygs.

3. Allow eight hours for adhesive lo cure completaly bafara
using wheel
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BRAKES

GENERAL

The et and rear brakes are fully hydraulic disc brake sys
tams that require little maintenance. The tront brake master
oylindar is an integral part of the brake hand lever assembly,
The rear brake mastar cylinder = localed on the right side ol
the motorcycle near the brake pedal. Check the master cylin-
dar resarvoirs for proper fluid levels svery 5000 miles
(8000 km). With the resarvoir in a level position, add DOT. &
SILICONE HYDRAULIC BRAKE FLUID until the fluid level iz
1/8in. (3.2 mm) from the lop.

Check brake pads and discs for wear every 2500 miles (4000
kmj}. Replace brake pads if friction material is warn to 116 in.
(1.6 mm) or lass,

Minimum brake disc thickness is stamped on side of disc,
Replace any brake disc thal is worn bayond this limit, For disc
remival and installation proceduras, 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 resull in com-
ponent tailure andfor personal Injury,

® Always test moltorcycle brakes at low speed after
servicing or bleeding system. Harley-Davidson rec-
ommends thal 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-
ler 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 altention for syes, KEEP BRAKE
FLUID OUT OF THE REACH OF CHILDREN.

TROUBLESHOOTING

Use tha following troubleshooting guide to help in determin-
Ing probable  causes of  poor  brake  oparalion.

CONDITION

Excessive lever or pedal travel or
gpongy feal.

Chattering sourid when brake is
elpplied.

CHECK FOR

Air in system,
Mastar cylinder low on fuid,

REMEDY

| Bleed hrahai-s':i.
Fill master cylinder with approved
braka fluid,

- Worn pEds.
Loose mounting bolts.
Warpad dise,

Ineffective brake -
laver or pedal travels o |imit,

Replace brake pads.
Tighten bolts.
Heplace disc,

Low fluid lavel,

Piston cup not functioning.

Ineffective brake -
lever ar pedal travel normal,

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

Brake pads drag on disc -
will not retract.

Fill mastgr_cylindnasr with ap'ﬂEw-:j '

brake fluid, ahd bleed systam,
Rebuild cylinder.

-._Heplace disc.

Replace pads

Cup. in master cylinder not uncovaring
reliaf port,

Rear brake pedal linkage out of adjusl-
ment.

Inspect master cylinder,

Adjust inkage.
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FRONT BRAKE MASTER CYLINDER

GENERAL

Master cylinders designed for dual disc (two caliper) opera-
fion have an 11/1& inch (17,5 mm) bore, while those that are
designed for single disc (one caliper) operation have a 9/16
inch (14.3 mm) bare, The bore size is stamped on the master
cylinder assembly inboard of the handlebar clamp bracket.
Ses Figure 2-42,

AAWARNING

Do nol use a 916 inch bore master cylinder assembly on
dual dise (lwo caliper) models. Likewise, do not use an
11116 inch bore master cylinder assembly on single disc
(one caliper) models. These master cylinder assemblies
are not interchangeable, Using the wrong assembly can
adversely allect braking efficlency 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 wbing over caliper
bleeder wvalva, while placing free and in & suitable
container. Open bleedor valve about 1/2-turn, Pump
braka hand lever to drain brake fluid. Close bleader
vEllveE,

(AL TEED

Bore Size
Stamp

Single Disc

2. Remove boll and two steel/rubber washers to disconnact
fiting of hydraulle brake line from master cylinder.
Discard washars.

Acaution

De not remove the master cylinder assembly without first
placing the 5/32 inch cardboard insert belween the brake
lever and lever bracket, Removal without the insert may
result in damage to the rubber boot and plunger ol the
Front Stoplight Switch,

NOTE

Uise the eyelel of an ordinary cable strap if the cardboard
insart is not avallable,

L

Place the cardboard Insert between the brake lever and
lewver bracket, See Figure 2-43,

4. Using a T27 TORX drive head, remove the 1wo screws
with lat washers securing the handlebar clamp 1o the
masler cylinder housing. Remove the brake lever/master
cylinder assembly and clamp from the handiebar. See
Figure 2-44,

AAWARNING

Always woear proper eye protection when removing
retaining rings. Slippage may propel the ring with
enough lorce to cause serlous eye injury. Use the correct
retaining ring pliers. Verity that the tips of the pliers are
nat excessively worn or damaged.

5. Remaove retaining ring from pivot pin groove at bottom of
master cylindar bracket

5/32 Inch
Cardboard
Insert

Figure 2-42, Verify Correct Bore Size Before Use

Figure 2-43. Install Cardboard Insert
Betore Removing Master Cylinder Assembly
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(FTEr Phillips
— Screw
'ii‘f Provided In Service Parts Kit Phillips

9/16 Inch Bore - HD Part No. 45006-06 Screw —___ T Site Glass
1116 Inch Bore - HD Part Mo, 45072-96

Gaskel
Washer
B

rew

% Master Cylinder

Reservoir
_’_.r"'_‘_"\-u.
Handlebar a Pivot
Clamp ~—~__ Pln
Brake Line Buahlng

Seating Surface

Ft.ul
Side

/ \ Retaining

Ring

Brake

Wipar Hand Lever

Lubricant™

=

Figure 2-44. Front Brake Master Cylinder Assembly

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

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

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

1. Remaova the twa Philips screws, caver and cover gasket
from the master cylinder reseroir.

CLEANING, INSPECTION
AND REPAIR

AWARNING

Do not use replacement parts from single caliper repair
kits (9/16 inch bore) on dual caliper models. Likewise, do
not use replacement parts from dual callper repair kits
(11/16 Inch bore) on single caliper models. Parts are not
interchangeable. Using the wrong replacement parts can
adversely affect braking eificiency or result in brake
fallure causing personal injury.

1, Always reassemble the master cylinder using new parts
from the correct rapair kit (916 inch bora- HO Part Mo,
A5006-86; 11/16 inch bore- MO Fan No, 45072-96),

2. Clean all parts with denatured alcohol or DOT 5
BRAKE FLUID Do nol contaminate with mineral ol or
other solvents. Wipe dry with a clean, lint frea cloth. Blow
aut drilled passages and bore with a clean alr supply, Do
not use a wire or similar instrumant to clean drilled
passages in bottom of reservoir,

AWARNING

Always use denaiured 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 resull in premature brake failure,
passibly causing personal injury.

4, Carehully inspect all parts for wear or damage and
replace as necessary.

d. Inspect the piston bore in the master eylinder housing for
sooring, pitting or corrosion. Replace the housing # any
ol these conditions are found

L

Inspect the oullet port thal mates with the brake line
litting. As & critical sealing surfaca, replace the housing if
any scratches, dents or other damage is noled.

B, Inspect the cover gaskel for cuts, tears or general
deterioration Replace as necessary.

ASSEMBLY/INSTALLATION

1. Fit O-fing Into groove atl fronl ot piston (pin sida), See
Figure 2-44.

2, Fit primary cup over lip at back of platon =0 that closed
slde {(smaller OD) contacts shoulder

3. Coal piston bore of housing with special lubricant
sUpplled In the service parts kil. Also apply the lubrican
to OD of installed C-ring and primary cup,

4, Insert flared end ol spring into master cylinder bore su
Ihal It seats against the counterbore (recess) at bottom,

5. Blide piston over spring.

6. Fit wiper over piston cap s0 that the flal sige of wiper
cantacts cap shoulder,

7. Fit piston cap over piston pin,

8, Press down on wiper until it' conlacts the counterbore.
Larger OD of wiper must be complately seated in groove
on outlet side of piston bora,

. Install the cover (with gasket) on the master cylinder
resarvolr, Install two Phillips screws to lasten the cover o
the reservolr, but do not ighten at this time.

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

AAWARNING

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

11, Install rataining nng N pivet pin groove, Verlly hal
retaining nng is complelely sealed In groove

dhcaumon

See Figure 2-45. Do not install the master cylinder
assembly without first placing the 5/32 inch cardboard
insert {ar 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 Froni
Stoplight Switch.

12 Position the brake |lever/master coylinder assembly
inboard of the switch housing assembly engaging the tab
on the lower swilch housing In the groove al the wop of
Ihe brake lever bracket. See Figure 2-46

13. Align the holes in the handlebar clamp with thosa in the
master cylinder housing and starl the wo screws (wilh
flat washers). Position for rider comforl. Beginning with
ihe lop screw, tighten the screws la 70-80in-lbs (7 9-8.0
Nm) torgue using a T27 TORX drive head
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HE2Eay

Groove

5/32 Inch
Cardboard
Insert

Figure 2-45. Install Cardboard Insert
Before Installing Master Cylinder Assembly

Switch
Housin
Assembly

e

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

AcauTion

To avoid leakage, verily that the sieelrubber washers, banjo
bolt, brake line fitting and master cylinder bore are complately
clean.

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

2. Install length of clear plastic tubing over caliper bleeder

valve, it removed. Place free end of tibe in a clean
container,

232

Femove the master cylinder cover, Stand the motorcycle
upright so that the master cylinder is in a level position,

Add D.O.T, 5 SILICOME HYDRALLIC BRAKE FLUID to the
mastar cylinder reservoir until the: fluid level is 1/8 inch (3.2
mm) from the top. Do not reuse old brake flud. Use only
DOT 5 flud from a sealed container

AAWARNING

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.

12,

13.

Verify proper operation of the master oylinder relief part.
Actuate the brake hand lever, & slight spurt of fluig wil
break the fluid surface in the reservoir compartment it all
internal components are warking proparly

Add brake Tluid 1o the master cylinder reservolr until the
fluicl teval is 1/8 inch (3.2 mim) from the fop

Deprass and hold the brake hand lever o build up hydraulic
pressure.

Open bleedar vahve about 1/2-1um. Brake fiud 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
travial, Allow brake hand lever to retum slowly to lts releasad
position,

Repeal Staps 18-21 until all air bubbles are purged

. Final tighten the Dbleeder wvalve to 80100 in-lbs

{8.0-11.3 Nm) torque. Install the bleader cap.

. Add brake fluld @ the master cylinder resarvoir until the

Nuldl level is about 1/8 inch (3.2 mm) from the top

Nota that the angular shape of the master cylinder cover
makes one side thicker than the other, Install the cover (with
gasket) on the master cylinder resemvoir so that tha thicker
slde is poslioned above tha brake line fithng. Install two
Phillips screws to lasten the cover to the reservent. Tighten
the screws o 6-8 In-lbs (0.7-0.9 Nm) torgue.

With the lgnitionLight Key Switch turned to IGNITION,
actuate the frant brake hand lever to venfy operation of the
brake lamp.

AWARNING

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

14

Test ride the molorcyele. I the brake feels spongy, repeal
the bleading procedure.



REAR BRAKE MASTER CYLINDER

ADJUSTMENT REMOVAL/DISASSEMBLY
(Figure 2-47)

Brake Pedal NOTE

D not disassemble the master cylinder unless problems dre

See Figure 2-47 Loosen locknut (20). With motoreyele on being experionced, Discard all seals duting the disassembly
level surface, adjust push rod (1) so that brake pedal 1s paral- procedure. Install a complete rebwila kit when the unit is

lel with floor (see Figure 2-48). Tighten locknut, assemblec,
wihrboon
* Master cylinder repair kit,
P/N 42382-8TA
“ Master cylinder body repalr Kit,
P/N 42472-87
38
B a9 14
@ /25
%’} @y i
AL e '\.a
b A &
4" PN
B @
29”7
30 tt—
L
35—
36
13
S~
1. Push rod 12
2. Spacer' 12 N
3. Retaining ring *
4. Cariridge *
5. 0O-Ring (2}~
6. Master cylinder bady ** 15. Return spring 24. Brake pedal 33, Master cylinder stitfener
7. Locknut 16. Spring Retainer 25. Washer 34. Bushing
8. Gaskel 17. Dusl bool 26. Cotter pin a5, Clamp
9. Cover 18. Washer 27. Socket screw (2) 36. Lockwasher
10. Screw (2) 18. Retaining ring 28, Lockwasher (2) 37. Screw
11. Banijo fitting 20. Locknut 29. Stoplight switch 8. Screw
12. Steelirubber washer (2)  21- Rod end 30. Rubber boot 39. Washer
13. Banjo bolt 22. Pin 31. Brake line 40. Clamp
14. Screw 23. Footrest clevis 32. Clip nut 41. Lockwasher

Figure 2-47. Rear Brake Master Cylinder and Linkage
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1. Open bleeder nipple cap on rear caliper, Install end of &
length of plastic Wubing over caliper bleeder valve, whila
placing free end in a sultable container, Open bleeder
valve about 1/2-turn. Pump brake padal (24) to drain
brake fluid,

E.  Aemowve screw (37) and lockwasher (36) to detach brake
line clamp (35) from sprocket cover, Remove banjo fitting
boll {13) and steel/rubber washers (12). Discard wash-
ars.

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

HOB&E

Figure 2-48, Rear Brake Pedal Adjustmenti

dhcauTion

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

4. Press down on large washer (18) to comprass return
spring (15). While spring |s compressed, remove retaln-
ing ring (19 from push rod (1), Garefully release spring.

5  Remave washer (18), dust boot (17), spring retainer (16)
and raturn spring {15),

6. HRemove locknut (7), Pull carlridge and push rod asseim-
bly fram master eylinder body (8). Remove rataining ring
{3) from bore of cartridge (4). Pull the push rod (1) with
spacer (2 frea of cartridge. Remove two O-rings (5) from
external grooves on cartridge; discard O-rings.

Acaution
To prevent dirt and other contaminanis from entering the

master cylinder resarvair, thoroughly clean cover before
removal.

7. Remove master cylinder cover screws (10), cover (8)
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-basa solvents
causes deterioration of rubber parts that continues after
assembly and can result in improper and unsale brake
operation which may lead to personal injury. NovaGard
sllicone is recommended for lubricatlon of seals prior to
assembly.

1. Theroughly clean master cylinder and all brake system
components. Examine walls of master cylinder reservoir
for scralches and grooves, Replace if damaged. Verily
that vent holes in master oylinder are completely open
and free of dirt or debris. Stand master cylindar on
woodan block or towel to prolect seating surfaces,

2. Inspect cover paskel (B) for culs, lears or general deter-
oration, Aeplace as necessary,

ASSEMBLY/INSTALLATION

1, Sea Figure 2-47. Insert original push rod (1) [nto bore at
unthreaded end of cartridge (4). Install spacer (2) over
and of push rod. Install retaining rfing (3) In groove next to
spacer inside cariridge bore. Slide two new O-nngs (5)
into external grooves on cartridge (4) Insert cartridge
into mastar cylinder body (6), Align slot at top of car-
tridge with key in master cylinder body. Push cartridge
through master cylinder body unlll cartidge bottorms in
bore. Install locknut (7). Tighten locknut to 30-40 h-lbs
{41-54 Nm) tarque,

2 Place protective shields over vise jaws and lightly clamp
mastar oylindar body in vise with push rod (1) upright,

3, Place retum spring (15) over push rod (1) Place spring
retainer (16) on top of spring. Slip large |0, end of dust
boat (17) over ratainer and spring. Seal the small 1.0
and of boot against spring retalner (16). Be sure venl/
drain hole in boot is at the bottam,

4,  Place washar (18) on top of bool. Push down on washer
to compress spring (15} With spring compressed, natall
new relalning ring (19 In groove of push rod (1)

Acaution

To avold leakage after assembly, verity thal washers (12),
bolt {13), banjo fitting (11) and bore of master cylinder (8)
are completely clean.

5 Pasition master cylinder next o sprocket cover. Posilion
new stealrubber washers {12) on sach side of banjo fit-
ting (11). Insert bolt (13) through washers and banjo Til-
ting. Thread bolt into cartridge and tighten to 17-22 fi-lbg
(23-30 Nm) torque.

& Posillon large 1.0, end of dust boot {17} into groove In
master cylinder body (8.



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) torque,

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

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

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

Install footrest assembly.

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

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 DOT. &5 SILICONE 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,

i3
18.

7.

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 companents are working properly,

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

Bleed brake system. See BLEEDING HYDRALULIC 5Y5-
TEM in this section.

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

Relnstall mastar cylinder cover. Tighten screws lo 10-15
in-lbs (1.1-1.7 mm) torque,

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 syslem. 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 (B)
to free raar brake master cylinder from sprocket cover
(18).

Loosen locknut (8). Turn push rod (7) at Hats 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 (16) and master
eylinder stiffanar (17).

Remove cotter pin (13) and nut (14) frem inboard side of
sprocket cover. Discard cotter pin. Remove foctres
mount, rear brake pedal and master cylindar stiffener,

INSTALLATION (Figure 2-49)

1.

Install removed components in the revarsa arder of the
removal procedures, and in accordanoe with the follow-
ing spacial installation instructions

AAWARNING

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

Tighten  footrast
(47-54 Nm) torgue.

mourit nul {14} o 3540 fi-lbs

Install a new cotter pin (13) hrough nut (14) and footrest
mount (15), Bend ends of cottar pin outward 10 secura,

Tighten Ihree sprocket  cover
90-110 In-lbs (10.2-12.4 Nm) lorque

sorews  (11) o

Tighlen lwo master cylinder screws (5) (o 155-190 in-lbs
(17.5-21.5 Nm) torque,

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

Install exhaust
INSTALLATION.

syslem. Sae EXHAUBT SYSTEM.,

PENDOELN -

. Footresl mount
. Rear brake pedal

. Rod end

Baolt
Nul
Wave washer
Footrest
Socket screw (2)
Lockwasher (2)
Push rad
Locknut
Scrow
. Clip
. Socket screw (3)
. Washer (3)
. Cotter pin
. Mut 5

dlu it E

Master cylinder stiffener et
Sprocket cover
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FRONT BRAKE CALIPER

REMOVAL/DISASSEMBLY
(Figure 2-50)

1, Remove upper mounting screw (1) and lower mounting
pin (2} o release caliper assambly (16),

2. Remaove banjo fitting bolt and steelirubber washers (o
disconnect brake line from caliper. Discard washers,

3. Move caliper assembly o bench area. Remove retainer
scraw (15), pad retainar (14) and inboard pad (89)

4 Remove pad holder (7) with attached outboard pad (9)
and spring clip (8) Fush pad free from pad hold-down
spring clip (8) to remave pad (3) from pad holder (7)

{43

insert a amall screwdrivar inte notehed groove at bottom
of piston bore to pry out retaining wire (13). Remove dust
hoot (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.

Mcaution

Exercise care lo avold dropping piston on hard surface.
Damage to surface may result in a sticking piston or fluid
leakage.

6. Apply low air pressure o hydraulic brake line inlet o
remove piston.

7. Pull threaded bushing (4) out of bushing bore. Femove
pin boat (5) from groave in caliper,

8. Pry piston seal (10) and three O-rings (6} outl of heir
respective grooves, Discard piston seal and O-rings

Wil 3 14
(@( ) o 18
_. ‘\(Q\,?/f’/’ > it : 17

g
1. Upper mounting screw
2. Lower mounting pin
3. Flat washer
4. Threaded bushing
5. Pin boot
6. O-ring (3)
7. Pad holder 13. Retaining wire
B. Spring clip 14. Pad retainer
89, Pad set 15. Retainor screw
10. Piston seal 16. Caliper
11. Piston 17. Bleeder valve
12. Dust boot 18. Bleeder cap

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

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 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 fluld, solvents, lubri-
canls, ete. o contact brake disc or brake pad friction
material; reduced vehicle braking ability will other-
wise occur, possibly resulting in personal Injury.
Thoroughly 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 ail to blow dry compo-
nents.

|, Thoroughly clean brake system components Using dena-
twred alcohol. Blow dry using compressed alr. Carsfully
inspeacl all components. Meplace any parts that appear
damaged or worn. Do net hone callper piston bore.

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

4, Inspect brake pads for damage or wear. Replace both
pads as g st || the Inetion matarlal of gither pad is worn
te 116 in. (1,6 mm) or less,

AwarNING

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

ASSEMBLY

I. See Figure 2-50, Install new seal (10) in groove of cal
per piston bora (16). Install new O-ring (8) In groova of
threaded bushing borae. Install new O-nings (6B) in each
groove of lowar mounting pin bore. Apply DOW CORN-
ING 44 GREASE (tube marked "PIN LUBE" in service
parts kit) to intenor cavty of pin boot (5). Insart Hanged
gnd of pin boot in groove of threaded bushing bore.

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

3. Apply light coat of NovaGard sillcone grease (marked
"FISTON LUBE" in service parts kit) to piston Q0.
including chamfer. Apply a light coat lo caliper piston
bore (16) and 1.0, of installed piston seal (10). Install pis-
ton (with dust boot) into caliper piston bore. Use a "C"
clamp to press 0 piston, || necessary,

NOTE

To ensure proper brake pad-to-brake oisc clearance when the
caliper is installad, pistan must be pressed all the way Info the
bore whenever new brake pads are ysad,

4. Install outer lip of dust boot (12) into callper pistan bora
(16). With the gap at the top, compress and Install
ratainer wirg (13} within calipar piston bore. Press
retainet wire finnly against mston dust boot,

5 Apply light coat of DOW CORNING 44 GREASE
(markad “PIN LUBE" in sarvice parts kit) to the following:

.0 of caliper (16) threaded bushing bore (upper)
0.D. of threaded bushing (4)

1.0, of caliper {16) mounting pin bore (lower)

o o8 8 @

Inseri threaded bushing (4) through the installea pin bool
(5) and O-ring (6} of the caliper threaded bushing bore,
Press threaded bushing into bore until free end ol pin
boot sgats in groove next to flanged head of threadea
bushing.

AwWaRNING

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 halder (7) on a firm
flat surface with upper mounting scraw (threaded bushing)
hole positioned at the upper right.

8. Hook lip on looped end of clip (8) under inside adge of pad
holder al \op, Holding pad holder down, raise clip 1o snap in
place on pad holder. Pick up pad holder to vanfy that olip (s
firmly attached, Lay pad holder Back dawn in tha same onan-
tation,

9. With black Insulator backing facing pad holder, center out-
board pad () within pad halder. In this position, fang of pad
rasts on clip loop while bottom of pad slightly entars apening
of pad holder. Push down on tang untll pad lies flat. Pick up
pad holdar to varity that pad is tirmly attached. One lip on chp
should be caught on pad hoider, the athier an tang of pad,

il

Pad holder

Lip

Spring clip

Insulator
Backing (Black)

Brake Pad
(Friction Material)

Figure 2-51. Spring Clip Installation



10. See Figure 2-30. Insart the assembly {outboard pad, pad
holder and spnng clip) into place on caliper (16) with
insulalor side of pad against face of piston {11).

MNOTE

The spring clip loop and friclion material must face away from
the piston. If it is nol, then remove the pad holder and reas-
semble the parts correctly.

11, Place Inboard pad (9) (pad withoUt insulator) in recassed
seat machined into calipar (186),

12. Position pad retainer (14) within counterbore al inboard
end of caliper. Insert saeli-tapping retalner screw (15)
through centar hole in pad ratainer and thread into hole
in pad. Tightan screw to 40-50 in-Ibs (4.5-5.6 Nm),

INSTALLATION

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

3

See Figure 2-52, Posibion 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. Upper mounting lug
3. Banjo bolt 6. Brake line

Figure 2-52. Froni Brake Caliper Mounting

AAwarnING

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

dhcaumion

See Figure 2-53. Position Lhe flange of the threaded bush-
ing beneath the rivet on the pad holder. The rivel 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.

Hiniwsl

- = =

111

b e

Threadeéd

bushing / Pad

Rivet - holder

2

Figure 2-53. Threaded Bushing/Rivel Engagement

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

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

5. Install upper mounting screw (1) with spacer washear (3}
through front fork uppar mounting lug and pad holdar (7),
Thread the screw into threaded bushing (4). Tighten
serew o 25-30 ii-bs (34-41 Nm) torque,

8. Install bleeder valve (17) and valve cap (18), it removed
Tighten valve 1o 80-100 In-lbs (9.0-11.3 Nm) Worgue.

7. See Figure 2-52. Connect brake line (6) 10 caliper using
new stealrubber banjo washers, Tighten bamo fithing
boll {3) to 17-22 H-Ibs (23-30 Nm) torque

8. With the master cylinder in a level position, verify that the
brake flud level in the resaervalr is 1/8 in, (3.2 mim) from
the top, Add D.OT. 5 SILICONE 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,

8. Varify proper operation of the master eylinder rellal port,
Actuale the brake lever with the reservolr cover removed,
A slight spurt of fluid will break the surtace if all internal
components are working properly.

10, Install cover gasket, cover and screws,

11. Deprass tront brake laver sevaral times lo sef brake pads
to proper operating position within caliper, Bleed brake
system. See BLEEDING HYDRAULIC SYSTEM in this
sachon.

12, Remove master cylindar cover. Verity propen fuidd level-
see Step B Reinstall master oylinder cover. Tighten
sorews 1o 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 alfow hew Drake pads to “wear in" properly with the brake
disc, avoeld making hard staps for the first 100 miles (160 Kiri)
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REAR BRAKE CALIPER

REMOVAL/DISASSEMBLY

(Figure 2-54)

|, Remove pin bolts (11). Retract giston (&) slightly within
bore of caliper (10) by pushing caliper inward toward
wheal. Carsfully 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} Blide inside brake pad inboard toward whee| and off
mounting bracket.

3.  Remove pad shims (3)
NOTE

Do not remove pistons from caliper unless there are signs of
hydrauiie furd teakage or piston is nol operating properly. If
pisfon must be removed, proceed o steps 4 and 5,

4. Pump brake lever untll piston reaches its full travel,
Remove banjo fiting boll and steelrubber washers fo
disconnect brake line from caliper. Discard washers.

5. Remave retaining ring (&), dust bool (7), plston (6) and
seal (5). Discard dust bool and seal |If piston will pol
come logse, procaed 10 step &.

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 surlace.
Damage to the piston surtace may result in a sticking pis-
ton or fluid leakage.

Haold caliper with piston facing downward. Place a clean
shop lowel under piston. Apply low alr pressure o
hydraulic brake line inlet hale until piston is forced out
caliper bore, If piston is light in bere, tap lightly arourcd
caliper while applying air pressure,

shnbes

5. Seal
Caliper mounting bracket 6. Piston
Retainer clip 7.  Dust boot
Abutment shim (2) 8
Brake pad (2) 9

B

Bumper

. Retalning ring

10. Brake caliper

11. Pin bolt (2)

12. Bleeder valve

13. Rubber bushing (2)
14. Bleeder cap

Figure 2-54. Rear Brake Pads and Caliper



CLEANING, INSPECTION AND
REPAIR (Figure 2-54)

AWARNING

#& Clean brake system components using denatured
alcohal. Do not use mineral-base cleaning solvents
such as gasoline or paint thinner, Usa 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-
gonal injury. Do nol allow brake fluid, solvents, lubri-
cants, etc. to contact brake disc or brake pad friction
material or reduced vehicle braking ability will cecur,
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 safely glasses when cleaning with sol-

venls or using compressed air to blow dry compo-
nanis.

1. Clean brake system componenis using denatured alco-
hol. Blow dry using compressed air. Carafully Inspect all
componants, Replace any parts thal appear damaged ar
worn, Replace rubber bushings (13) it damaged or worn,
Do not hone caliper piston bara.

2. Inspect brake disc. Replace disc it warped or badly
scored. Measure disc thickness for axcassive wear. Mini-
mum accaptable thicknass is stampead on side of disc.

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

AwaRNING

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)

I Install new seal (5) within groove in plston bore of caliper
{107,

2 Install new dust boot (7}, with its concave side facing pis-
ton (6), ovar top of piston. Seal 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 ki) to piston ©.0O,
including chamiber. Apply a light coat to caliper piston
bore (10} and 1.D. of installed piston saal (5). Install pis-
tan {with dust boot) into caliper piston bore. Use a “C”
clamp 1o press in pistan, if necessary,

NOTE

Tor ensure proper brake pad-fo-brake disc clearance when the
calipar is installed, piston must be pressed all the way info lhe
bore whenever new brake pads gre used.

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

5  Apply light coat of DOW CORNING 44 GREASE
{marked "PIN LUBE" in service parts kit) 1o |.D, of rubber
bushings (13).

o -

1. Caliper mig. bracket 3.  Abutment shim (2)
2. Retainer clip 4. Brake pad (2)

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 rajls of
callper mounting bracket (1). Positlon relaming loops of
shims agains! outboard side of mounting brackel rails,
Hald both shims in place.

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

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.

2-42

Position rear brake caliper {10) onta mounting bracket (1)
s0 thatl caliper straddles brake pads (4). Align mounting
holes In caliper with mounting holes in bracket. Apply
light coat of DOW CORNMNING 44 GREASE (marked “PIN
LUBE" in service parts kit) to O.0. of two pin bolts (11).
Insert pin bolts inte mounting holes of caliper and mount-
ing bracket. Tighten pin bolts to 15-20 fi-lbs (20-27 MNm)
forque.

Install bleader valve (12) it removed. Tighten valve to BO-
100 in-lbs (9.0-11.3 Nm) torgue. Install bleeder cap (14),

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 fi-lbs (23-30
M) torgue,

With the master cylinder in a |evel position, add brake
fluid until the fluid level in the reservoir is 1/8 in. (3.2 mm)
from the top, Use DOT & SILICONE HYDRAULIC
BRAKE FLUID.

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.

fA

10.

11.

12,

Verity proper operation of the master cylinder rellef port.
Actuate the brake pedal with the reservoir cover
removed. A shight 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 timas to sef brake pads
to proper operating position within caliper. Bleed brake
syslem. See BLEEDING HYDRAULIC SYSTEM in this
seclion,

Remove master cylinder cover, Verily proper fluid level-
see Step 7.

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

Turn ignitiondlight switch to ON and apply rear brake to
lesl operation of brake lamp.

NOTE

To allow new brake pads to “wear in" properly with the brake
disc, avoid making hard stops for tha first 100 mitas {180 km),



BRAKE LINES

FRONT BRAKE LINE
(Figure 2-56)

ke

|

11.

13.

14.

5.

Open bleader nipple cap on front brake caliper. |nstall
end of a length of plastic tubing over caliper bleeder
valve, while placing free end in a suitable container,
Open bleeder valve aboul 1/2-lurn. Pump brake lever o
drain brake fluid,

Remove screw (1) and lockwasher (2) to detach brake
line clamp (3} fram front fork upper bracket {right side).

Remove sockel head screw (4), flal washer (5), clamp
(B) and wire farm (7] to detach brake line trom stem at
biottorm of front fork lower bracket.

Remove banjo fitting bolt (8) and steelrubber washers
{8) to detach brake line from master cylinder body, Dis-
card washars.

Remave banjo fitting bolt (8) and steal/rubber washers
19) 1o detach brake line from lromt brake caliper. Discard
washers,

Carefully Inspect the brake line for dents, culs or other
delects. Replace the brake line if any damage is nolad.

Mote that one end of the brake line s moslly thin wbe
construction, whila the other end is flaxible hosa, Posi-
lion new steal/rubber washers (9) on each side of he
banjo fitting on the wbe slda. Insert bolt (B) thraugh
washers and banjo fitting. Loosely Install bolt inlo master
cylinder.

Fram the master cylindar, the brake line runs downward
in frant of the right handiebar, where it lurns inboard al
the front fork upper bracket. Loosaly install clamp (3),
lockwasher (2) and screw (1) to attach front brake line to
right side of front fork upper bracket,

Caontinue running the braka line downward crossing to
the laft side of the vehicle undar the fronl fork lower
bracket (lriple trea),

Loosealy install wire form (7), clamp (8), llat washer (5)
and sockat nead screw (d4) to attach brake linge to stem at
hotlom of front Tork lower bracket.

Position new stesl/rubbar washers (9) on each side of
banjo fitting at free end of brake line. Insert bolt (8)
through washers and banjo fitting, Loosely install bolt
inlo caliper.

Mghten clamp acrew (4) at bottom of front fork lower
bracket to 4-10 ft-lbs (5-14 Nm) tarque,

Tighten banjo fiting boll {8) into master cylinder lo
17-22 fi-lbs (23-30 Nm) Lorglie.

Tighten banja fitting bolt inta brake caliper to 17-22 #-lbs
(23-30 Nm) torque,

Tighten clamp screw (1) o front fork upper bracket to 15-
21 in-lbs (1.7-2.4 Nm) toraue
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Scraw G
Lockwasher F
Clamp B,
. Screw 9.
Flat washer 10.

Lower Left Side-
Brake Calipar

Clamp

Wire lorm

Banjo fitting bolt (2)
Steel/rubber washers (4)
Flexible hose

m e we

16,

17.

18.

Figure 2-56. Front Brake Line

Install bleeder valve it removed, Reflll master cylindar
and bleed brakes. See BLEEDING HYDRAULIC 5Y5-
TEM in this section, Test operation of brake lever,

Tghten bleeder valve to 80-100 in-lbs (9.0-11.3 Nmj)
lorque. Install blesdear cap.

Test operation of brake lamp with the Iront brake applied
and the ignitiondight switch luened OR.
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REAR BRAKE LINE
(Figure 2-57)

1

1

14,

15,

Open bleeder nipple cap on rear caliper, Install end of a
length of plashc wiing over caliper bleeder valve, while
placing fres end 11 a suitable container, Open bleeder
valve about 1/2-turn. Pump brake pedal (o drain brake
fluiid,

Remove screw (1) and lockwasher (2) to detach brake
line clamp (3) from sprocket cover, Remove banjo fitting
boll (4) and steelrubber washers (5) lo detach brake line
{6) Irom master cylinder body (7). Discard washars.

Remove banjo fiting balt and sieel/rubber washers to
detach brake line from rear brake callper, Discard wash
ers.

Aemove screws (B) 1o detach brake line clamps (9) from
swing arm and frame downiube {10).

Remove screw (11) and |lockwasher (12} securing inte-
gral brake line clamp (13) to clip nut {14) on llange of
frame downtube, Pull terminal sockets from spade con
nections at bollom of stoplight switch, Unthread switch
from tea nut, Remove rubber boot (16).

From laft side of vehicle, feed new brake line baneath oll
feed hose, left (forward) of negative battary cable and
right (rearward) of positlve battary cabla o right side of
vehicle

Thread stoplight switch (15) to tee nut of brake line,
Tightén switch assemily to 7-10 fi-lbs (9-14 Nm) lorque
Install boot (16) on stoplight switch, Install tarminal sock:
als an switch spade connaclions.

Install clamp (3), screw (1) and lockwasher (2) to secure
rear brake ling (6) to sprocket cover. Tighten clamp
sorew 10 4585 In-lbs (57 Nm) lorgue.

Install clamps (9}, screws (8), to secure rear brake line to
swing arm and frame downlube {10). Tighten clamp
surews (o 15-21 in-lbs (1.7-2.4 Nm} torque.

Install elip nut (14) on flange of frama downtube. Install
sarew (11) and lockwasher (12) to secure Integral brake
line clamp (13) to frame dowrtube flange. Tighten scraw
1o 5-10 fi-lbs (7-14 Nm) torque.

Position new steal/rubber washers (8] on sach side of
bamo fitling. Insert bolt (4) through washers and banjo
fitung. Thread bell inle master cylinder and tighten o
17-22 fi-lbs (23-30 Nm) targue.

Position new steel/rubber washers an each slde of banjo
fitting. Insart bolt through washers and banjo fitting into
caliper, Tighten banje fiting boll to 17-22 fi-lbs (23-30
Nm) forgue,

Install bleeder valve i removed, Rellll mastar cylinder
and bleed brakes, See BLEEDING HYDRALILIC SYS-
TEM in this section. Test operation of rear brake.

Tighlen bleeder valve to 80-100 in-tbs (9.0-11.3 Nm)
lorque. Install bleader cap,

Test operation of brake lamp with he rear brake applied
and the ignitiondight switeh wirned ON,
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1. Screw 10. Frame downiube
2. Lockwasher 11. Screw
3. Clamp 12. Lockwasher
4. Banjo litting bolt (2) 13. Integral brake
5. Sleelirubber washers (4) line clamp
6. Brake line 14. Clip nut
7. Master cylinder body 15, Stoplight switch
B, Screw (2) 16. Rubber boot
9. Clamp (2)

Figure 2-57. Rear Brake Line




BLEEDING HYDRAULIC SYSTEM

GENERAL (Figure 2-58)

Bleed the hydraulic brake system anylime a hydraulic brake
line, brake master cylinder ar brake caliper has bean opaned,
or whenever brake leverpedal operation feels “spongy”
Bleeding evacuates air from the system leaving only incom-
prassible ydraulic Huid,

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
lwo 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 equipment can be
used ta fill brake master cylinders hrough the bleader valve,
Hemove master cylinder reservoir cover so that system can-
not pressurize. Do nol use prassure bleeding equipment
when the hydraulic system (s sealed with master eylinder ras-
ervoir cover and gasket in place.

1. Install end of a length of plastic bing over caliper
Meader valve, Place free and of lube in a clean con-
tainer. Stand motoroycle upright.

2. Add D.OT, 5 SILICONE HYDRAULIC BRAKE FLUID to
master cylindar resarvoir until the fluid level is 1/8 in. (3.2
mm) from the tep. Do not reuse brake fluid,

3, Depress and hold brake lever/pedal to build up hydraulic
pressire.

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 lts 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 lighten bleeder wvalve to B0-100 in-bs
(8.0-11.3 Nm) torgque, Install bleeder cap. Add brake
Huid to master cylinder reservoir until fluid level s about
1/8 i (3.2 mm) from the top. Do nol reuse brake fluid.
Final tighten master cylinder reservanr cover screws to
10-15 in-lbs (1.1-1.7 Nm) torque.

AwarnnG

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 nde motorcycle. Repeal the above bleeding proce-
dure if brakes feel spongy.

al by

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

Tne frant fork consists of two telescoping tube/slider assem-
blies, Each tuba/slider assembly has an internal comprassion
spring, which supports the forward weight of the vehicle/rider
and extends and retracts to cushion the ride over rough or
irragular road surfaces. An pil-filled damping mechanism con-
trols the telescoping action of each tube/slider assembly,

ChangingtheForkOil(Figure2-59)

|  Bemove drain screw’washer (4) from battom of ong
slider (2), Crain fork ofl by repeatedly compressing frond
EUSPENSIoN.

NOTE

If tark ol is emuisified, aaraled o light briown in colon, than it
has been contaminated by walar, Replace fork ol seals (sea
Steps 1 and 2 of DISASSEMBELY procedure).

2. Repeat Step 1 for opposite side fork.

3 Block moloreycle under lrame so that tha front wheel is
raisad off the ground slightly; this enables front fork 1o
extend fully and allows most of spring (10) preload (com-
prassion loree) o be relleved,

AwWARNING

Always wear safety glasses when servicing fork assem-
blies. Do not attempt to remove tube caps (1) from slider
tubes (1) without first relieving apring (10} preload in the
manner specilied or lube caps and springs might fly out-
ward with great force, possibly resulting In personal
injury.

4. PFemove tube cap (3) with O-ring (5) from each slider
{ube (1), Replace the C-ring it damaged or worn,

NOTE

A tork that has been disassemblad, cleaned and reassamblad
is considered a "OAY" fork, since its internal companents are
completely free of oil. A fork that has fust been drained of of,
bt has not been disassambled and cleaned, is considared a
WET™ fork, since lts infernal components remain coated with
a guantity of residual ol A DRY fork requires more replace-
ment o than a WET fork.

5. On all models, except XLH B8B83 Hugger and XL12005
Sport fill each slide: tube/sider assembly with 9.0 fl oz
(266 ml) (WET fork) or 10.2 fl 0z. (302 ml) (DRY fork) of
TYPE “E" FORK OIL. On XLH 883 Hugger models only,
fill @ach slider tube/slider assembly with 10.7 fl oz, (317
mi IWET fork) or 12.1 fl oz. (358 ml) (DRY fork) of TYPE
“ET FORK OIL

8. Install ach slider tube cap (3) with O-ring (5)

/. Lower motorcycle to the ground.
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1. Tube 11. Damper lube
2, Slider 12. Ring
3. Tube cap 13. Sleave
4, Drain screw/washer 14, Serew
5. O-ring 15, Washer
fi. Dust seal 16. Upper bushing
7. Internal circie clip 17. Lower bushing
8. Qil soal 18, Febound spring
9. Spacer 19. Cover
10. Spring

Figure 2-59. Front Slider Tube/Slider Assembly

REMOVAL

1. Remove front wheel assembly and tront brake caliper.
See FROMNT WHEEL in this section.

2. Aemove front tender mounting screws and looknuls.
Remove fender,

3. See Figure 2-60. Loosan tront 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)



ol 8

Front fork lower
bracket and stem
Pinch screw, lower (2)
Dust shield, lower
Bearing cone (2)

Q u-'-"f 2
Bearing cup (2)
Dust shield, upper
Front fork upper bracket

Pinch screw, upper (2)
Fork stem clamp screw

© %N @M

10.
11.
12

13.
14,
15,
16.

Alhins?

0.42-0.50 in.
{10.7-12.7 mm)

&)

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)

Remove draln scraw/washaer (4) from slidar (2), Ramove
lube cap (3) from shder lube (1), Drain fork all. Remove
Qeing (5) from fube cap (3), Remove =pring (10) trom
slider tube | 1).

Remaove cover (18) and dust seal (8). Compress inteimal
circie alip (7). Remove clip from groove n top of shder (2]
hare.

Remoye screw (14) and washar (15) from bottom of
alider

NOTE

Since there /s e resistance lo damper tube (171) rotation
wilhin slifer lube (1) when removing screw (14), use an air
impact wrench for best rasulls

4,

Withdraw slider tabe (1) from slidar (2) until lowar bush-
ing 117) on slider tube contacts upper bushing (16} in
siidar, Use lower bushing on slider lube in & “slide ham-
mer motion” to gently tap oul oll sgal (B), spacer (2) and
upper bushing from slider bora.

Remaove sleeve (13), Sleave will be found within slider (2)
or on bottom and of damper lube (11),

Insert a amall diameder rod through apening in bottom of
slider luba (1) to remove damper tuba (11) assambly,

Remove rebound spring (18) from damper tube (11).
Remoyve dampar tube ringls) (12) from damper tube.
Remove lowar bushing (17) from damper tube only i
ieplacament is necessaiy,

CLEANING, INSPECTION, AND
REPAIR (Figure 2-59)

1.

o

Thotaughly cléan and inspect all parts. Heplace any
parts that are bent, broken ar dampaged,

Inspect the C-rng (5) for damaga. weaar of ganeral dete-
rloration; replace s necessary. Replace all olhar
ramoved seals,

Inspect damper tube ring(s) {12). Replace ring(s) If dam-
aged or excassively worn.

Check dust seal (6) where || contacts slider wibe (1)
Dust seal should provide contnuous contact against
slider tube and should not show excessive wear, Check
slider tube where |t |5 contacted by seal, Tube surface
should be shiny, smooth and free of scoring or abra-
BIGNE

Inspect small hole In groove of slider whe lower Bnd,
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),
it ramoved, Expand bushing only enough o fit over lube.

Install damper tube ring(s) (12} into groove(s) of damper
tube (11} Place rebound spring {18) over damper fuba.
Insert damper tube into slider tube (1)

Insert spring (10} into slider tube (1) wilh the taperad end
down. Push dampar tube (11} Ihrough opening at bottom
ol shder tube using spring (10), Place sleave (13) over
and of damper tube.

Install slider tube (1) assembly Into slider (2). Install
screw (14) with washer (15) at battom ot slider. Move
slider tube through its tull range of travel within slider
sevaral timas to verlfy proper component alignment.
Then, applying downward force on spring (10), final
tighten scraw (14),

Place upper bushing (18), spacer (9) (concave &lde
downward), oll seal (8) {lettenng side upward) and FORK
SEAL AND BUSHING INSTALLATION TOOL (Pari Nao,
HD-36683) over slider tube (1), Install bushing, spacer
and seal into slider (2) bore by tapping components
downward with the installation toal. Install internal circle
elip {7) into groove in top of slider bore,

Install dust seal (8) and cover (18) at top of slider {2).
Install drain screw/washer (4) into lower end of slider,

Pour 10.2 fl 0z, (302 ml) (all models except XLH 883
Hugger) or 12.1 1l az. (358 ml} (XLH 883 Hugger modals
only) of TYPE "E" FORK OIL into top end of slider tube
(1) Install glider tuba cap (3) with C-ring (5).

INSTALLATION (Figure 2-60)

1.

Insart fork slider (12) through tront tork lower (1) and
Upper (7) brackets, Position slider tubes so thal top ol
aach twbea cap (13) extands 0.42-0.50 in, (10.7-12.7 mm)
above lop surface of tront fork upper Bracke!.

On models with directional lamps mounted to front Tork
bracket, hold directional lamp mounting brackets upright.
On all madals, tighten front fork upper and lower brackeat
pinch screws (B and 2) o 30-35 filbs (41-47 Nm) torque.

Install front lender using onginal fasteners. Tighlen |as-.
leners lo 813 ftdbs (12-18 Nm) torque.

Install tram wheel assembly and front brake caliper, See
FRONT WHEEL it this section.
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AN

Washer
Lockwasher
Nut

Slider tube
Spring

Lower stop

10.
1.
12,
13.
14.

Spacer

0il seal

Washer

Screw

Seal

Bushing
Rebound adjuster

4

N —
] 2
B

15. Compression

16,
17.
18.
19.
20.

adjuster
Retaining ring
Fork slider - right
Fork slider - left
Spacer

Spring collar

21,
22,
23.

25,

S, |

Q ring

Cap

Cover
Damper
Slider - right
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)

Al E R

L1

I =am

1. Stopper ring 4, Preload adjuster plate
2. Rebound adjuster 5. Fork cap
3. Preload adjuster

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 adjusiment range.

3. Unthread the fork cap (5) from tha fork tube and allow the
tork leg to drop, exposing the spring.

4. Bee Figure 2-63. Set the Fork Spring Compression tool
(HD-41548A) on the spring collar. Turn screws in o
engage holes in collar. Comprass the spring until the
Spring Plate ool (HD-41561) can be positionad batweer
tha spacer and the spring collar.

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,

#0701 Ry

Figure 2-64,
7. Paur out the fork oil by pumping the fork leg and rod 8-10
times untll rod moves freely,

8. See Figure 2-65 and 2-66. Position fork slider in viss
using kork tube holder (HD-41177) o avoid damaga.

8. See Figura 2-66. Remove the sockel head boi.

CERRE L]

Figure 2-63.
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Figure 2-65.

10, Remove damper from fork tube.



Figure 2-66.

11. See Figure 2-67 and 2-68. Remove the cover fram tha
slider. Remove seal and stopper rng.

A0 AaRy

Figure 2-67.

12, Pull the fork tube out of the slider.

13. Remove the oil seal, spacer and guide bushing from the
fork tube.

INSPECTION - XL 1200S

1. Measure fork spring free length, Replace spring it if is
shorter than 16.02 in (407 mm)

2. Check the fork tube and slider for score marks, scratches
ar abnormal wear,

3. Check the slide and guide bushings for excessive Wear
or scratches.

4, Sel the fork tube on V-blocks and measure renout.

Hunout should not exceed 008 in. (0.2 mm).

ASSEMBLY - XL 1200S
1, Coat oil seal with TYPE "E" FORK OIL,

2. [Before installing slide bushing and guide bushing, Iubri-
cate with fork oil.

3. Install guide bushing and spacer saal.
NOTE
Guida bushing opening must ba orlented to the side. 00 NOT
position to front or raar.
4, Slip the slider into the fork tube.

6. Place the slide bushing over the fork tube until It rests on
the Slider.

B. See Figure 2-68, Drive the guide bushing with the spacer
saal into the slider

7. Lubricate new oil sealwith TYPE “E"FORK OIl.

B, Drive the ol seal into the slider using Fork Seal Installar,
HD-36583.

EIELRE L HS

Figure 2-68.

G RE R

Figure 2-69,

9. Install the stoppet ring and dust seal.
NOTE

If the rebound adjuster was remavad trom the damper rod fol-
low the steps below, otherwise proceed to step 10,
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a. Bottorn lock nut on threaded portion of damper rod,

b. See Figure 2-70. Holding thumb on detent spring and
ball, back out {lum counterclockwise) rebound adjuster
to last “elick.” Turn down (clockwise) 13 "clicks”

A By

11, 'Pour halt the TYPE "E™ FORK QIL into Turk tube.

12. See Figure 2-72. Slowly pump the damper rod 10 or
more times.

Figure 2-T0

o, Thread rebound adjuster onto damper rod  until
adjuster stops at maximum thread engagement (Do not
farca)

d. See Figure 2-71. Thread locknut on damper rod up to
contact base of rebound adjuster and tighten in place,

LIRS

— Rebound adjuster

Tightan
Locknut

LR =ty

Figure 2-71

10v 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 (20.8-39.3
Mrm)
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Figure 2-72.

13, Position the damper rad in the fully bottomed position.

14. Pour the remalning amount of TYPE “E" FORK OQIL into
the fork tube

15. See Figure 2-73, Using the Pro-Laval Oil Gauge (HD-
59000A) adjust oil level to 5.6 in. (144 mm).

16. Carefully clean and Install tha spring, spring collar, and
Spacars,

NOTE
Spacers are stamped parts. Sharp edge crealed by stamping
brocess must face collar.

17. See Figure 2-74. Using Fork Spring Comprassion Tool
{HD-415494) push spring collar down and place Spring
Plate (HD-41551) between spacar and spring collar

18. Install fork cap and tighten against rebound adjuster
18, Torgue ta 22 - 29 ft.lbs (29.8-38.3 Nm).

20. Tightan fark cap on fork tube. Targue to 11 - 22 fiib.
21, Install the spring adjuster plate,

22. Replace O-rings on spring preload adjuster and |ubricate
with fork oil.

23. |nstall tha spring preload adjuster
24, Install the stopper ring.

26. Carefully drive slider cover Into slidar.
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KLHO248
Correct fork oil level is 5.6
in(144 mm) below lop o
fork tube.
Use Type E Fork Oll
INPRN\

INSTALLATION

NOTE

Rebound adjuster must ba turned fully clockwise to the hard-
est seiting before positioning the slider fubes:

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
mmj above fop surface of front fork upper brackel.

2, On models with directional lamps mounted to frant 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) torque,

3. Install fromt fender using original fasteners. Tighten fas:
tanars to 3-13 fi-lbs (12-18 Nm) torgue,

4. Install front wheel assembly and front brake caliper. Sea
FRONT WHEEL in this section

NOTE

XL Sport suspension adjustment procedures, setting facom-
menditions and troubleshooling informalion may be found in
the 1998 Harey-Davigson Owner's Manual pages 110-115,

Figure 2-73.

EURLELES]

KLHEPORTFR

1,735:1.745 in.
(44,1-44.3 mm)

Figure 2-74.

Figure 2-75,
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FORK STEM AND BRACKET ASSEMBLY

ADJUSTMENT (Figure 2-60)

| Place suitable blocking undaer trame to raise fronl wheel
several Inches ol floor.

2. Remove all items that could interfere with frant end swing
momentum. |f clutch control cable inhibds front end
swing, discannact it

3 Place a strip ol masking tape over fip of front fender.

4, Install @ pointer mounted o a fioor stand, The pointer s
positionad at the center of the fender with the front wheel
pointed straight ahead.

o

Hepealedly nudge the lender a short distance on one
side untll the front end begins to “fall-away” (iL.e., pivol
about Its stearing head center) by tsall, Mark the point
on the tape whare the front end begins to “fall-away”
Repeaal this procedurs in the opposile direction.

B Measure the distance batwean the two “fall-away” marks,
The distance must be 1-2 in. (258-50 mm) lor proper bear-
ing adjustmenl

7 It the distance |s not correct, loosen the lower bracke!
pinch screws (2) and the fork sltem clamp screw (8)
RAamove cap (14) Loosen or tighten the lark stem boil
(11} until the “fal-away” distance s 1 1o 2 inches
(25-60 mm).

NOTE

Loosan fork sterm boll if tali-away" point (s mare than 2 In. (50
I fall-away” paint is less than 1. (25 mm), Nahten fork
stam boff

B. Tighten fork stem clamp screw (8) to 30-35 fi-lbs
(4147 Nm) toraue. Tighten lower bracket pinch screws
(2} 1o 30-36 H-lbs (41-47 Nm) lorgue

9. Recheck "Rall-away."

LUBRICATION (Figure 2-60)

All XLH models are equipped with a grease fiting (16) on the
let side of the steenng head (15) This fiting allows greasing
af thia steering haad bearings (4) withoul disassembly,

Al 10,000 miles (16,000 km), and avery 10,000 miles
(16,000 km} therealler, grease the stearing head bearings
with Harley-Davidson WHEEL BEARING GREASE (Part No,
BBA5S5-89) Connect grease gun 1o grease fitting. Inject
grease until old grease begins to ooze fram top and bottom of
steaning head,

REMOVAL/DISASSEMBLY
(Figure 2-60)
|

Remove (he fork assemblies. Ses FRONT FORK,

REMOVAL.

2. Remove starm bolt cap (14), fork stem bolt (1) ana
washer (10) Loosen fark stem clamp screw (2). Litt han-
diebar assembly from steering head with fork upper
brackel (7) altached. Carefully posilion assembly away
from wark area, Esercise caution to avoid bending con-

trovl wires
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NOTE

It is not pecassary to disconnect oltitch and brake handlevers,
wiring harnesses or control cabiles from handlebar, unless the
handlebar assembly is to be remaved from the motoreyele.

3. Remove upper dust shield (6) and upper bearing cone
{(4). lowar the fork stem and brackel assembly (1). The
lower bearing cone is a press fit on fork stem. Chisel
through outer bearing cage to allow rollers to fall iree.
Aoply heat to remove the remaining portion of bearing
cone, Continuously move flame arcund i1s entire ciroum-
terance untll bear|ng falls free, Remove lower dust shield
(3

4. If replacement of bearing cups (5) is necessary, tnve
cups from steering head using STEERING HEAD BEAR-
ING RACE REMOVAL TOOL (Part No, HD-39301A) and
UNIVERSAL DRIVER HANDLE (Part No HD-33416)

CLEANING, INSPECTION, AND
REPAIR (Figure 2-60)

Clean the dust shields (& and 3), bearing conas (1), 1ork 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 se1. Check
the fork stem and bracket (1) for damage, Aeplace damaged
fark stem,

ASSEMBLY/INSTALLATION
(Figure 2-60)

I I remaved, install new bearing cups (5} Into frame steer-
ing head using STEERING HEAD BEARING HACE
INSTALLATION TOOL (Part No, HD-39302)

2. Liberally coal the bearng cones (4) wilh grease, Work
the grease Into the rollars.

3. Place lower baaring dust shield (3) over fork stem, Find a
section of pipe having an inside diameler sightly larger
than the outside diamatar of the fork stam. Pross bearing
cone (4] ante fork sterm and bracket (1) using the pipe as
a press an tool,

4. Inser fork stem and bracket (1) through the steenng
head. Install the upper bracket bearing (4) and dusl
shiald (B) ante the stam

5. Install the wpper brackel (7) Including the handlebar
assembly and loosely Install fork stem boll (11) with
washer (10).

6. Install fork @ssemblies (12) See FAONT FORK,
INSTALLATION in this seclion.

7. Tighlen the fork stem balt {11) until the beanings have no
tree play. Make suie the lork stem turns freely, than
fighten Ihe fork sterm clamp screw (9). Check bearing
adjustment, See FORK-STEM AND BRACKET ASSEM-
BLY, ADJUSTMENT.



REAR FORK

REMOVAL/DISASSEMBLY
(Figure 2-76)

NOTE
Mark all hardware as it 1s removed so that il may be returned
to ifs original location.
1 Remove rear wheel. See REAR WHEEL, REMOWVAL.

2 Remove rear braka caliper assembly. See REAR BRAKE
CALIPER.

3. Remove rear shock absorber nuls and washers from
rear fork,

4. Remove rear bell guard and debris deflector Remove
belt,

Remove socket scraw (11),

]

B Hamaove pivat boll (1) Support rear fork and pull fork
assambly from lrame.

Acaution

Carefully mark all bearing components as they are
removed, so that they may be returned to their ariginal
locations. Do not intermix bearing components.

NOTE

ARemova bearing races (8) and pivol bushing (4) only if
replacement s required, The complete bearing assembfy
must be raplaced as a unit when replacement /s necessary,
Do not intermix bearing companants,

I, Carelully press beanng ouler races (8) from fork
Remove lock ring (8).

Pivol bolt

A1 1.

2. Rearfork

e P 3. Frame
\.;\ ‘ds 4. Pivot bushing
/T Un 5. Pivot spacer
Y& e ,& - | 6. Dust shield (2)
8 _ 7. Inner race (2}
O J ]‘: (. 8. Outer race (2)
o [ 9. Lock ring
» 9 10. Bearing spacer

11. Socket screw

Figure 2-76,Rear Fork

B.  Hemove pivol spacer (5). Press pivol bushing (4) from
fork assembly

CLEANING AND INSPECTION

1. Clean all components in soivent and blow dry, Garefully
inspect all bearing componants for waar and/or corro-
sion. Replace complete bearing assembly I any compo-
nent is damage:d,

2. Check that rear fork 1s not bent or twisled, Replace i
damaged,

ASSEMBLY (Figure 2-76)

1. It necessary, install new lock nng (9) and press new
outer races (8) Into position,
NOTE

Roller bearing assemblies arg shipped assembled as & unit,
Do not intermix components, Mark all componeants so they
may be correctly installed.

2. Coat bearing components with bearing grease and
assambla,
AcauTion
Bearing spacer (10) must be Insialled between inner
races (7) or bearing failure can result,
3. Press dust shields (6) over baaring inner races (V) with
tha lippad side in.

4, |t pivol bushing (4) must be replaced, prass it ino rear
lark (2}

5, Inser plvot spacar (5) inlo pivatl bushing (4) with eham-
fered end facing outward toward socket head Soraw,
AwarninG

Pivot spacer (5) must be installed with chamfered end
outward toward socket head screw (17} or insufficient
clamp load between rear fork pivot and frame may
adversely atfect handling.

6 It enginae s in trama, insert screw (11) into pival spacer

INSTALLATION (Figure 2-76)
1. Slide rear fork assembly Inte position.

2 Holding tork assembly in posltion, install pivol balt i1).
Apply two ot three drops of Loctite 242 blue on threads
of screw (11). Thread screw into internal threads of pivot
bolt (1) and ughten to 50 fi-lbs (68 Nm) torgue.

Install belt guard and debns deflector.

Install shock absorbers onta rear fork. Seae REAR
SHOCK ABSORBER, INSTALLATION in this section,

5. Inslall rear brake caliper assembly. See REAR BRAKE
CALIPER, INSTALLATION in this seclion.

6. Install rear wheel. See REAR WHEEL. INSTALLATION

iry 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 lo camy. The average-weight solo
rider should use the extended spring posiion. A heayy solo
naer might require a slightly compresszed spring position.

To adjust the compression of the rear shock absorber spring |
turn spring adjusting cam {10} using SPFANNER TOOL (Part
Mo, HD-84820-75A), Adjust spring adjusting cams an both
ghock absorbers o lhe same position.

AwaRNING

Both shock absorber spring adjusting cams must be
adjusted to the same position or vehicle handling may be
adversely alfected, resulting in possible personal injury
and/or vehicle damage.

REMOVAL (Figure 2-78)

| Faise rear end of molorcyele 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 placa,

[

Remove acorn nut (4), one washer (3), stud cover (1d)
and sacond washer (3) from and of upper mounting bolt
(7). Aemaove bottom locknut {5), bolt (1) and washer (2),
Remaove shock absorber assembly,

'l‘l

f[l'_ﬁ‘ ¥ gl
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| I" [ — )
mlt&& AR \Ill N
Figure 2-77.Ad|ust Shock Absorber Spring
Adjusting Cams

o ity
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DISASSEMBLY (Figure 2-78)

1. Note the pasition al the spring adjusling cam for proper
reassamily.

2. With spring seat (B) facing up, place shock absorber in
SHOCK ABSORBER TOOL (Part No. HD-97010-52A) or
suitable shock or spfing compressing tool.  Compress
spring far enough to remaove spring seal (8)

3. Carefully release spring compression. Ramove shock
absorber from tool. Remove cover (15), soring, spring
guide (9) and adjusting cam (10),

CLEANING AND INSPECTION

Clean and inspect all parts lor wear and damage. Check rubi-
ber components for wear, cracking and stiffiness, Examine
shock assembly for signs of leakage, Unit should compress
more easily than It extends, I possible, compare with new
shock absorber. Replace both shock absorbers as A set |f
gither rear shock absorber assembly s excesswely warn,
leaking or damaged,

ASSEMBLY (Figure 2-78)

Assemble the components in the revarse order of the DISAS-
SEMBLY procedures,

Apply a thin coat of grease to each cam suface.  Place
assembly In ool and compress spring enough o insert SEFrg
seal (B). Slowly release spring compression Be sure o
place the spring adjusting cam (10) i the same adjustment
pusition on both shock absorbers.

INSTALLATION (Figure 2-78)

1. Install shock absorber upper end over upper mounting
balt 7). Locknut (8) securas mounting ball ta frame.

2 Position bottom end of shack absorber against outboand
side of rear tark mount, Insart bolt (1) with washer {2)
through shock bottom bushing (12) and rear fork mourt
Hange. Install locknut (5) on end of balt

4. Apply 2-3 drops ot LOCTITE Threadiocker 242 (blua) to
threads of upper mounting bolt (7). Install washer (3),
stud cover (14), second washer (3) and acorn nut (4)
onlo upper mounting bolt, Tighten acorn mul 1o 21-35 0
Ibs (28-47 Nm) lorque.

4. Tighten lacknut (5) to 30-50 fi-lbs (41-68 Nm) torque.
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Bolt

Washer (4; 2 upper 12005)
Washer (upper shock mount)
Acorn nut

Nut (2)
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Upper mounting bolt

Upper spring seat
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Lower spring guide
Spring adjuster cam
Rear shock knob
Damper bushing
Stud cover

Upper cover

Lower cover
Bushing

Figure 2-78. Rear Shock Absorbers
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THROTTLE CONTROL

5. Pont front wheel straight ahead. Twist throtile control
g
grip (5) to fully open position and hold,

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 throtlle friction screw (9) backed off,
the carburetor throttle must return to the closed (idle) posi-
tion. Check control cable adjustment, With angine running,
turn handlebars through full range of travel. If engine speed
changes during this maneuver, adjust control cables aceord-
ing to the lollowing procedure,

1. See Figure 2-80. Loosen throttle friction screw {1).
2. Slide rubber boot off each cable adjuster (4).

3. Loosan jam nut on aach adjuster
4

Turn adjusters in direction which will shorten cable hous-
ings to minimum langth.

157 4.
I e %’\
L

—~
— .
.._::z:“ 3

J
Zé

1. Throttle friction screw
2.  Throttle control (pull-open) cable
3a. Idle control (pull-close) cable
4. Cable adjuster (2)
5. Throttle control grip
1. Screw (2) 7. Friction spring 6. Throttle cam stop
2. Upper housing 8. Spring 7. Carburetor stop plate
3. Lower housing 9. Throttle friction screw 8. Idle control cable guide (on carburetor)
4. Ferrule (2) 10. Right handlebar 9. Throttle control cable guide (on carburetor)
5. Cable assembly (2) 11. Cable adjuster (2)
6. Throttle control grip  12. Retaining ring
Figure 2-79. Throttle Control — Right Handlebar Figure 2-80. Throttle Control Cable/ldle Contral Cable
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6, Turm adjuster (4) on throttle control cable (2) until throttle
cam stop (6) touches carburetor stop plate (7). Tighten
|am nut on throtile control cable adjuster (4). Release
throttie contral grip (5).

7, Turn handlgbars fully to right. Turn adjuster (4) on idle
control cable (32) until end of cable housing just touches
spring within carburetor cable guide (8).

B, With throttle friction screw (1) loosenad, twist and
release throttle contral 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 funclions properly.

g Tighten jam nul on idle control cable adjuster (4),
Recheck oparation of throttle control (Step 8).

10. Slide rubber bool 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 shorten cabla housings to minimum langth

2. Remove two screws (1) and separaie upper housing (2)
from lower housing (3).

3 Unhook ferrules (4] and cables (5) from throttle control
grip (6) and lowear housing (3),

4. Remove air cleaner assemby. Sea AIR CLEANER,
REMOVAL in Section 4

5 Disconnect cables from carburetor

6. Remove friction sprng (7), throttle fnction screw (9) and
spring (8) from lower housing (3)

CLEANING, INSPECTION, AND
REPAIR

Clean all parls in & non-flammable cleaning sclvent. Blow dry
with sompressed alr, Replace cables it frayed, kinked ar bant

ASSEMBLY/INSTALLATION
(Figure 2-79)

1, Apply a light coating of graphite to the handlebar (10)
and the inside surface of the switch hausings (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), Sea
Figura 2-80., Throttle control cable (2) has a 516 in. (7.9
mmy} fitting end and is positioned to front of lower hous-
ing. ldie control cable (3) has a 1/4 in. (6.3 mm} fitting
end and is positioned to rear of lower housing.

4. Ses Figura 2-79. Install throttle control grip (8) over end
of right handlebar (10). Position lower housing (3) onlo
right handiebar, engaging lower housing with throtile
control grip. Position ferrules (4) over cable (5) ball ends,
then seal ferrules (with catles attached) in their respec-
tive notches of the throttle control grip.

5. Inslall upper housing (2) over right handlebar {10) and
sacure to lower housing (3) using screws (1), Tighten
screws to 18-24 fi-lbs (24-33 Nm) lorque.

6. See Figure 2-81 Route control cables forward from
throftle .control grip, forward ol 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 cabla (3} housing
and spring Into longer, inboard cable guide (8) on carbu-
rator.

B. Install throttle contral cable (2) housing into shorter, oul-
board cable guide {8) on carburetor

AAwarnnG

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 resull in loss of control of vehicle
resulting in possible personal injury.

9, Adjust contral cables
ADJUSTMENT

See THAOTTLE CONTROL
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HANDLEBARS

REMOVAL
1. Disconnect battery negalive cable. 1.
2 See Figure 2-82. Remove left hand controls and

10,

swilches, Let wires caretully support the awitcheas. o
Remaove left handlebar grip 3.
Femove right side master oylinder, Loosen swilch hous-

ing screws but do not rermove. 4
Hemove instrument cluster and screws. 5
FAemove remaining two screws holding upper clamp.

Right hand control assembly may now be reamoved from (3

datached handlebar,

On XL Custom: 7.

& Remove riser covar screws (9) and front and rear
covers (10 and 11)

@ Detach indicator lamp sockat from bezel,

Loosen risar bolts (7). Remove cup washars (3), rubbar 8,
bushings (4) and spacers ().
Remove ground wire (B) from triple clamp, 8.

INSTALLATION

See Figure 2-82 Install cup washers (3), rubber bush
ings (4) and spacers (&),

Insert riser bolts (7} (Finger tight only).

Shde right handlebar switch housing onte right handiebar
end.

Pasition handiebar on lower riser clamp (2).

Place upper niser clamp in position and thread the two
rear (front an XL Custom) screws in place.

Using the remaining two screws, install instrumenl

bracket.

See Figure 2-B3. Adjust the handlebars to Ihe desired
position and torque 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.

Ses Figura 2-83. Final lghten front screws ((@ar Bcrews
on XL Custom) to 12-15 ft-lbs (16-20 Nm)

Tormque lower riser bolts (7) to 25-30 ft-1bs (34-41 Nm)

wilaTnEs

t
I—& |
—
-

XL Custom

1. Upper clamp 5. Upper bracket 9, Screw (6)

2. Lower clamp 6. Spacer 10. Rear cover

3. Cup washer 7. Bolt 11. Front cover

4. Hubber bushing 8. Ground wire 12. Electrical bracket
Figure 2-82,
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10. On XL Custom:

# FPFosion Indicator lamp socket and clip in position
undar bezel,

@ Install front and rear riser covars (10 and 11) and
torgle screws (9) 1o 8-12 In-lbs {.5-1.4 Nm).

11, Install new laft hand grip in place as follows:

® Using a piece of emery cloth, rough gnp end of left
handiebar.

NOTE
Before applying adhesive in the nex! step, clean the left han-
diebar with acetons,

® Apply LOCTITE PRISM PRIMER (770) to inside of
handgnp. Remove any excess PRISM PRIMER with
a cleap cloth, Wait two minutes for PRISM PRIMER
to sel before attempting the next step.

® Apply LOCTITE PRISM SUPERBONDER (411) to
inside of handgrip. Install new handgrip on left han-
dleban,

NOTE

SUPERBONDER will et in four minutes and be fully cured in
24 hotirs

12. Position left hand control and loosly Install hand control
clamp screws,

13. Attach clutch control and torgue fastener. Torque hand
contral In position,

14. Push naw wire harness retainers in handlebar noles

15, Attach brake hand control in place and tighten tlorx
sorews to

16, Push new wire harness ralamnars in handlabar holes
17, Connect nagalive battery cable.

18, \erily the lollowing:
® cable adjustment/oparation

& proper throtile cable oparation
®  all electrical switeh functions.
® proper brake operalion and brake light function,

XLH 883, XLH 1200. and XL 12005

Tighten
first

—

Lower clamp (2)
Casl-in spacer (2)
Rear screw (2}

4. Front screw (2)

5. Instrument brocket

- M

Figure 2-83,
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D0

1. Clutch lever 4. Clip 7. Speedometer
2. Cable adjuster boot 5. Cable end fitting B. Front brake line
3. Ciutch cable 6. Primary cover 8. 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 RELEASE MECHAMNISM, ADJUSTMENT
In Section 6

REMOVAL/DISASSEMBLY

Clutch Cable — Lower (Figure 2-85)

1. Using T-27 TORX driver, remove four TORX screws (1)
wilh washers to remove clutch inspeclion cover (2), Exer-
cise caution to avoid damaging or dislodging quad ring
{14} in primary cover (11).

2 Shde spring (3) with attached hex lockplate (4) fram fats
of adjusting screw (12).

3. Turn adjusting screw clockwise 1o release ramp and cou-
pling mechaniam, As the adjusting screw is Wrned, ramp
assambly moves lorward. Linscrew nut (5) from end af
adjusting screw.

4. Remaove hook of ramp (8) fram button at the rear of cable
end coupling (16). Aemove cable end (10) fram slot in
coupling.

5 Turn cable end fiting (8) counlgrclockwise to remove
cluich cable lower section frem primary cover (11}
Remove O-ring (8) from cable end fitting,

Clutch Lever and Clutch Cable — Upper
(Figure 2-86)

|, Remaove retaiming ring (4) and pivat pin (5).
2,  Remove clutch lever (3) from clutch lever bracket (6).

3.  Remove clutch cable pin (2), Disconnect clulch cable (1)
upper section from lever (3).

Clutch Hand Control (Figure 2-86)

1. Remove two screws and washers (B) from cluleh control
clamp (7).

2. Remove clutch control clamp (7) and assembly of clutch
cable (1) upper section, clutch lever (3) and clutch lever
bracket (6) from lalt handlebar.

NOTE

You may need to loosen two screws of left handlebar switch
housing to remove clutch contral clamp (7) and assemiiy. of
eluteh cable (1) upper section, cluleh lavar (3) and eluteh lever
bracket (&) from left handiebar

(ST ireTaF]

1. TORX screw with
washer (4)

2. Cluteh Inspection
cover

3. Spring

4. Lockplate

5  HNul

6. Outer ramp

7. Ball (3)

8. O-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. Pivol pin
2. Clutch cable pin 6. Cluteh lever bracket
3. Clutch lever 7. Clutch control clamp
4. Retalning ring 8. Screw and washer

Figure 2-86. Clutch Hand Control

ASSEMBLY/INSTALLATION

Clutch Cable - Lower

1. See Figure 2-85. Install O-ring (B} over cable end fitting
12y at clutch cable lowar section. Turn fitting clockwise 10
install into primary cover (11). Tighten fitting 1o 3-5 fi-lbs

{4-7 Nm) lorque,

2. Fit coupling (16) over cadle end with the rounded side
inboard, the ramp connector butlon outhoard, 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},

3, Thread nut (8) on adjusting screw (12) untll slot of screw
is accessible with a screwdriver. Fil nut hax into recess of
ouler ramp (6) and lurn adjusting screw countar-clock.

Wise.

4. Bee Figura 2-B4. I not yel performed, route clutch cable
(3) forward from primary cover (8), upward through clip (d)
on lower laft front engine mount to outboard side of left

front slider wbe, and then rearward 1o clutch levar (1),

Clutch Lever and Clutch Cable — Upper

(Figure 2-86)

1. Cennect end of clutch cable (1) upper section lo cluich
lever (3) using clutch cable pin (2).

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, clulch lever (3) and clutch lever
bracket (6) onlo lelt handlebar. Hold assembly and
bracket firmly against left handlebar switch housing,

2. Secure components fo left handlebar using two screws
and washers (8). Tighten screws to 70-80 in-lbs
(7.9-9.0 Nm) lorgue.

NOTE

If two screws of left handiebar switch housing were lposanad
during remaoval, Nghtan ta 168-24 In-lbs (2.0-2.7 Nm) |orgue,
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EXHAUST SYSTEM

REMOVAL (Figure 2-87)

1. Remove heat shields (12, 18 and 19} by apening warm
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 it brake pedal upward, Remove locknut to
detach frant mutfler (16) from sprocket cover stud.

4, Remove locknut (3) and bolt (2) to detach rear mufiler
(17} from mufller suppaort {15),

5 Remove exhaust sysiem 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 nead for sili-
cone or graphite tape during assembly. To ensure sealing
imegrity of muffler clamps and prevent the possibility of laaks
age, Harley-Davidson recommends that muffler clamp
assemblies be discarded and replaced each Wime they are
remeoved,

2. Remova front and rear muttlers (16 and 17} from exhaust
pipes (13 and 14).

3. Separale front and rear exhaust plpes (13 and 14) at
Crossover pipa.
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ASSEMBLY (Figure 2-87)

1. Inserl new gasket (20) and washer (21} into crossover
pipe on rear exhaust pipe (13). Connect rear axhaust
pipe (13) to front exhaust pipe (14) at crossover pipe,

2. Place clamp (11), retaining ring (10) and new gasket (%)
over front end of each exhaust pipe (front and rear).
Fosition clamp so that inside counterbore faces cylinder
head exhaust por,

INSTALLATION (Figure 2-87)

1. Pesition front ends of front and rear exhaust pipas (14,
13} into front and rear cylinder heads, respectivaly. Posi-
lien holes in clamps (11) over mounting studs and
loosely install nuis (4),

2. Flace new Torca clamps (8) over slotted and ot each
muftler. Install each muffler (16 and 17) onto the end of
itz respective exhaust pipe. Front and rear mufilers can
be identilied by their tabs. Both sides of tab on rear muf-
fler are of equal length (symmetrical) and the haole is
smaller; on the front muffler, one side of tab is angular
and the hole |s larger.

3. Rotate front mufiler (16) until tab is at top. Place tab over
stud at sprocket cover. Loosaly install nut (5) on sfud.

4. Rotate rear mufflar (17) until tab is at bottam. Align tab
with hale In muffler support (15). Insert bolt (2} thraugh
heles in muffler support and muffler tab. Loosely install
locknut (3) on end of bolt.

5. Tighten nuts (4) at cylinder head exhaust studs to
68 ft-lbs (B-11 Nm) torque. Tighten Torca clamps to 35-
40 H-lbs (47-54 Nm) torque. Tighten locknut (8] al
sprocket cover stud to 20-40 f-bs (27-54 Nm) torque.
Tighten locknut (3) at muftlar support (15) to 1015 fi-lbs
(14-20 Nm) ftorque, Install master cylindar mounting
bolts, and tighten 1o 158-180 in-lbs (17.521.5 Nmj
torque

6. Open clamps (6) and install heat shiolds (12,
18 and 18) on exhaust pipes. Position clamp so that
screw is on the outboard side in the moslt accessibla
pasition,



wN47aks

b B N R L

Screw (2) -

Bolt

Locknut (2)

Mut (4)

Locknut

Heat shield clamp .
Crossover pipe shield clamp
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.
18.
20,
21.
. Heat shield (Swiss)

Muffler, rear

Heat shield, rear
Heat shield, front
Gasket

Washer

Figure 2-87. Exhaust System
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FRONT FENDER

REMOVAL (Figure 2-88) INSTALLATION (Figure 2-88)
1. Remowve four socket head screws (1) and locknuts (2) to 1. Carefully position front fender between right and left from
detach front fender (2} from front sliders, sliders,
%  Rémove fender. 2. Secure fender (3) using four socket head screws (1) and
locknuts (2). Tighten locknuts to 8-13 fi-lbs (11-18 Nm)
torque.

1. Screw (4)
2. Locknuts (4)
3. Fender, front

Figure 2-88. Front Fender
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REAR FENDER

REMOVAL

1

&

Aemove seat. See SEAT, REMOVAL in this Section,

See Figure 2-89. Remove locknut, bolt and T-spacer to
detach 1op of rear fender from tab on frame cross mem:
ber.

See Figure 2-80. Remove rear directional stalk nul and
T-apacer from inside rear fender (both sides). Remave
iwo fender support nuts, screws and T-spacers (bolh
sides). Move chrome steel strut covers away from rear
lender,

1.  Locknut, balt and 4, lgnition Module (12005

T-spacer Sport)
2. Rear fender 5. Speedomeler Connec-
3. Electrical bracket tor

Figure 2-89. Rear Fender Removal

wOTaSHRY

1. Directional stalk 2.

Fender support
screws

nut (under tender}

Figure 2-90 Rear Fender, Strul Cover and Direclional
Lamp Assembly

See Figure 2-89. Note lhe lhree electrical connectors
laped together in the seat area. Conneclar # 5 houses
the terminal connections for the right rear directional, #8
tor the left rear directional while the 4-pin connector #4 1
the middle houses the tail/lbrake light connections.

Hemove tape from connectar bundle. Depress lateh on
connectors to separate pin and socke! housings.

See Figure 2-89. Remave Iwo baolls lo delach electrical
bracket from frame cross membaer, Slightly move electn
cal bracket to draw socket side of connector out of sea
area

See Figure 2-91, Disassemble sockel housing following
procedure in Chapler 7 page 7-82.

Feed lailbrake light leads back through hole in plastc
tender extension. Carefully remove rear fender with
attached tail/brake light assambly frem matorcycle,

Unclip tallibrake light lead from clamps spot welded 1o
righl inside fender al 8 localions. Hamove speed nuls
from tapered studs on tail light assembly. Discard speed
nuts

. Remave taillbrake light fixture from fendar.

Inspect rubber grommets for cuts, tears or general deta-
rigration; replace as necessary.

PR

Pin terminal
. Secondary lock (open)

Secondary lock (open)

Socket terminal

Figure 2-81. 4-Pin Amp Multilock Connector
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VOUSER

1. Speed nut, 1/4" (2) 3
2. Nut, 1/4"-28(3)

T- stud and clip (6)

Figure 2-92. Tall/Brake Lamp and License Plate Bracket
Remaval

INSTALLATION

NOTE

Complala steps 1-3 I a naw lender js being installed, other-
wise proceed 1o step 4.

1. Remove passenger strap from old fender, i provided,
Install passenger strap on new fander. Ses SEAT,
REMOVAL in this Section for more information,

2. See Figure 2-92, Remove three 1/4"-28 nuts securing
license plate brackel. Position assembly on new fender.
Tighten s¢rews to 6 fi-lbs (8 Nm) lorque,

4. Carefully drill oul pop rivets securing plastic fender
axtansion with a 1/d-in. (6.35 mm) diameter drill bit, Rivet
tender extension lo new fendar,

4 Inserl tapered sluds at back of taillbrake light fixture
through lendar bracket holes. Install new speed nuts and
tighten,

5. Secure wire lead under clips attached 1o T-studs walded
te underside of fender at 6 locations, Feed tailbrake light
lead through hole in plastic fender extension.

8. Varlly that grommets are installea at all 7 mounting
pomts- 3 on each side, one at the top. Install grommels
50 that metal of fender is completely seated in graove on
grommel 0.0,

-4

Install T-spacers in grommats (inboard side),
Caralully align hales in lender with those In strut,

°

Where |he lailibrake light leads exit the plastic fender
extension, run the wires wpward and then forward
beneath the electrical bracket to the Amp connecior In
the area of the right side frama rail

10 Fit rear wire seal into back of socket housing, it removed.
Gantly push sockets through holes in wire seal into ther
respective numbered chambers. See Figure 2-93 for
wire color lecations. Feed socket into chamber wntil it
shaps n place. Slightly tug wire to verify that socket will
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nal back out. (See AMP MULTILOCK ELECTRICAL
CONNECTORS, Seclion 7 for more information. )

11. Install internal seal on lipped side of socket housing.
Insert tapered end ot secondary locking wedge into
socket housing and press down until it snaps in place.

12. Press socket housing inte pin housing until it snaps in
place. Place large end of slat on attachment clip over T-
stud on frame; push assembly forward ta engage small
end of slot.

13. See Figure 2-89, Align holes in electrical bracket wilh
wellnuts in cross member ol motorcycle lrame, Install
two bolts and tighten to 6-9 In-lbs (0.7-1.0 Nm) torque.

#Acaution
Always install and tighten top fender bolt first ar undue
stresses may lead lo tender cracking.

14, Install top tender boll. Hold bolt head at underside of
tender and Install nut topside. Tighten top fender nut to
10 fi-lbs (14 Nm) torque,

15. Align holes in chrome strut cover with those in strut, Ver-
ily that directional light leads are positioned under strut
cover so that they are not pinched whan cover |s tight-
aned.

16. See Figure 2-80. Slide directional stalk stud through
holes In strut cover, strul and fender Install nut;

17. Install fendar support screws through strut cover, strut
and fender Install nuts,

18. Tighten directional stalk and lendar support nuls to 813
H-lbs (11-18 Nm) targua

dcauTion

Check for proper tail lamp operation before riding motor-
cycle,

19, Install seat, See SEAT INSTALLATION in Itis Section

4-Pin Black Tail/Brake Light

DO Secondary lock
apen

Domestic HDI

1. Blue 1, Seal pin

2. Seal pin 2. Orange w Wit Trace

3. Red w vellow Tracer 4. Red w vallow Trager

4. Black 4, Black

Figure 2-83. Amp Connector



JIFFY STAND

GENERAL

The vehicle is equipped with a jifty stand {or side stand) that
locks when placed in the full forward position (down) with the
full weighnt of the vehicle resting on it.

AAWARNING

& Without the weight of the motorcycle resting on the
jiffy stand, any vehicle movement could cause the
jitty 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 jitfy stand is fully retracted before riding. If
jitfy stand is not fully retracted during vehicle opera-
tion, unexpected contact with the road surface can
distract the rider. While the |iffy 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 |iffy stand
spring tension could cause the spring, attached compo-

nents and/or hand tools te fly outward at great speed and
could cause personal injury.

1, Block motorcycle wnder frame so that motorcycle is
securely upright and |iffy stand may be moved through its
full range of travel.

2, See Flgure 2-94, Remove rubber bumper (7) from frame
ta permit further retraction of jitfy stand leg (1), Additional
spring tension reliet allows for easier spring removal

3, Place |iffy stand leg (1) in retracted position. Remove
and discard cotter pin (5),

4. See Figure 2-95. While firmly holding [iffy stand leg (1) In
fully retracted position, withdraw clevis pin (3) until it dis-
angages with the upper pivol hole of jiffy stand yoke (2),

5. Detach spring (6) from anchor pin using pliers. Unhook
ather end of spring from jiffy stand leg (1).

6. Raemove clavis pin (2) from lower pivot hole of jitfy stand
yoke (2). Hemove jitfy stand leg (1). Femove upper and
lower bushings (4).

CLEANING AND LUBRICATION
(Figure 2-95)

Clean and lubricate |ifly stand assembly evary 5000 miles
(B,000 km), Procesd as follows:

1. Reter to JIFFY STAND, REMOVAL to remove ity stand
from motorcycle frame.

2. Thoroughly clean all jitty stand components, including
irame-mountad anchor pin and jifly 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. Jitfy Stand Iin Retracted Position
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3. Apply a small amount of wheel bearing greass to pivot
holes of jiffy stand leg (1) and yake (2}, greave of anchor
pin (3} and O.D. of clevis pin ().

4, Reler 1o JIFFY STAND, INSTALLATION ta install jiffy
sland to motorcycle frame.

INSTALLATION

AWARNING

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 ouiward at great speed and
possibly cause personal injury,

1. Clean and lubricate jitfy stand companents according to
procedure listed in JIFFY STAND CLEANING AND
LUBRICATION,

2 Ses Figure 2-95, Hook either end of spring () into spring
meunting hele on jiffy 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. Insart clevis pin (3) thraugh lower pivot
hole of yoke and haliway into pivot hole of jiffy stand leg.
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1. Jifly 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 jifty stand leg (1) upward, aligning
pivot hole of jiffy stand leg with slotted upper hols of yoke
(2). With shoulder down, position bottom bushing (4),
over clevis pin (3). Insert clevis pin (3) through holes in
fifty stand leg and yaka,

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 jitfy stand leg several times to check
for praper operation. In retracted position (up), jitty stand
leg should be securely seated against frame-meuntad
rubber bumper (7),

Place jifty stand in its full forward position (down). Care-
fully remove support blocking from beneath motorcycle
frame. Rest motarcycle an jiffy stand,



SEAT

REMOVAL (Figure 2-97) +
1. Remove screw (1) lo detach seat trom rear tender.
2 Slide seal rearward to remaove from frame 4

Il dual seat, nspect passenger strap (3) for damage or
excessive wear, Remove boll (4) and flat washer (5) to
detach passenger strap fram rear lender, if necessary,

INSTALLATION (Figure 2-97)

1. Install passanger strap it 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

See Figure 2-96, Slide seal forward unlil the fongue
welded to center frame support fits snugly in groove at
bottom of seat. The groove 15 formed where the con-
toured ribs are bridged by the matal plate.

Pull up on seat to varlfy thaf it is locked in place,

See Figure 2-97 _Install screw (1) to fasten seal maounting
bracket! 1o top of rear fender. Mounting brackel of salo
seat uses forward hole in rear lender; dual sear uses
rearward hole,

Tighten mounting bracket screw (1.

Pull up on seat again to verily that It is properly securea,
frent and rear.

those in strap (3). Install balt (4) and tighten 1o 8-13 fi Ibs
{11-18 Nm} lorque,

AWARNING

After installing seat, pull upward on front of seat to be
sure it is locked in position. Il seat Is loose, it could shift
during vehicle operation and startle the rider, causing
loss ol control and personal injury,

2 Merlfy that rectangular metal plate is lightly secured 1o
seal bottom and thatl no rivets are loose or missing, Posi-
lion seal (4} on frame with mounting bracket (3) al rear,

i\ T

Flgure 2-86. Seat Installation (12005 shown)
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Two-piece seat

Two-up seal

Two-up seat
(smooth cover)

Solo seat (ruffle)

Solo seat

§—1
' \ '}3
ér ,J_I;.,-"".
T =
6 B~ .
1. Seat mounting screw 5. Flat washer NOTE
2. Mounting bracket 6. Screw Seat nul (7) is inserted from under
3. Passengerstrap 7. Seat nut side of fender and retaining clip (8)
4. . ot 8. Retaining clip is located on top side.
Figure 2-97. Seat
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SPECIFICATIONS

NOTE

Service wear limifs are given as a guideling for measuring companents thal are not new. For measuremenis nol given under
SERVICE WEAR LIMITS, ses NEW COMPONENTS,

48.92-50,70 mm

Intake )
1.677-1.683 in. (closed) 38-49 Ibs
17.2-22.2 kg :
1.112-1.218 In, (open) 98-112 Ibs
44.4-50.7 kg
Exhaust
1,577-1.683 in. (closed) 38-49 |bs y
17.2-22.2 kg .
1.158-1.264 in. {open) 91-106 lbs
41,2-48.,0 kg

General 883 1200 1200S Sport
Mumber of cylindars 2 2 2
Tyvpe 4-cycle, 45°Y 4-cycle, 457V d.cycle, 457V
Horsepower 57 @ 6,000 rpm 66 @ 5,200 rpm 69 @ 5,500 rpm
Bore (inches) 3.000 in. 3.498 3.498
(mim) 76.20 mm 88,85 mm 88.85 mm
Stroke (inches) asz 3812 3.812
i} 96,82 mm 96.82 mm 96.82 mm
Piston displacemeant (cubic Inches) 53.9 7a.3 3.3
lce) B83 cc. 1201 co. 1201 ce.
Torque (foot pounds) 53 @ 4,500 rpm 72 @ 4,000 rpm 76 @ 4.000 rpm
(Mm)
Compression ratio 9.0to1 9.0 1 10.0101
Ol tank capacity with filter (U.S. quarts) 3 3 3
{liters) 2.8 liters 2.8 liers 2.8 liters
TEM NEW COMPONENTS SERVICE
883cc 1200cc WEAR LIMITS
Valve
Fit in guide .
Exhaust 0.0015-0,0033 in, i 0.0040 in.
0.038-0.084 mm = 0,102 mm
Intake 0.008-0.0026 In, : 0.0035 in
0.020-0,066 mm 3 0.089 mm
Seat widih 0.040-0.062 in, H 0,090 in,
1.02-1.67 mm 2.28 mm
Sterm protrusion from cylinder valve pocket 1.875-2.011 in, ' 2031 in,
50.17-51.08 51,58 mm
Cuter spring - free length 2.105-2177 in, 2105 in. (rrin.)
53.47-55,30 mm §3.47 mm
Intake .
1.751-1.848 in. (closed) 72-92 Ibg .
32.6 kg.-41.7 kg.
1,286 - 1.383 In. (open) 183-207 Ibs 3
B2.9-83.8 kg
Exhaust "
1.751-1.848 in. (closed) 72-92 Ibs ; 1.926 in. (min.|
32.6-41.7 hg 48.92 mm
1.332 - 1.42% in. (open) 171-185 lbs
77.5-88.3 kg
Inner spring - fraa length 1.926-1.996 n,

* Bame as 883 co




SPECIFICATIONS (CONTINUED)

* Same as 883 cc
3-2

[TEM NEW COMPONENTS SERVICE
883cc 1200cc WEAR LIMITS
Rocker Arm
Shaft fit in bushing (loose) 0.0005-0.0020 in. - 0.0035 in.
0.013-0.051 mm . 0,088 mm
End clearance 0.003-0.013 in. ! 0.025 in.
0.08-0.33 mm Y 0.64 mm
Bushing fit in rocker arm (tight) 0.004-0.002 In. *
0,10-0.05 mm L
Rocker Arm Shaft
Shafl fit in rocker cover (loose) 0.0007-D.0022 in, - 0.0035 in.
0.018-0.056 mm 4 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
Oil control ring rail gap 0.0010-0.053 in, 0.009-0.052 in. 0.065 in.
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. 0.0065 in,
0.051-0,114 mm 0.051-0.114 mm 1.65 mm
2nd 0,0020-0.0045 in, 0,001 6-0,0041 in 0.0065 in.
0.051-0.114 mm 0.041-0.104 mm 1.65 mm
Oil contral ring side clearance 0.0014-0.0074 in, 0.0016-0.0078 in 0.0094 in,
0.036-0.188 mm 0.041-0.193 mm 0.239 mm
Pistan pin fit {loose) (foom temparature) 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
Valve seat in head (tight) 0.0035-0.0010 in. ’
0.089-0.025 mm 1
Head gasket surface (flatness) 0.006 in, 1otal . 0,008 in. 1oal
015 mm ' Q.15 mm
Cylinder
Taper 0.002 in
0.05 mm
Out of round 0.0048 in.
0.08 mm
Warpage (gaskel surlaces)
Top 0.006 in.
A5 mm
Base 0.008in
Q.20 mm
Bore diameter + 0.0002 in
B83ce 1200ce
Standard 3.0005 in. 34978 in. J.0035in. 3.5008n,
76.213 mm 88.844 mm 76.289 mm 88920 mm
0.005 Overslze (0.5} 3.0048 in. 3.502 in. 30078 in. 3.505in.
76.323 mm 88.95 mm 76.398 mm 89.03 mm
0.010 0.5 Bare 3.0098 in. 3.507 in. 3.01281n. 3.5101in.
76.449 mm B9.08 mm 76.525 mm 89.15 mm
0.020 O.5. Bora 3.0198 in. 3.9171n. 3.0228in. 3.5201n.
76.703 mm B3.33 mm 76779 mm B89.41 mm
0,030 0.5. Bore 3.0298 in. 3.527 in. 3.0828in. 3.530
TE.857 mm B3.59 mm 77.033 mm 89.66 mm
0.040 O.5. Bore 3.0398 in. — 3.0428in. s
77211 mm 77.287 mm




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 1 0.0508 mm
Side play between flywheels 0.005-0.025 in. ! 0.030 in.
0.13-0.64 mm 5
Fit on erankpin (loose) 0.0004-0.0017 in, " 0.0027 in.
0.010-0.043 mm o 0.089 mm
Ti t
Fitajﬁgjda 0.0008-0.0023 in, , 0,003 in.
0.020-0.058 mm f 0.08 mm
Haller fit 0.0006--0.0013 in. L
0.015-0.033 mm *
Reller end clearance 0.008-0.022 in, d 0.026 in.
0.203-0.553 mm ' 0.660 mm
Oil Pump
Oll pressure ai normal operaling lempera-
ture (pressure reading taken at oil pressure
switch fitting)
with engine speed of 1000 rpm 7-12 psi,
0.5-0.8 kN/cm? '
with engine speed of 2500 rpm 10-17 psi. -
0.7-1.2 kN/em? -
Feed/scavenge innerfouler gerotor clearance 0,003 In, * 0.004 In.
0.08 mm y 0.10 mm
Shah to pump clearance 0.0025 in, .
0,064 mm !
Gearcase
Cam gear shaft in bushing (loose) 0.0007-0.0022 In, Y 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.
irtake) 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 nm) 0.000-0.010 in. ’ 0.010 in.
0.00-0.25 mm : 0.25 mm
Runout (shatt at flywheel and) 0.000:0.002 in 3 0.002 in.
0.00-0.05 mm . 0.05 mm
End play 0.001-0.005 in. ¥ 0,005 in.
0.025-0.13 mm i 0.13 mm
Sprocket Shaft Bearing
Outer race fit in crankoase (tight) 0.0004-0.0024 in. 1
0.010-0.061 mm ‘
Bearing inner race fit on shaft (tight) 0.0002-0.0015 in. :
0.005-0.038 mm ”
Pinion Shaft Bearings
Pinon shaft journal diameter 1.2500-1.2496 in. : 1.2434 in, (min)
31 750-31.740 mm ) 31,735 mm
Outer race diameter in right crankcase 1.5646-1.5652 in. ¥ 1.5672 in. (max)
39.741-39.756 mm : 39.807 mm
Bearing running clearance 0.00012-0.00088 in. -
0.0030-0.0224 mm %
Fit in cover bushing fit (loose) 0.0023-0.0043 in. 2 0.0050 in.
0.058-0.109 mm ¥ 0,127 mm

* Same as BB3 cc




SPECIFICATIONS (CONTINUED)

NEW COMPONENTS SERVICE

ITEM
883cc (HDI) 1200cc WEAR LIMITS

Ighition System

Timing during engine cranking 5 BTDC (0" BTDC) ’
Timing with engine speed at 950-1050 20" BTDC 4
Spark plug gap (6R12) 0.038-0.043 In. .
0.97-1.089 mm f
Engine Speed
Slow idle 950-1050 rpm o
Satting ignition timing 1650-1950 rpm o
Torque Values
Crank pin nut 150-185 ft-lbs o
203-251 Nm '
Plmion gear nut 35-45 fi-lbs '
47-61 Nm '
Oil tank mounting lacknuts 3-5 fi-lbs .
4-7 Nm '
Qil pump mounting sorews 125-150 in-lbs o
14.1-17.0 Nm 0
Push rod tube seal plate bolls 15-18 ft-lbs "
20-24 Nm ¢
Gnarcase covaer fasteners 80-110 in-lbs »
8.0-12.4 Nm »
Rocker cover
5116 in. bolts 15-18 ft-lbs '
20-24 Nm '
14 in. bolls 10-13 fi-lbs .
14-18 Nm '
Rear angine mount tasteners
Frame ta crankcase 25-30 fi-lbs \
34-41 Nm '
Magative cable nul 65-80 in-lbs 7
7-10 Nm -
Lower front angine bracket tastenars NOTE
SiIRNER 25-30 ft-ibs 5 Torque engine mount fas-
34-41 Nm " feners in the numerical
Frame Ei?duif:;lr X sequence shawn in bold.
Lippar front engine bracket tastanars
Cylinder head 25-30 fi-lbs "
34-41 Nm !
Frame 30-35 fi-lbs '
41-4F Nm :
lop canter engine bracket lastaners
Cylinder head 25-30 fi-lbs )
dd-41 Nm y
Frame il 30-35 fi-los Y o
41-47 Nm £
Timer scréws (Innar cover & sensor plate) 15-20 in-lbs :
1.7-2.3 Nm !
Spark plug 11-18 H-lbs .
15:24 Nm '
Rolor bolt 43-48 in-lbs N
4.8-5.4 Nm "
Tappet plate screws 80-11 in-lbs 2
9.0-12.4 Nm .

" Same as B83 cc
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ENGINE

GENERAL

The W2 Evolution™ engine is a two-cylinder, four-cycle, air-
cooled, overhead-valve \V-iwin. It has three major component
assembhes: eylinder, crankcase, and gearcase.

The eylinder assembly includes cylinder head, valves, rocker
arm cover, rocker arms, and piston. Cylinders mount on tha
crankcase In a 45 degree V", with both connecting rods con-
nacted to 2 single crank pin.

The up-and-down mation of the piston in the cylinder |5 cor):
verted 1o circular motion in the crankcase. The mult-pece
crankshatl consists ol @ crank pin mounted between (wo
counterwaighled lywheels, which rotate on two end shaft
bearings. The lower end of the rear cylinder connecling rod |s
torked to fit around the single-end frant eylinder connecting
rod, allowing a single connesting red crank pin connection to
thie fiywhael,

The gearcase |= |ocated on the rlght side of the crankcase,
The gearcase houses the gear train, which cperates and
timas the valves and ignition. The cam gear train, consisting
of four cam shalts with one cam lobe on each shaff, is gear
driven The engine valves are cpened and closed through the
mechanical inkage of lappals, 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 sarve 1o transmit the cam action to
the valva linkage. Valve timing is obtained by aligning timing
marks whean instaling cam gears.

lgmitlen apark 18 produced by the operation of & misropraces-
sor-cantraflied electronic igaitlon module, gnaltion coll, and
spark plugs. Spark timing is determingd by & trigaer rotor,
magnetic sensing Unit, and vaouum-oparated electric switch,

The trigger rotor has two openings which lime the oylinders.

Both spark plugs fite simullaneously each crankshalt revolu-
tlon. The spark plug in the front eylinder will fire at the end ol
thal cylinders compression siroke, igniting the airfusl mix-
wre in the front cylinder, At the same instant, however, the
gpark in the rear eylindar will fire Ineffectually during the end
ol that eylinders exhaust strake, During the next engine reve-
lution. tha simultanecus firing of the spark plugs will accur
during the middle of 1he 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 &t the end of that cylin-

der's compression stioke. The other cylinder's spark plugs do
not fire.

The tiigger rotar has &lx openings which ime the cylinders.

Fuel

Gasoline/alcohol Blends

Harley-Ravidsan molareycles wera designed o oblaln the
best performance and efliciency using unleaded gasoling (87
pump octane ar nigher), Some fuel suppliers sell gasoling:
aleehol blends as a luel The lype and amount of alcohal
added 1o the fuel Is impartant,

® 00 NOT LUSE GASOLINE CONTAINING METHANOL
Lsing aasaline/Meathanac! blends will resull in starting and
driveability deterioration and oamage to crifical tuel
System components,

® (Gasolines contaning METHYL TERTIARY BUTYL
ETHER (MTBE): Gasoline/MTBE blends are a mixiure of
gasolineg and as much as 15% MTBE, Gasoline/MTRE
blends can be used in your moloreyele.

® ETHANOL [Elhancl ar grain alconeol) = a mixiure of 10%
athanol and 90% unleaded gaszoline, It s identiied as
"gaschel” “elhanol enhanced or 'somtains ethanol"
Gasoline/Ethano! blends can be used in your moloreyale

Because of their generally higher volatllity, these blends may
adversely aftact the starling, driveabllity and lusl efficiency of
your motoreycle, If you expenence these problams, Harley:
Davidsen recommends you operate yolr molorcycla on
straight, unleaded gasoling

Lubrication

Tha engine has a force-leed (prassure) type oiling systen,
incorporating oil feed and return pumps in one pump body,
with ane check valve on the il feed side. The leed pump
forces oil lo the engine, lubricating lower connecting rod bear-
ings, rocket arm bushings, valve stems. valve springs, push
rods, and tappets. Cylinder walls, pistons. piston pins, timing
gears and bushings, and main bearngs are |ubricated by oll
spray thrown off connecting rods and crankshat, and by oll
draining from sach recker box through an internal drain pas:
sage in each cylinder and each lappet guide, A small amount
of oil is sprayed through an oll galley jet onto the rear intake
cam gear in the gearcase, oll s rransterred 1o the teeth ol all
the cam gears by way of Ihe gear meshing action. The oil-
scavanging section of the pump returns ofl fo the tank trom
the engine. See ENGINE LUBRICATION SYSTEM later i
this section for lurther informaton,

ADJUSTMENT/TESTING

General

When an engine needs repalr, It (s pol always possible 1o
determine definitely beforehand whether repair 18 pussible
with only cylinder heads, cylinders, and pistons disassem-
bled, or whether complele angine disassembly is required for
crankoase repair.

Most commanly, only cylinder head and eylinder repair s



nesded (valves, rings, pistan, etc.), and it Is recommended
procadure 1o servica these unils lirst, allowing engine crank-
case to remain in frame,

Follow the procedure under STRIPFING MOTORCYCLE
FOR ENGINE REPAIR, 1o sirip matarcyele for remaval of cyl-
inder heads, cylinders, and pistons.,

Alter disassembling "wpper and” only, i may be found thal
crankcase repair is necessary: this requires removal of
Brnging crankcase from chassis oullined under STRIPPING
MOTORCYCLE FOR ENGINE REPAIR.

Acaution

If engine is removed from chassis, do not lay engine on
primary side. Laying engine on primary side will damage
the cluich cable end fitting.

Symploms Indicating a nead for engine repair are often mis-
leading; but genarally, it more than one symptom is present,
possible causes can be narrowed down 1o make at least a
partial diagnosis. An abave-normal consumption ot oil, for
axample, could be caused by several mechanical faults. Sea
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 wern pisten rings.

Piston slap is a condition where piston and/or cylinder are
worn oul-al-round and ara loose Hitting, allowing the piston 10
slap from front 1o rear of the cylinder as it moves up and
down

Most frequently, valves, vings, pins, bushings, and bearngs
nesd atlenlion at about the same fime If the possible causes
can be narowed down through the process af elimination fo
Indicate any one of the above companants s worn, it s best
to give attention to all of the cylinder head and cylinder parts,

Compression Test Procedure

Combustion chamber leakage can result in unsatisfactary
engine performance. A compressian test can help delerming
the source of cylindar leakage. Use CYLINDER COMPRES-
SION GAUGE (Part No, HD-33223-1).

A proper comprassicn test should be perormed with the
angine at normal operating tempsratura when possible. Pro-
ceed as follows:

Acaution

After completing the compression test(s), make sure that
the throtile plate is in the closed position before starting
the engina. Starting engine with throtlle open may resuli
In serious engine damage.

1. Diseonnect spark plug wires. Clean around plug base,
and remove plugs.

2. Cannect compression lester 1o lrant cylindear,

3. With carburator throtle plates In wide open pasillon,
crank engine confinuously through 5-T full comprassion
strokes.

4, Note gauge readings at the wnd of the Tirst and last com-
pression strokes, Record test results.

5, Connect comprassion testéer to rear cylinder
6. Repeal Steps 3 and 4 on rear cylindar.

7. Comprassion is normal if final readings are 120 psl
(B.4 kgN/em?) or more and do not indicate more than a
10 psi (0.7 kghi.fcmaﬁ varlanece between oylinders. See
diagnostic chart fellowing,

B, Inject approximately 1/2 oz. (15 ml) of SAE 30 oil into
each cylinder and repeat the comprassian lests on both
cylinders. Readings that are considerably higher during
the second test indicate worn piston rings.

Diagnosis Texl Resulls

Hing trouble. Compression low on lirst stroke,
tends 1o build up on the following
slrokes but does not reach normal;
improves considerably when oil |s

added to cylinder,

Valve trouble. Compression low on first slroke;
doas not build up much on follow-
ing strokes; does nof improve con-

siderably with the addition of oil.

Same reacllon as valve trouble

Head gasket leak. |




Cylinder Leakage Test

The cylinder leakage test pinpoints engine problems including
leaking valves, worn, broken or stuck piston rings and blown
head gaskeis. The cylinder leakage tester applies compressed
ar fo the cylinder at a controlled pressure and volume, and
measures the percent of leakage from the cylinder.

Use a CYLINDER LEAKDOWN TESTER (Part No. HD-
35667A) and follow the specific instructions supplied with the
testar.

The following are some general instructions that apply 1o
Harley-Davidson V-iwin engines:

\. Run engine until it reaches normal operating tempera-
fure.

2. Stop engine. Clean dirt from around spark plugs, and
ramove spark plugs,

3. Remove alr cleaner, and sel carburetor throttla in wide
opan posilion.

4,  Remove timing Inspaction plug from crankcase

5 The pistan, In cylinder being tested, must be at top dead
cantér of compréssion stroke during test,

6. To keep enging Irom lurning over when air prassure s
applied to cylinder, engage transmission in fifth gear and
lock the rear brake,

7. Following the manufacturer's instructions, perform a cyl-
inder leakage lest on the front cylinder. Make a note of
the parcent leakdown. Any cylinder with 12% leakdown,
or more, requires lurther atlention.

8. Listen for air leaks at carburetor intake, axhaust, head
pasket and timing Inspection hola.

NOTE

If air is @scaping through valves, check push rod length.

Air Leak Location Possible Causes

Carburetor intake. Intake valve leaking.

Exhaust pipe. Exhaust valve leaking,

Timing Inspection hole,

Pistan rings leaking.
Warn or broken pistan.
Worn cylinder,

-H;aaggaske[. Leaking gaskat.

9. Repeal procedure an rear cylinder,

Acaumion

After completing the cylinder leakage test(s), make sure
that the throttle plate is in the closed position betore
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 1esting is needed, remove suspect head(s)
and inspect the following:

® \alve guide seals.

& \Valve guide-to-valve stem clearance,

® Gasket surface of both head and cylinder,
® Ol return passages for clogging.

a-7



STRIPPING MOTORCYCLE FOR ENGINE REPAIR

xlho302
| Remove seat,
AAWARNING -
To prevent accidental starter operation and possible per- | ~ |
sonal Injury, disconnect battery cables (negative first) S
before doing any work on the engine, drive or electrical
system,
b}
1%
- ¥ L. -
| '@r.'
Remove air cleaner assembly and backplate. o
i G\ | B
| ol
E | :t[.b r'l}-;:;.,';'c' | ‘“‘-w.\_ 5
Lt | I
' i ol N
Disconnact spark plug wires. Remove: harn, L
ignition coll, bracket, and throttle cable clip, 1. Frame 5. Washer (4)
— 2. Nut plate 6. Bolt
3. Front cylinder 7. Lockwasher
4, Topfrontengine 8. Nut
mounting bracket 9. Bolt (2)
L Drain gasoline. Remove fuel tank. -‘ Figure 3-2. Upper Front Engine Mount Bracket
KInaDTY
1. Top center engine mounting bracket
2. Washer (2)
3. Screw (2)
4. Locknut, hex flange
5 VO.ES.
6. Mut plate a
7. Bolt(2)
8. Shim*
9. Washer
10. Bolt

*Shim thickness

0.030 in. (0.76 mm)
0.060 in. (1.52 mm)
0.090 in. (2.29 mm)

3-8

Figure 3-1. Top Center Engine Mount Bracket




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. Drain primary chaincase/transmission lubrican.
k. 4

AwarninG
Remove exhaust system.

See Figure 3-1, Remove top center engine

mounting bracket and shim(s).
Free enrichener control-Disconnect V.O.E.S./ l

MAF hose at carburator and V.O.E.S. wire fram
ignition modula.

See Figure 3-2. Remaove top lronl enging
meunting bracket,

Remove carburetor with intake manifold,

\ = NOTE

Al this point, upper end can be worked on.
See CYLINDER HEAD.

e

RiR0A0A

Right —
downtube

Right mounting plate
Left mounting plate
J-Clip

Flange nut (4)

Balt (4)

Balt (2)

Washer (6)

Washer

downtube

Figure 3-3. Lower Front Engine Mount Brackets




Hemove rear brake master cylinder mounting
balts. Disconnect brake linkage from master
cylindar,

!

Remaove rear belt sprocket cover with brake
pedal and linkage.

T

Ramaove rear bell

L J

Discannact wire 1o oil pressure switch.

L J

Disconnect neutral switch wire.

B!

Unplug ignition timer plate wires from wiring
harness.

Disconnect positive battery cable from battery,
Disconnect 1B8-gauge green wire from starter maotor,

b

Remove battery. Remove battary tray.

Disconnect the regulator/rectifier from the alternator
stalor al the plug beneath the requlator.

|

Disconnect battery grounding cable attached to rear
crankcase bolt,

Detach clutch cable. Remove clutch handlever fram
handlebar,

L 4

Drain engine oil. Remaove oil feed, raturn, and vant
lines at oil tank.

wihian4a

2
6

/ 7

«= /

S

4

Locknul
Battery cable
Mut

Washer (6)
Bolt

Balt

Bolt (2)

e

b

DENO DB

Main harness
grounds

See Figure 3-3. Remove hardware attaching lower
front engine mounting plates.

L 4

See Figure 3-4. Remove bolts (5, 6, and 7) attaching
rear of engine to frame.

k4

Lift engine up off the mounting pad. Slip engine fram
right side while tipping top of engine slightly off
center of chassis.

Lockwasher (4)

Figure 3-4, Rear Engine Mount Fasteners
3-10

AcauTion
Do not lay engine on primary side as damage to
clutch cable connection could resull.



INSTALLING THE ENGINE

Place engine in frame from right side of motarcycle,

I

Caonnect oil pressure switch wire,

See Figure 3-4. Install four rear engine moumting
balts (5, 6, and 7), washers (4) and nuts (3 and 1).

Tighten fasteners to 25-30 ft-lbs (34-41 Nm) tarque,

¥

Attach clutch cable lever & bracket to handlebar.

I

k4

See Figure 3-2. Inslall lower front enging maunting
brackets with bolts (6) and washers (8), Secura
plates to lower front engine frame mounts with

bolts (5). washers (7) and nuts (4). Tighten engine
bolts o 25-30 f-lbs (34-41 Nm} torque. Tighten
frame bolis to 25-30 fi-lbs (34-41 Nm) torque.

Install carburatar with intake manitold.

See Figure 3-2, Install upper front enging mounting
bracket; loosely altach hardware. Tighten angine
bolts ta 25-30 ft-lbs (34-41 Nm) torqua. Tighten
frame bolts to 30-35 1t |bs (41-47 Nm) torgue.

l

NOTE
Use air cleaner backplale as guide to align
carburgtor manifold assembiy.

l

Allach throttle and enrichener cablas to carburetor

L

Y

See Figure 3-1, Install top center engine mounting
bracket; loosely attach hardware. Connect V.O.E.S./
MAP and ignition swiltch. Tighten engine bolts to 25-

30 H-lbs (34-41 Nm) torgue. Tighten frame baolts to

30-35 t-lbs (41-47 Nm) torque.

Slide enrichener control into siot of mounting
bracket, Tighten nut at backside of bracket,

Install rear belt.

Sea ENGINE LLUBRICATION SYSTEM in this sec-
tion, and connect leed, return, and vent lines 1o oil
tank. Use new hose clamps.

¥

Install rear bell sprocket cover with brake pedal and
linkage

Connect battery ground wire to crankcase bolt,

v

4

Install right footrest and master cylindar assambly,
Connect brake linkage 1o master cylinder.

Caonnect battery positive cable and 18-gauge green
wira to starter motar.

h

Install exhaust system.

Plug regulator/rectifier into stator connection
Attach sensor lo wire harness. Connect neutral
switch.

¥

Install fuel tank, fuel lines. horn (if applicable),
throttle cable clip.ignition coil, and brackel.
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Install air cleaner assembly.

Connect spark plug cables.

Install battery tray and battery.

L 4

k

Connect battery cables, positive cable first.

Install new oil filter, engine oil, and primary chain-

case transmission lubricant.

v

Install seat.




REMOVAL

CYLINDER HEAD

dhcauTion

: . d in the V2;y engine are
Belfore removing the cylinder head assembly, strip motoreycle All washers and fasteners use ™
as described in STRIPPING MOTORCYCLE FOR ENGINE ~ hardened. Do not mix or replace hardened washers and
REPAIA. The rocker arm covers and internal components  fasteners with unhardened parts. Do not reuse fiber
must be removed tefare remaving cylinder heads. cover seals, Engine damage may result.

1. See Figure 3-5. Hemaove four bolts (1) and fiber seals (2).

Discard fiber seals.

kInFoek

Boll (4)

Fiber seal (4)

Umbrella Valve (2)
Upper rocker cover
Middle rocker cover
Gasket

Gasket

Gasket

Rocker arm shalls

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)

e 8l

Figure 3-5. Rocker Arm Cover
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2. Remove top (4) and middle (5) sections of rocker box.
Remaove gaskets (6. 7, 8) and discard.

3. Rotate crankshaft until both valves are closed on head
being repaired.

4. Remove two 516 in. rocker arm retaining bolts (12) at
push rod end.

5. Remove remaining fasteners and washers (13, 14, 158)
holding lowar rockar arm cover to cylinder head.

6 Remove lower rocker cover (18),
NOTE
Remove lower rocker boxes as an assembly, then disassem-
be 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 3-6, Hemove rocker arm shafls by lapping
them out using a hammear and a soft metal punch

1. Retaining notch
2. Position of rocker arm retaining bolts

x0128x3n

Frant eylinder

Figure 3-6, Removing Rocker Arm Shafts

B, See Figure 3-5. Remove rocker arms (10, 11); mark
them for reassambly 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.

9. See Figure 3-7. Loosen each head screw 1/8-turn fal-
lowing the seguence shown.
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Figure 3-7. Head Screw Loosening / Tightening
Sequence

10. Continue loosening in 1/8-turn incraments until screws
are loose. Remowve screws and thick washers,

11. See Figure 3-B. Remove cylinder head (18). head gas-
ket (4), and O-rings (14).

12. See Figura 3-8. Remove sockel screws (11), washers
(13}, and retainers (9). Remove push rod covars (7},
seals (8), O-rings (10), and push rods {12), Mark the
location and orientation (top and bottom) of each push
rod.




diicy i

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 gaskel
14, O-ring (2)
15. Insert/Dowel (2)
16. Valve guide (2)
17. Valve seat (2)
18. Cylinder head
19. Cylinder
20. Piston

= 0 W - ;e 0 =

Figure 3-8. Cylinder Head, Cylinder and Piston

13. R sockel screw (5), washer (14) and plate (4),
R O-rings (3) from ends of pins (2}, Grasp pins
(2} and pull from crankcase. Use a pliers it necessary.
Lift lifter out of crankcase bora.

14. Repeal Steps 1-13 for the other haad,

DISASSEMBLY

1. See Figure 3-8. Compress valve springs (5 and B) with
VALVE SPRING COMPRESSOR (Part Mo, HD-34736B)
(as shown in Figure 3-10).

2. See Figure 3-8. Remove keepers (7), upper collar (8)
and springs (5 and §), Mark keepers for reassembly in
ariginal position.

3, Use a fine looth file to remove any burrs on the valve
stem at the keeper groove,

4, Mark valve to ensure thal it will be reassembled in the
same head.

5.  Remove valve (10}, valve stem seal {11} and lower collar
(9

6. Repoeat 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 trom head, top of cylinder
and valve ports. Be careful 1o avoid scraiching or nicking
cylinder head and cylinder joinl faces. Blow off loosened
carbon or dirt with compressed air.

2. Soak cylinder head in an aluminum-compatible cleanar/

solvent to loosen carbon deposits.
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1. Right B. Seal(2)
crankcase halt 9. Retainer (2)

2. Pin(2) 10. Q-ring (2)

3. Owring (2) 11. Screw (2)

4, Plate 12, Push rod (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, followsd by a
thorough washing with hot, soapy water. Blow out il
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, MNever use a file or
other hardened tool which could scratch or nick valve.
Paolish valve stem with very fine emery cloth or stesl
woal,

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. Maasure rocker arm shaft
diameter at the positions where shaft fits in lower rocker
arm cover and whaera rocker arm bushings ride. Record
the measuraments

Figure 3-8, Middle Valve Train Components
(Quantities per Engine Cylinder)
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Figure 3-10. Compressing Valve Springs



2TEZa

Figure 3-11. Measuring Rocker Arm Shaft Diameter
{Rocker Cover Position)

Figure 3-13. Measuring Rocker Arm Shaft Bore
Diameter in Lower Rocker Cover

a7 T0n

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 measurements. Inner Diameter

7. Check the clearances and measurements cbtained in :
Steps 5 and 6 against the SERVICE WEAR LIMITS. 8. 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 feeler gauge.

7



1.

12

13,

14

16,

17,
18,

RAeplace rocker arm or lower caver or both if end play
exceeds 0.025in. (0.83 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 exhausi
valves should be black or dark brown. White ar 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 homing with VALVE GUIDE
HONE (Part No, HD-34723),

. Scrub guides with VALVE GUIDE BRUSH (Part No. HD-

34751) and hot soapy waler, Measure valve stem ouler
diameter and valve guide inner diameler. Check mea-
surements against SERVICE WEAR LIMITS.

Inspect spark plug threads for damage. It 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 discalored 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 spacification,
or it spring compression force Is below specilication,
replace spring.

2838

Gasket surface flat within
0.006 in. (0.15 mm)

[LEsRE LR

19,

20,

J-18

Figure 3-15. Checking Spring Free Length

Examine push rads, particularly the ball ends. Replace
any rods that are bent, worn, discolored, or broken.

See Figure 3-16. Check head gasket surtace on head for
flatness, Machina or replace any head which exceeds
SERVICE WEAR LIMIT of 0.006 in. (0.15 mm),

Figure 3-16. Checking Gasket Suriace

Rocker Arms and Bushings

See Figure 317, To replace worn bushings, press or
drive them from the rockar arm. If Bushing s difficult to
remove, turn a 916-18 1ap inta bushing., From opposite
slde of rocker arm, press out bushing and 1ap,

Prass replacement bushing into rocker arm, flush with
arm end, and split portion of bushing towards top af arm,

Using remaining old bushing as & pilot, line ream new
bushing with Harley-Davidson ROCKER ARM BLISHING
REAMER {Part No. HD-94804-57).

Repeat tar other end of rocker arm

Replacing Valve Guides

Valve guide raplacement, If necassary, must be done befora
valve seal is ground. N is the valve stem hale in valve guida
that determines seat grinding location. Valve stem-to-valve
guide clearances are listed in the following chart.
stems and/or guides are worn beyond service wear limits,
install new parts.

If valve



Figure 3-17. Removing Rocker Arm Bushing

VALVE STEM CLEARANCES
AND SERVICE WEAR LIMITS

Service Wear

Clearance Limit

Valve

Exhaust 0.0015-0.0033 in. 0.0040 in.

Intake 0,008-0.0026 in. 0.0035 in,

To remove shoulderless guides, press or tap guides
toward combustion chamber using DRIVER HANDLE
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 mm). 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
axhaust).

See Figure 3-18. Install shoulderless guides using
VALVE GUIDE INSTALLATION TOOL (Part Mo. HD-
34731) and DRIVER HANDLE (Part No. 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,

2772

Driver Handle |
(Part No. HD-34740)

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 HONE (Part
No. HD-34723). Lubricate hone with haning 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 ramoval of malerial,

7. Tharoughly clean valve guide bores using VALVE GUIDE
BRUSH (Part No. HD-34751) and hol soapy water.

Valve Guide Brush

Figure 3-19. Honing Valve Guides
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Grinding Valve Faces and Seats

After installing valve guides, valve seats must be refaced 1o
make them concentric with guides.

Valve face angle is 45° for both intake and exhaust valves. |f
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 o clean up and true valve face. Install a new vaive
il gnnding leaves the valve edge (the margin) with a width of
less than 1/32 in. (0.8 mm). A valve with tag thin a margin
does not seat normally, burns easily, may cause pre-ignition
and can also lead to valve cracking. Valves that dao not clean
Up guickly are probably warped or too deeply pitted to be
reused. Replace the valve if and of valve stem shows uneven
wear. After valvas have been ground, handle with care to
pravent damage to the ground faces.

The valve seats may be refinished with cutters or grinders,
Cul seats to a 46 angle or gnnd seats 1o a 45" angle, Valve
saat tools and fixiures are avallable commercially. Seat each
valve in the same position fram which it was removed.

See Flgure 3-20. Correct 3-angle valve seat angles are
shown. Use NEWAY VALVE SEAT CUTTERS; which are part
of NEWAY VALVE SEAT CUTTER SET, {Pan No. HD-35758)
to cut the seats, Always grind valves before cutting seats,

Alned

Head

0.040-0.062 in. |
{1.02-1.57 mm)

46 Cutling

45" Grinding Margin

5, Alter cutting erher 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,

& 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
amary paper under the culler head and rotale cuttar.

B. See Figure 3-21. Wipe valve seats and valve faces
clean. Measure valve stem protrusion. If valve stem
protrudas more than 2.034 in. (51.66 mmy}, valve seat or
cylinder head mus! be replaced. If valve stem protrusion
is within the acceptable range, valves and seats are
ready far lapping.

AcauTion

Do nol 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 cutier, cul 46° (or grind 457) valve seat
angle first. Use culling oll 1o avold chatter marks. Cut or
grind anly encugh to clean up the seat,

2. Apply a small amount of lapping compound to the valve
face. Rotate valve against seat using VALVE LAPPING
TOOL (Part No. HD-96550-364).

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) wida,
and its center should be positioned 2/3 of the way toward
the outside edge of face.

4, If valve seal pallern is too close to the stem side of valve
face, use the #205 cutter to cut the B0° angle 1o raise the
saat. |f pattern is too close to the edge of valve face, use
cutter #8622 1o cuta 31" angle to lower the seat.
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Figure 3-21. Measuring Yalve Stem Protrusion

Replacing Valve Seats

Replacing a valve seat is a complex operation requiring spe-
cial equipment. If the seal is loose ar is not tully seated in the
head, than seat movement will prevent the proper transtar of
heat from the valve. The seat surface must be flush with (or
below) the head surface. See SPECIFICATIONS for valve
seat-to-cylindar head fit.

Ta remove the old seal, lay a bead of weld material around
the inside diameter of the seat. This will shrink the seat out-
side diameler and provide a surface for driving the seat out
Ihe 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
seanng aperation.

1. Apply a light coat of fine lapping compound 1o valve face.
Insart valve in guide. Pasition one rubber cup end of
VALVE LAPPING TOOL (Part No. HD-96550-36A) onto
head of valve. Holding lapping toel as shown, apply only
vary 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 rotale || about 1/3 af & turm clockwise.
Repaat 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
fowiel.

5, Itinspection shows an unbroken lapped finish of uniform
width around both valve and seat, valve i1s well seated. If
lapped finish |5 not complate, furthar lapping (or grinding
and lapping) is necessary

ASSEMBLY

Acaution
Make sure all lapping compound is removed from cylin-
der head and valves afler lapping is completed. If lap-
ping compound conlaminales any internal engine
componenis or engine oil, excessive engine wear and
damage may result.

1. Wash cylinder head and valves in warm, soapy water (o
remove all lapping compeound.

Scrub valve guide bores with VALVE GUIDE BRUSH
(Part Mo. HD-34751) and hot, scapy water.

ra

3.  Blow dry with compressed air,

4, Apply a iberal amount of engine oil to the valve stem.

See Figure 3-23. Insert valve inta guide and install lower
collar (4),

1. Valve seal installa-

2.  Driver handle

pljliks]

ey
/ /f/ #

7
Lt

FEE,

3. Valve stem seal
4, Lower collar
5. Valve guide

tion tool

Figure 3-23, Valve Seal Installation

See Figure 3-24. Place a protective sleeve over the
valve stern keeper groove. Coat the sleeve with oil and
place a new seal over tha valve stem,

Acaution

Always use a prolective sleeve on the valve stem
keeper groove when installing valve stem seal. If the
sedl is installed without using the protective sleeva,
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 Mo, HD:
34643A) and DRIVER HANDLE (Parl MNo. HD-34740)
The =eal is completely installed when the tool touches
the lower collar (4).

See Figure 3-B. Install valve springs (5 and 8) and uppar
collar (8).

Campress springs with VALVE SPRING COMPRESSOR
(Part No. HD-347368).
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Figure 3-24, Valve Guide Seal Protector Sleeve
10, Insert keepears (7) into upper collar (8), making sure they

engage groove in valve stem. The keeper gaps should be
agqual.

11, Release and remaove VALVE SPRING COMPRESSOR.

12, Repeat Steps 4 - 11 for the remaining valve(s),

INSTALLATION

It enly cylinder head work was needed, reinstall cylinder head
following these instructions. If further repair is required, see
CYLINCER 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 motion, threading each head
screw onta its mating cylinder stud.

3. Remove head screws from studs. Wipe or blow dry
thread surfaces.

d.  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 wipe off excess oil from head screws.

8. Thoroughly clean and dry the gasket surfaces ot 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. Carelully lower cylinder head over studs and position on
dowels. Use great care so as not lo disturb head gasket,

10. Install head screws (1 and 2) finger tight,

AcauTion
The procedure for tightening the head screws is critical
lo proper distribution of pressure over gasket area. i pre-
vents gaskel leaks, stud fallure, 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 (l.e.—1, 2, 3, 4), tighten head scraws in the fal-

lowing stepes:

FIRST STEP: Tighten weach screw to 7-9 fi-lbs
(912 Nm) lorgue,

SECOND STEP: Tighten each screw to 12-14 f-lbs
(16-18 Nm) lorgue.

THIRD STEP: Loosen all screws

FORTH STEP: Tighten each screw to 7-9 f-lbs
(9-12 Nm) torgue.

FIFTH STEP: Tighten each screw to 12-14 f-lbs
{16-19 Nm) torgue.

SIXTH STEP: SeeFigure 3-25 Mark cylinder head
and head scraw shoulder with a line as
shown (View A). Tighten each screw a
quarter turn (30°) (View B),

DOy
View View
A B

Figure 3-25. Tightening Head Screws

12. Sea Figure 3-9. Rotate engine so that both tappets (6],
trom the cylinder being serviced, will be installed on the
base circle {lowes! position) of the cam.



13.

14.

13,

18:

Y

18.

T
Apply a liberal amount of engine oil to tappet assembly
(especially roller needles), to ensure smoaoth initial oper-
ation.

Insert tappet () into bore in crankcase (1). Rotate tappet
s0 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 inseried,

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 eylinder head, Push up on cover while
aligning bottom of cover with tappet bore in crankcase,
Lower retainer (9) with seal (B) onto crankease, aligning
locating pin (15) with hale in retainer,

Insert screw (11) with washer (13) through hole in
retainer (9), 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 angine (see Push Rod Selection
Table below), Place intake and exhaust push rods (12)
onto seat at top of tappet (8).

Push Rod Selection Table

Color Code,
Part Number,
Length

Position

3 Band - Pink,
17904-89,
10,800 In,

Exhaust (Front & Rear)

1 Band - Brown,
17897-89,
10,746 in.

Intake (Front & Rear)

19. 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. Install bolts (12}, (13), (14), and (15). Slowly snug all fas-

21,

teners in small increments {one turn at a time). Use a
cross pattern on the four large bolts that tasten the lower
rocker box to head. This will bleed the lifters. Tighten
bolts (14) to 90-120 in-Ib&"(10.2-13.6 Nm) tofque: Tighten
bolts (15) to 10-13 ft-lbs (14-18 Nm) torgue. Tighten balts
(12) and (13) to 15-18 fi-lbs (20-24 Nm) torque.

Place new gaske! (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 fi-lbs (14-
18 Nm) lorque,

22, Repeat above procedures for other cylinder,
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CYLINDER AND PISTON

REMOVAL/DISASSEMBLY
(Figure 3-26)

1. Strip motorcycle as described under STRIPPING
MOTORCYCLE FOR ENGINE REPAIR in this section.

2. Remove cylinder head as described under CYLINDER
HEAD, REMOVAL in this saction.

3. Clean crankcase around base of cylinder to prevant dirt
and debris trom entaring crankcase while remaoving cyl-
inder,

4. Turn engine over until one piston (3) s at bottom of its
stroke.

5. Carefully raise cylinder (1) just enough to permit placing
clean towel under piston 1o prevent any foreign matter
from falling inla crankcase.

NOTE

It cylinder does nol comea fopsea, tap lghtly with rawhide ham
mar. Never fry ta pry cylindar ug,

6. Carefully litt cylindar (1) over pistan (3] and studs (4), Do
not allow pistan (3) to lall against eylinder studs. Discard
cylinder base gasket (5).

AcauTion

With cylinder removed, be careful not to bend the studs.

The slightest bend could cause a stress riser and could
lead to stud failure.

7. Install & 6n. (150 mm) length af 1/2-in. (12.7 mm} 1.0,
plastic ar rubber hose over each stud. This will protect
the studs and the pistons.
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Cylinder 6. Ring set

Dowel (2) 7. Retaining ring (2)
and O-ring (2) 8. Piston pin

Piston 9. Piston pin bushing
Stud (4) 10. Connecting rod
Gasket

Figure 3-26. Cylinder and Piston




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. Salety 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 oul the piston pin retaining rings. To pre-
vent the ring frem flying out, place your thumb over the
retaining ring.

dcauTion

The piston pin retaining rings must not be reused.
Removal may weaken relaining 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 Bas-
ily siide oul. The pins have lapered ends lo help seal the
round relaining rings. See Flgure 3-27, 1200ce pistan pins
dra stamped with & V-groove at one end,

Bl Tels

Figure 3-27. Piston Pin and Piston Identification

9. Mark each pin boss with either an “For an “R" to indicale
front or rear cylinder, respectively. See Figure 3-27 The
arrow al the top of 883cc and 1200cc pistons must
always point toward the front of the engine.

Acaumion

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 nngs (6) outward until they clear grooves
in piston (3) and lift olf.

CLEANING, INSPECTION, AND
REPAIR

1. Soak cylinder and piston in an aluminum-compalible
cleaner/zolvent until deposits are sofi. then clean with a
brush, Blew off loosenad carbon and dirt particles and
wash In solvent.

2, Clean ol passage in cylinder with compressed alr,

3. Clean piston ring grooves with a piece of compression
ring ground to a chisel shape,

4 Examine piston pin 10 sae that it is nat pitted or scorad.

4]

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
G.00125 10 0.00175 in. (0.0317-0.0444 mm) clearance in
bushing. If piston pinto-bushing clearance exceeds
0.00200 in. {(0.0508 mm), replace worn parts. See CON
MNECTING ROD BLISHINGS

6. Clean piston pin retaining ring grooves

7. Examine piston and cylinder for cracks, burmt spots,
grooves and gouges.

B. Check connecting rod for up and down play in lower
bearings, When up and down play is delected, lower
bearing should be refitted. This requires removing and
disassembling engine crankcase,



Checking Gasket Surface (Figure 3-28)

AcauTion
Il either cylinder gasket surface does not meet flatness
specifications, replace cylinder and piston.

1. Check that cylinder lop (head) gasket surface is flat
within 0.006 in. (0.15 mm). Lay a straight edge across
the surface, then try to 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-
tace, then Iry to insert a feeler gauge between the
straightedge and the gasket surface,

2781a

Figure 3-28. Checking Gasket Surfaces

Measuring Cylinder Bore (Figure 3-29)

1. Remove any burrs from the cylinder gasket surtaces

2. Install a head and base gasket, and CYLINDER
TORQUE PLATES (Part No. HD-33448) and TORQUE
PLATE 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 Section

NOTE

Torque plates, propetly tightened and installed with gaskets,
simulate engine aperating 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 lo side. Record read-
ngs

4, Repeat measurement at center, and then at bottom of
ring path. Record readings. This process will determine il
cylinder is out-of-round (or "egged”) and will also show
any cylinder taper or bulge. See cylinder bare service
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Figure 3-29. 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 Bare 3.0035 in. 3.5008 In,
76.289 mm 88.820 mm
0.005 O.5. bore 3.0078 In. 3.5050 in,
Q.13 mm 76.398 mm 89.027 mm
0.010 0.5. bore J.0128 in. 3.5100 in,
0,25 mm 76.525 mm BB.154 mm
0.020 0.5, bore 3.0228 in. 3.5200in
0.51 mm 76.779 mm B9.408 mm
0,030 O.5, bore 3.0328 in 3.5300 in.
0,76 mm 77.033 mm 89.662 mm
0.040 O.5. bore 32,0428 in.
1.02 mm 77.287 mm
NOTE

If piston clearance exceeds service limit, cylinders shouwld be
rebored and/or honed fo next standard oversize, and refitted
with the corresponding piston and rings. Do not fit piston
tighter than 0.0007 fn. [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 iypical elliptical shape when viewed
ram 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 will
Ilgad {o problems.

Fitting Cylinder to Piston

Since pistons cannot be accuralely measured with standard
measuring instruments, the bore sizes, given in Step 2 under
Boring and Hening 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. (V6322 mm +
0.005 mm) for the B83ce engine.

Boring and Honing Cylinder

| The cylindar must be bored with gaskets and lorgue
plates attached. Bare the cylinder to 0.003 in. (0.08 mm|
undar the desired finished size,

2. Hone the cylinder to its fimished size using a 280 grit rigid
hone followed by a 240 grit flexiole ball hone. Honing
must be done with the torque plates attached, All honing
must be dona from the bottom (crankease) end of the cyl-
inder, Waork for a 60° crosshatch pattern,

Final eylinder bore sizes, atter honing are as lollows:

Bore Sizes BB3cc 1200cc
Standard bore* 3.0005in 3.4878 in
7B.213 mm BB.844 mm
0.0056 0.5, bora 3,0048 in, 3.502 in
76.323 mm 88.95 mm
0.010 O.5. bore 3.0098 In. 3.507 n,
76.448 mm B9.08 mm
0.020 0.5. bore 3.0198 in, 3.517 In.
76,703 mm 89.33 mm
0.030 O.S. bore 3.0288 in. 3.527 In
78,957 mm 89,59 mm
0.040 Q.5. bore 30398 in.
77211 mm

'All bore sizes + 0,0002 in,

When cylinder requires oversize reboring (o beyand 0.040 in.
(1.02 mm) on 883cc engines, or 0.30 in, (7.6 mmj on 1200cc
gngines, the oversize limit has been exceeded and cylinder
must be replaced.

NOTE

The same piston may be used if cylinder bore was nol
changed, unless it is scuffed or grooved. However, replace

rings and hone the cylinder walls with a No. 240 grit flexible
hane to facilitate ring seating.

=raTa

. Top ring - Install either side up
2. Second ring - Inslall dot toward top
3. Qil control rings

—

Figure 3-30. Piston Rings

Fitting Piston Rings
NOTE

Ring sets and pistons, 0.040 in. (1.02 mm) oversize, are not
avallable on 1200cc eéngines.

See Figure 3-30. Piston rings are of iwo lypas: compression
and aoll control. The two comprassion rings are positioned in
the two upper piston ring grooves, The dol on the second
compression ring must face upward. Ring sets are available
to fit standard and oversize pistons,

Piston ring sets must be proparly fitled to piston and cylindar:

1. See Figure 3-31, Place piston in cylindar about 1/2 in
{13 mm) from top. Sel ring lo be checked squarely
agamnst piston as shown, Check end gap with thickness
gauge, See SPECIFICATIONS for tolerance.

NOTE

See SERVICE WEAR LIMITS for end gap dirmensions. Do not
file rings to oblain prope’ gap.

2. See Figure 3-32, Apply engina oil to piston grooves. Use
a pizhan ring expander tool to slip compression nNgs over
piston into their respective grooves, Be extremely careful
not o over expand, twist rings. or damage piston surface
when installing nngs.

NOTE
Instali second ring with dot fowards too.
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womsd: Position ring end gaps at arrows

Front

Rear

Figure 3-33, Ring End Gap Position

Figure 3-31. Measuring Ring End Gap

2Thda

£7dba

Figure 3-32. Installing Piston Rings

See Figure 3-33. Install rings so end gaps of adjacent rings
arg 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 far
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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Receiver cup
Driver
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Figure 3-35, Piston Pin Bushing Tool Assembly for Bushing Removal

Connecting Rod Bushing

REMOVAL/INSTALLATION

When connecting rod bushing |s worn to excessive pin clear-
ance (0.002 in. or more) (0,05 mm) it must be replaced,

1. Sese Figure 3-36. Install plastic hoses over studs.

2. Secure connecting rod with ROD CLAMPING FIXTURE
{Part No. HD-95852-33A),

NOTE

if CONNECTING ROD CLAMPING TOOL holes are tfoo
small, enlarge the holes in the tool,

3. See Figure 3-35. Attach PISTON PIN BUSHING TOOL
(Part No, HD-95884-32C) to the connecting rod (recaiver
eup on one side of the rod and the driver on the opposite
side) as shawn.

4, Use two box wrenches and push the worn bushing from
the connecting rod.

5 Remoave the piston pin bushing tool from the connecting
rodd.

6. Remove the bushing from the recewver cup.

7. See Figure 3-36. Attach the PISTON PIN BUSHING
TOOL (Part No. HD-85984-32C) 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 rermoval of the bushing.

8. Clean up and size bushing to 0.0010-0.0005 in.
(0,025-0,013 mm) undersize using REAMER (Parl No.
HO-94800-26A).

Sizing bushing with less than 0.00125 in. 10.0317 mm)
clearance can result in a bushing loosening andfor
seized pin in rod.

- Piston Pin Bushing Tool
- (Part No. HD-95984-32C)

- N/

Figure 3-36. Installing NMew Piston Pin Bushing
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9. Hone bushing to final size using CONNECTING ROD
BUSHING HOME (Part Mo, HD-35102), lise a liberal
amount of honing ol ta prevent damage to hone ot bush-
ing. Use care to prevent foreign material from falling into
the crankcase.

REPAIR

AcauTion

Replace benl rods. Do not atlempt 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 1200ce and 883ce pistons must be installed with the
arrow, at the top of the piston, pointing towards the front of the
engine.

2. Install pistan 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 ig
clean and that tha ring is fully seated in the groove with
the gap away from the slotl at the bottom,

Figure 3-37. Installing Piston Retaining Rings

AAcauTion

Always use new retaining ring. Make sure retaining ring
groove is clean and that ring seats firmly in groove. If it
does nol, discard the ring. Never install a used retaining
ring or @ new one It 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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4. See Figure 3-33. Make sure the piston ring end gaps are

properly positioned as shown.

5. Lubricate cylinder wall, piston, pin and rod bushing with

engine oil.

Figure 3-38. Installing Cylinder Over Piston

6 Turn engine until piston is at top dead center.

See Figure 3-38, Compress the plston rings using PIS-
TON RING COMPRESSOR (Part No, HD-96333-51B),

8. Remove cylinder stud sleeves. Install a new cylinder

base gaskel. Make sure the piston does not bump the
studs or crankcase.

9. Install the cylinder over the piston as shown,

10. Remove the piston ring compresser

11. Assermble and install eylinder head. See CYLINDER
HEAD, ASSEMBLY/INSTALLATION in this section.

12. Install assembled engine to motorcycle. Sea INSTALL-
ING THE ENGINE in this sectian,



ENGINE LUBRICATION SYSTEM

CHECKING AND ADDING OIL

Check angine oil level in oll tank at least once every 500
miles (800 km), Check level more frequently if engine uses
mare oil than normal or it vehicle 15 operated under harsh
canditions. Oil tank capacity is three quarts (U.5.) (2.8 liters).
Check table in ENGINE LUBRICATION SYSTEM, CHANG-
ING QIL AND FILTER for racommended angine oll viscosity.

1. Hup epgine until engine ail is at normal opearaling lem-
peraiure. Turn engine off,

2 Hold motareycle upright so that il is not leaning on jifly
stand. Remove filler cap from oll tank on right side of
vehicle, Wipe attached dipstick clean,

3. Install Niller cap onto oil tank, Make sure cap 15 ully
seated on tank,

4. Bee Figure 3-39. Remove filler cap and check warm oll
level on dipstick, Dipstick has two marks. If oil level in
lank is at or below lower mark, add ona quart (0.946 liter)
ol Harley-Davidson oil 1o tank,

5. Repeai Steps 24 to varify correct engine oll level in oll
tank. Do net 1l oll tank ta the level above upper mark on
dipstick.

ClFAR X ]

Upper mark (full)
TN o itk (add oil)

Figure 3-39. Oll 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 (BOOQ km} intervals or annually thereafter. com-
pletely drain oil tank of used oil. Raefil with fresh ail. If yvahicla
is driven extramely hard, used In compehtion, o driven on
dusty roads, change sngine oil at shorter intervals, Always
change oil filter when changing engine oil. Proceed as fol:
howis:|

Removal

1. Run engine until engine oil has reachad normal operal-
imy femperaire.

2. Place a suitable container under the engine crankcase.
The container must be able to hold approximately three
.8, guarts (2.8 liters).

3. Locate the oil tank draln hose (see Figure 3-40). The
drain hose is secured o = lug on the rear muffler mount,

4, Remove the Corbin clamp. pull the drain hose from (he
lug and insert the free end into the container. Completely
drain engine oll from oll tank. It is not necessary to drain
anginae crankcase.

A0S TuEs
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Figure 3-40. Ol Tank Drain Hose

) @

NOTE

Ol will flow more quickly If the fller cap/dipstick is removed
fram the oil tank,

5. Move drain pan baneath front of engine crankcase

6. Turn ofl filter counterclockwise to remove from (itar
maount (see Figure 3-41). Discard oll filtar

3



il tiler
maount

Figure 3-41. Oil Filter
Installation

1. Pour aboul 4 flui suncas (LLS.) (120 ml) of tresh, clean
engine oil into new all filter Allow time for oil to scak into
fiher element.

NOTE

Farttaily il off filfer belore nsfaliation to minimize the time
required for boildup of ol pressure when engine s first
slarted

2. Wipa liter gasket contact surface of ol filter maunt with a
clean cloth. Coat tilter gasket with clean engine oil,

3 Install oil tilter. Hand lighten filter 1/2 to 3/d-turn after
gasket contacts hiter mount surface

4. See Figure 3-40. Use Corbin clamp to secure oil tank
draln hose 1o lug on muffler mourt.

5 mstall 3 quarts (U.5.) (2.8 ers) o engine oil tank minus
the 4 fl. oz, (120 ml) added in step 1, Always use the
praoper grade of oil for the lowesl expecled air tlempera-
ture before the next regularly scheduled oll change,

Acaumon

Remaove Corbin clamp and drain hose from rear mutfler
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.

Recommended Engine Qil Viscosity

Cold
Harley- Harley- Lowest Wealher
Davidson Viscosity Davidson Amnlen Starts
Type Hating Temperaiure Bejow
50°F {10 )
HO SAE Balow 40
MO 240 :
Mulligrade 10W4D - (4'C) o
o RS Hozen | APOves@ Go
Meltiprade 20WsD (4T e
HD A I i
- SAE 50 ML 240 e Priai
Heavy (&)
HD Extr y e g
BEMa | caged HI 240 R Poar
Haavy (2 C)

G, Inslall filler cap onto oll tapk Make sure cap is fully
sedlad,

7. Start eangine. Varify that oil pressure signal light {urns of
when engine speed is 1000 rpm or above,

B. Check for oll leaks at oll Hiler and oll tank drain hose.
Turn engine off

WINTER LUBRICATION

Mormal fual cambustion in a gasalineg engine produces watar
vapor and carbon dioxide along with other gases and particu-
lates. When firsl starting and warming an engine, eome ol tha
watar vapor thal gets into tha angine crankcase condensas 10
form hguid water. If the engine is driven lang enough o (har-
oughly warm tha crankcase, most of this liguid water is again
vaporized and exhausted through the erankease breather
system,

A madarately driven vehicle making shart runs may not be
able 1o vacate water vapors allowing liquid water to accumu-
lates in the oil tank. This is especially true it the vehicle s
operated in cold weather. In freezing weather, an accumula-
tion of water in the engine oll may bacome slush or ice, which
can block ail lines and lead to severe engine damage. Water
ramaining in the engine oil for long periods of time can lofm
an acidic sludge thal is corrosive to metal engine parts and
causes accelerated wear ol moving componants,

In winter the oll change interval should be shartar than nor-
mal. The talder the weather, the shorter tha recommended
ail change interval. & vehicle used only tar short runs in told
weaather must have the engine ol dramed frequently,



OIL HOSE ROUTING

The feed, vant and return ports are located on the bottom of
the oil tank to reduce under seat congestion (see Figures 3-
42y A short hose routes the oil from the feed port at the lower
tromt corner (inboard side} to g pipe elbow. The elbow
ensures that the hose does not become crimped ar kinked,
thereby depriving the engine of cil during ocperation (oil star-
vation), The elbow routes the oil flow strasghl down 1o a pipe
tee. The short hose (oil drain) from the pipe tee goas to tha

rear muffler mount lug where it is held in place by a worm
drive clamp. Frem the other port of the pipe lea the ail flow
crosses to the right side of the vehicle where the hose runs
forward 1o the oll pump inlet, From the feed section of the oil
pump, another feed hose directs the flow up to the ail filter
mount {see page 3-35 for further description). Eventually, oil
drains to the sump where it coliects in the scavenge section
of the cil pump. The return hose, which is tie-wrapped o the
feed hose, routes the oll back to the tank where the cycle s
repeated,

#0218k

wfl(HHE R

L4

Filter cap .
and dipstick ————_ /|

Feed
Vent

Return

Pipe elbow

Oil feed/drain hose
Pipe tee

Oil drain hose
Rear muffler mouni
Worm drive clamp
Oil teed hose

{te oil pump inlet)

Nonswen =

5 ¥ ol Howe Routing (Left Side View|

. Starter |
| Gear case |

Qil fitter

Oil pump f

Figure 3-42. Engine il Tank, Qil Filter and Hose Routing Lecations
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OIL TANK 13, Mark position ol \nm stips on upper and lower inboard
seams of al tank, Remove trirm strips,

Removal and Disassembly
1. Hemove seat. See SEAT, BEMOVAL in Saction 2.

Assembly and Installation

1 See Figure 3-45. Install thrée rubber meunts (12) onto ol
MWARNING tank (2). Nole thal washers are not uzed,

2. [Imstall trim strips (7} in marked positions on upper and
lower inboard seams aof oll tank (8) Apply upper trim
sirips to seams on each side of batlary tray bracket (8),
Use a rubber mallet to seat sirips on seams, W neces-
sary. Verify that strips butt up against bracket,

It the positive cable should contact ground with the nega-
tive cable installed, lhe resulting sparks may cause a bat-
tery explosion resulting in personal injury andior
property damage.

2. Disconnect batiery cables, negabve cable first, Seg BAT-
TERY, DISCONNECTION AND REMCVAL in Section 7.

3. Remove battery from batery tray. Push ignition module
connector on rear side plate of battery tray upward to
Lungnap attachment clip from T-stud. Lift connector off T-
shud.

4, Drain ofl tank. See ENGINE LUBRICATION SYSTEM,
CHANGING OIL AND FILTER, REMOVAL. The ol filter
need not be removed unless 1t is oue 10 be replaced.
Leave oil tank drain hose disconnectad Irom lug an mul-
e mount.

- e ——
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5 Aemove locknut securing tab at hottom of battery tray to
frama-mounted rubber moum stud. Remove bolts and
washers securing three corners of tray to oil tank brack-
ets, Note that wire lorm retainer for positive battery cable
is secured under front bolt. Remove battery tray.

6. Remove two bolts to detach electrical bracket from e ' 1
motarcycle frame Remove rubber wellnuts from lrame =
Inspect for culs, tears or genaral deterioration, Replace

|' !

A5 Necessary,

7. Saee Figurs 3-43. Remove vapor valve assembly Irom
Inboard sde of oll tank. Insert thin blade of screwdriver

Into slot of vapor valve brackel. Turn screwdriver gantly LU /
o unsnap clip. Hemove vapor valve body (rom bracket.
HRemove hose connection from neck of vapor valva, (On 1. Vapor valve
California maodels, remove carbon canister-to-carburetor 2. Vapor valve bracket
purge hose from groove of vapor valve bracket,)
8 Cut cabla strap securing wire harness 10 bracket welded Figure 3-43. Vapor Valve and Bracket

next to lop inboard seam of il tank.

8 Slightly move electrical bracket to access upper rear fub- 3. Install vapor valve brackel on T-stud on IﬂD{'l-:EII'd side of all
ber mount on oll tank. Remove locknuts from three oil tank. Fosition oll lank near its installed lecation on motar-

tank rubber mount studs. Lift oil tank slightly away from cycle.

motorcycle frame lo access oil hoses. All hose connec: 4 |ngiall marked ofl feed, drain, vemt and return hoses n

llons are on the botiom of the tank, thelr proper locatlons on oil lank fittings. See Figures 4
10, For sase of assembly, mark ol tank hoses for identifica- 41 and 3-45, Be sure that installed hoses (and battery

tion- ofl teed, vent and return. The straight tube on cables) do not touch brake line

inboard side of tank next to lower frant rubber mount is

the feed port. Vant and return tubes can be identitied by

their 80 degree bends; the smaller O,0. tube i the vent

fitting, the larger Q.0 lube is the rejurn oil fitting. Discon-

nect hoses fram ol tank

5. Position oil tank (8) in its installed location on moloreycla,
Align studs on inboard side of rubber mounis with
flangas welded to Irame members, See Figure 3-46,
Install locknuls to secure ofl tank to frame Tighten lock-
nuts to 3-5 ft-lbs (4-7 Nm) lorgue,

V1. Remove oil lank from motoreycle. Remove vapor valve

Bracket from T-ztud on inboard side of oil tank. B ‘SEE_ Figurt_a 3-43. Hald luel tank vapor valve in an upright
position with (he long necked end at the wp. Insen neck

12, See Figure 3-44. Remowve threa rubber mounts from oil of vapar valve into hose until hose end cantacts shoul-
tank. Inspect rubber mounts for culs, tears or general der. Position body of vapor valve In bracket Snap
deterioration. Replace as necessary, bracket closed. (On Califormia models, install carbaon
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mounts
P \ ! oIl
Vapor @ tank
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b Return
Vent  fitting
fitting

Figure 3-44. Remove/Inspect Rubber Mounts

canister-to-carburetor purge hose in groove of vapor
valve pracket.)

7. Align holes In electrcal bracket with wellnuts In cross
member of motorcycle framea, Install two bolts, Tighten
bolis lo 6-9 in-lbs (0.7-1.0 Nm) 1orgue. Ses Figure 3-47

8. Secure wire harness 1o brackel walded next to top

inboard searm of il tank. Cable strap should pull harnass
anta irim strip and off unprotected metal seam of oil tank.

9, See Figure 3-48, Poshtion battery tray onto matorcycle fit

ting tab al bottom of fray over frame-mounted rubber
mount stud. Secure three corners of batlery tray o
brackets on oil tank using bolts and washers. Position
wire larm retainer for positive baltery cable under front
bolt. Install lecknut on frame-mounted rubber mount
stud, Tighten three bolts to 12-15 fi-lbs (16-20 Nm)
targue. Tighten locknut on rubber mount stud o 36-60 in
Iba (4.1-6.8 Nm) torgue,

10, Use worm drive clamp to secure frae end of oil tank drain
nose 1o rear mutfler mount lug. See Figure 3-49.

11, Fill ol tank. See ENGINE LUBRICATION BYSTEM
CHANGING OIL AND FILTER, INSTALLATION,

lmnnkan
1. Plpetee
2. Hose clamp
3. Pipe elbow

4. Feed/drain hose, 3 inch
5. Feed/drain hose, B inch
6. Draln hose, 4-1/4 inch
7. Trim strip (3)

B. Battery tray brackel

8. Qiltank

10 Rear muffler mount
11, Worm drive clamp
12. Rubber mount (3}
13. Feed hose

13

Top View

Figure 3-45. Engine Oil Tank Assembly
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Wealded
l flanges
A

ARG

Figura 3-46, Install Oil Tank (Left Side View)

AcauTion

Remove worm drive clamp and drain hose from rear muf-

fler

mount lug. Allow a small amount of oll to flow from

hose belore reconnection. This action removes air from
the hose and prevents the possibility ol il pump cavita-

tion

12,

13.

Flace large end of siot on attachment clip (of ignition
module connaclor) over T-5lud on rear side plate of bat-
tary tray, push conneclor assembly to engage small and
of slot. Install battery pad and battery onto battery tray,

Install battery cables, positive cable first. See BATTERY,
INETALLATION AND CONNECTION in Section 7,

Install zeat. See SEAT. INSTALLATION in Section 2.

A0S Welded
Wire harness

il tank
Bracket

T Electrical
bracket —_
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Figure 3-47. Secure Wire Harness

Figure 3-49. Secure Oil Tank Drain Hose




OIL PRESSURE SIGNAL LIGHT NOTE

If the ignition is Wwrped back onimmediately 2fter the enging is

SW|TCH {FlGUH E 3'50} stopped, the oil llght may not tirn on nght away because of oil

The oil pressure signal light switch Is a pressure-actuated — Fréssure retained in the filter housing
diaphragm-typa switch. When oil 15 nat circulating through tha

system or when oil pressure is abnormally low, spring f2nsion i
holds the switch contacts closed, thereby completing the sig- g:\lgﬁ::ﬁi;;: Probable Causes ‘
nal light cireuit and causing the indicator lamp to illuminate,
Stays on at ® Emply oil tank, ‘
speeds above | @ Clogged leed line {ice and sludge,
idle. freezing temperatures),
DR Oll pressure signal ® Air-bound oil line i
light switch ®  Grounded oil switch wire,
o= P ® Malfunctioning signal switch,
® [iluted oil.
® Mallundtioning check valve (see
QIL FILTER MOUNT]),
Flickers atidle. | @ Incorrect idle speed. Maltunction:
ng or improperly installed check
valve (see OIL FILTER MOUNT),
Doesnotglow | @ Mallunctioning signal switch,
when igniionis | @  Malfunction in wiring,
turned on (prior | @  Burned-out signal bulb.
to oparating ® [Dead battery (see NOTE above),
engine.

Flgure 3-50. DIl Pressure Signal Light Switch

OIL PRESSURE SIGNAL LIGHT

The oll prassure signal light turns ON when;

® |gnition switch is wrned on prior to starting epgine

® Oilis not circulating thraugh the running engine,

® Ol pressure is abnormally low an the running engine,
® Engine is idling far below 1000 rpm

The pil pressura signal hight wins OFF when:

#® Ollls circulating with adeguate pressura through
the enging running at 1000 rpm or greater
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OIL PRESSURE (FIGURE 3-51)

The oil pump is nonregulatory and dalivers ils entire volume
of oil under pressure to the oil lilter mount. When an engine is
cald. the enging oll will be mere wiscous (i.e., thicker). During
start-up of a cald engine, oil prassure will be higher than nor-
mal and oil cireulation will be somewhat restricted within the
oiling system. As the engine warms lo normal operating tem-
perature, the engine oil will warm up and become less vis-
cous — oll pressure decreases.

Whan an engine is operated al high speeds, the volume of oil
circulated through the oiling systam increases, resulting in
higher oil pressure, As engine speed is reduced, the volume
of oil pumped is also reduced, resulting in lower oil pressure,

To check ol pressura. use OIL PRESSURE GAUGE (Part No.
HD-95421-52A) and OIL PRESSURE GAUGE ADAFPTER
(Fart No, HD-98940-52A), Remove oil pressure swilch and
insert pressure gauge litting.

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)). Al 2500 rpm, oil pressure will
vary from 10-17 psl (68-117 kN/m?). At idle speed (950-1050
rpm), ail prassure will vary from 7-12 psi (48-83 kN/me)

CRANKCASE BREATHING SYSTEM
(Figure 3-52)

O plston downstroke, a mixture of crankcase air and oll mist
Is venled up the push rod covers (1) thraugh an umbrella
valva (3) in each middle rocker box section,

1. Oill pressure gauge adapier
2. Ol pressure gauge
3. Nipple adapter

Figure 3-51. Checking Oil Pressure

The oil mist separates from the crankcase air, collects and
passes through a small drain hole (2) where it eventually
relurns to the crankease, The crankcase air is routed through
a passage in each cylinder head. The crankcase air then frav-
els through each air cleaner backing plate mounting boll (4)
inta the filtered side of the air cleanar

(ERLE H

Push rod cover (2)

Oil drain hole

Umbrella valve

Boll, air cleaner backplate mounting

Figure 3-52, Crankcase Breathing System - Typical Cylinder
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OILING SYSTEM (FIGURE 3-53)

NOTE

The following paragraph numbers correspond with the num-
hered callouts in Figure 3-53.

1.

Ol s gravity<ted from the oil tank to the gerotor style ol
pump through a feed hase. Ol entérs the feed seclion
and lllls 2 cavity localed under the feed pump.

NOTE

A complete axplanation of the gerator pump (s given under
OiL PUMP

r

(2]

The teed pump transfers oil from the inlet cavity through
the feed hose 1o the oll filler maunt,

Qil Hlows through tha filter mount cavity 1o (he ol Hler,

Oil anters the peripheral cavity of the oll fiiter, passes
through the filtering medium inta the central cavity of the
gil fiker, and flows into the filter adapter (fiting which
connacts filter to filtar mount),

Adaguate oll pressure i the filler mount cavity activales
the oil pressure signal light switch and shuts off the il
pressure signal light

Cil flowing from the filier adapter opens tha check ball.
The check ball opens at 4-6 psi (28-41 kN/m?) oil pres-
sUrg.

With the check ball opan, oll flows inte the crankcase
leed galley.

Oil flows through the feed galley In the crankcase 1a he
tappel blocks and hydraulic liters. Cross-drilled pas-
sages intersect the main feed galley and carry oil 1o
aach hydraulic litter.

Oil also enfers an intersecting passage in the gearcase
cover. Oil flow is then rouled 1o the crankshall area.

10.

11.

12,

18.

Oil enters a hole in the and of the pinlon gear shaft and
travels 10 the nafii flywheel whera i is routed through the
flywheel to the crankpin. Oil is forced through the crank
pin o properly lubricate the rod bearing assembly.

Qll flows up passages in the push rods |6 the rocker
arm shafts and bushings,

The valve stems are lubricated by oil supplied through
drilled oil holes in the rocker arms,

. Oll collected in the push rod areas of the cylinder haads

flows down the push rod cavers, through drain halas in
lhe tappet blocks and inlo the gearcase. Aflar praviding
lubrication to the gearcase companents the oil flows o
the return side of the ol pump,

. Feed oll to the rocker area 15 returned to the crankcasa

through & passage in the head and cylinger,

. Qi collgcted in the sump |5 splash-fed to 1he pistons.

cylinder walls and llywheel companents.

. Ol collected in the sump area returns 1o the scavenne

section of the oll purmp through & passage located in the
rear section of the sump, Il flow to the pump is accom-
plishied by the scavenging effect of the pump and by the
prassure creatad by tha downward stroke of the pistons

. Return aill fils a cavity above the pump's return gears,

The return gears pump oil back to the ol tank,

A small amount of oll flows from the feed galley in tha
rlght crankecase halt through o restricted oriflee, which
sprays the ail onto the rear Intake cam gear in the gear
case. Oil is ransferred to the teath 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
sels, feed and scavengs (return}, housed in one pump body.
The feed pump distributes oil 1o 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 lixed canters which are off-
sal lo each olhar.

In a gerotor gear set, oil is transferred from inlet to outlet as it
is rapped between he rolating inner and outer gerotars. The
Hustration shows the principle of garotor 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 1o the full volume
of the "missing tooth.” The gradually enlarging cavity cre-
ates a vacuum into which oil lNlows from the inlet,

2, During the next 180" of rotation, the size of the cavity
decreases forcing oil into the outlet, See Figure 3-55,

Grravity-fed oil from the ail tank enters the pump through
fitting (5). It is forced oy gerotor set (7) through a hose to
the oil filter

Return cil from the flywheel compartment is drawn back
Inte the pump. Returning oil from the gearcase compart-
ment drains dirgctly info the pump and is forced by gero-
tor set {9) back 1o the oil tank,

See Figure 3-53 for oil passages within the engine,

The oil pump seldom needs servicing, Before you disassem-
ble an oll pump suspected of not producing adequate oil
pressura, be absolutely certain that all possible ralated mal-
functions have been eliminated:

1. Make sure all oll line clamps are tight and that lines are
hat pinched or damaged.

2. Check oll level and condilion of ail in tank. Pressure will
be aftected If oil is diluted. In freezing weather, proper
circulation of oil can be affected If the ol feed line
becomes clogged with ice and sludge.

T Oil drawn
Outer Into cavity
Inner gerotor gerotor between leeth

oil
forced
ail out

Figure 3-54. Principle of Gerotor Operation



]

Check lor a grounded oil pressure switcl wire or a faulty
swilch I oll indicatar light fails to go out with engine run-
ning.

See ENGINE, LLUBRICATION for additional information,

PTG

NpmawnN =

Cover, oll pump B. Gerolor assy,
Screw, wiwasher (2) scavenge
Screw, Torx (2) 9. Retaining ring
Connector 10. Washer, thrust
Hose fitting 11. O-ring
Gerolor assy, leed 12, Body, oil pump
Gerotor separator 13. Elbow fitting
plate 14. Gear shafi

15. Gaskel

Figure 3-55. O Pump

Removal/Disassembly

NOTE

O pumpg can be remaved with engine in frame and withou}
removing gearcase cover.

1. Drain oil from oil tank.

2 See Figure 3-45, Disconnect and tag the three oll hoses
from the pump as shown,

NOTE
Po not remove faed hose fitting from the pump Loosen (ange
nut connected fo filting and then rémove pressurized feed
hose.

3. BSea Figura 3:55. Carefully remove two screws (2) that
secura pump to crankcase. Pump will drop with screws
removed, Discard mounting gasket (16),

4.  Remove two Torx screws (3}, LIt cover (1) olf body (12),
Femove and discard C-ring (11)

5. Slide both pieces of feed gerolar sel (6), separator plate
(7} and both pieces of scavenge gerotor set (B) alf aear
shalt (14).

G, Aemove and discard retalning ring (9). Hemove thrust
washer (10} and gear shaft (14,

EEINT e

Wear limit
Inner gerotor

Figure 3-56. Gerator Wear Limits

Cleaning, Inspection, and Repair

1. Clean all parts in cleaning solven!. Blow out holes and ol
passages with compressed alr.

2 See Figure 3-56. Inspect both gerotor sets for wear, Mesh
pleces of sach set together as shown. Use a fealar gauge
to datermine clearance

The maximum allowable clearance between gerclors s
0.004 in. (010 mm). Replace gerotors as a set || clearance
exceads this dimension,

3. Measure thickness of feed gerotors with a micromeler. It
they are not the same thickness. replace as a sat,

4. Check gear shaft (14} teeth for stamage or wear. Replaca ||
necessary
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Assembly

1. See Figure 3-55. Install gear shafl (14) through body
(12}, Position thrust washer {10) over end of shaft Install
new retaining ring (2) into groave in shaft.

NOTE

Liberally coal all maving paris willh clean engine ol (o ensirg
gasy assembly and smoolh operation at start-up,

2 Insert inner gerotor ol the scavenge gerolor set (8) over
pear shaft,

3. Place outer gerotor aver inner {0 complete scavenge sef
{8

4. Posilion separator plate {7) into case and line up slots on
parimetar with tabs inside oil pump bady (12)

5. Place feed gerotor =et (&) over gear shaft {14).

B Install & new O-ring (11) into groove in cover (1), Place
cover onto pump body. Install two Torx cover screws (3),
Tighten screws (3] to 125150 in-lbs {(14,1-16.9 Nm)
torque,

|

Place paw mounting gasket (16) in position,

B. Secure pump to crankcase with wo screws (2). Tighten
screws to 125- 150 in-1bs (14.1-16.9 Nm) lorque,

9. See Figure 3-41. Install il pump hoses at pump.

NOTE

Use new hose clamps. If fitings were removed, use
TEFLON" PIPE SEALANT or HYLOMAR" on fitting threads.

OIL FILTER MOUNT
General (Figure 3-57)

Oil is pressure-fed from the oil pump to the oil filler mount {2)
via a hose connection (6). Qil rravels througn the filter maun
into the filter via outer filler holes.

Adequate oil pressure activates the oll pressure signal ligh
switch (5) in the filter mount, which turns off the oil pressurg
indicator lamp.

The check ball (3} in the filter adapier (1) "opens” al 4-B ps|
(28-41 kN/m?) oil pressure. Fillered oil leaves the filtar, low
ing past the check ball.

Disassembly (Figure 3-57)

1. Remove oil filter agapter (1) from oll fer mount {2
Remove check ball (3) and spring (4)

2. Remove cil pressure signal lighl switeh (5)
Cleaning and Inspection (Figure 3-57)

Tharaughly clean all parts in cleaning solvent. Blow oul hales
and passages using comprassed air.,

(LR AT

Ol tilter adapter

Qil tilter mount

(part of right crankcase half)
Check ball

Spring

il pressure signal light swilch
Feed hose

Indicator lamp wire

[

ol oo

Figure 3-57. Oil Filter Mount



Assembly (Figure 3-57)

NOTE

Use TEFLON" PIPE SEALANT or HYLOMAR" on all fittings
mstalled fo ol fitter maunt,

1l

Install oil pressure signal light switch (5). Tighten ta 5-
7 ft-lbs (7-9 Nm) torgque.

Apply LOCTITEY THREADLOCKER 242 (blug) to the
threads on that end of the adapler (1) which is installed
into oll filter maount (2. Do not apply LOCTITE to adapter
threads on ail filter element side.

NOTE

The oil filter adapter has identical epds; eifter end may be
instalied into the all filter mount,

Place spring (4] and check ball (3) into threadsd hole al
center of moum (2). Push adapter (1) against ball 1o
compress spring. Install threaded end (with LOCT|TE)
into threaded hole at center of mount (2). Tighten
agapter to 8-12 ft-lbs (11-16 Nm) tarqua,

Connect pressure switch wire.

Four about 4 1| oz. (120 ml} of elean engine oil into filler.
Apply a light coat of oil to ol filter gasket Install ol filter
onta oil filtar mount/adapter assembly; tighten filter an
additonal 1/2 to 3 turn alter gaskel contacts fliter
mount surface.

Fill gl tank with proper oll. See LUBRICATION,
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VALVE TAPPETS

GENERAL

See Figures 3-8 and 3-58. The tappet assembly consists of
tappel and raller. The tappet and raller. under compression
force from valve spring, follow 1he surface of the revolving
ram. The up-and-down motion produced is transmitted 1o the
valve by the push rod and rocker arm. The lappel contains a
plston (or plunger) and cylinder, it also conlains a check
valve, which allows the unit to Tl with engine oil, thereby
reducing clearance in the valve train,

ol i

Piston

oin oll

Raller

Figure 3-56. Tappet Assembly

When & tappet is functioning proparly, the assembly operatas
with minimal tappet claarance. The unil automatically com-
pansatas lor heat expansion 1o maintain g no-clearance
condition

Il & normal for tappets to click when engine s started aftar
standing for some time. Tappets have & definite leakdown
rate which parmits the oil in the lappels to escapa. This is
necessary to allow units 1o compensate for various expansion
oonditions of pars and siill maintain correct clearance opaEra-
lion. Tappels are functioning properly if they become guiet
afler a lew minutes af engine operation
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REMOVAL (FIGURE 3-9)

1. Clean all din from around crankcase, and blow loose
particles from area with compressed air

2. Remove the upper, middle, and lower rocker covers. Sea
CYLINDER HEAD earlier in this section, Pull the push
rod upward through top of eylinder head.

3. Remova socket screw (11) and washer (13), LIt relainer
plate (2} and seal (8) upward a few inchas on push rod
cover (7). Push upward an push rod cover while pulling
bottomn of cover {7) clear of crankease Remove cover
(7).

4, Remove socket screw (5), washer (14), and plate (4).
Pull O-rings (3) oft ends of pins (2) and discard. Grasp
ends of pins (2) and pull sutward tree of crankcase, A pli-
ars 18 a handy tool to free pins (2) Wilth a thin-bladed
screwdrlver I the retainer groave al the top of the lap-
pet, pry upward an the tappatl wnlil it axtends above 1ha
gearcase and can be pulled oul by hand.

CLEANING AND INSPECTION

1. Clean all parts, except rollertappet assembly, tharoughly
In golvent, Blow dry wilh compressed air

2. Inspecl valve tappets for excessive clearance in guide

Clearance  should be 0.0008-0,0020 in. (0.020-
0.051 mmj,
Accurataly measure tappet bore inner diamater with a
gauge. Service wear limit Is 0.0080 . (0.076 mm),
Excessive tappet guide clearance is corrected by fitling a
new tappet and/or replacing crankoases,

NOTE
lnside and outside micrometers used for measuring lappets

and fappel guidas must be calibrated o ensure accurale
readings.

3, Check tappet roller frea play, Roller clearance on pin
should be within 0,0006-0.0010 In. (0.015.0,0258 mm).
Recommended service practice (s tappe! weplacament.
Service wear limitis 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 angina ail and kept
covarad until assembly.



INSTALLATION (Figure 3-9)

1

Rotate engine so that both tappets (6), from the cylinder
being servicaed, will be installed on the base gircle (low-
est position) of the cam.

Apply a liberal amoun! of engine oil to lappet assembly
{especially roller needles), 1o ensure smooth initlal oper-
atlon,

Insert tappet (6) o bare in crankcase (1). Rotale tappet
sa that flats at upper end of tappet face the front and rear
af the engine. If the tappet is installed Incorrectly, pins (2)
cannol be inserted,

Insert pins (2)'in the holes In crankcase, Place new O-
rings (3) over ands of pins. Install plate (4) using screw

15) with washer (14). Tighten screw (5) to 80-110 in-lbs
19.0-12.4 Nm),

Slide new seal (8), and place retainer (3), aver top of
push rod cover (7). Position new C-ring (10) at top of
push rod cover. Hold cover at an angle and insar} oo
through hole i cylinder head, Push up on cover while
aligning bottom of cover with lappet bore in crankcasa
Lower retainer (3) with seal (8) omo crankcase, aligning
locating pin (15) with hale in ratainer,

Insert screw (11) with washer (13) through hale in
retainer {9), and thread Into tapped hole in crankcasa
Tighten screw (11) ta 15-18 f-lbs (20-24 Nm) torgue.

Install rocker covers. See CYLINDER HEAD earlior ir
this section



GEARCASE COVER AND CAM GEARS

GENERAL REMOVAL/DISASSEMBLY
, (Figure 3-59)
Head the complete gearcase section carefully before you )
begin any service work. 1. Thoroughly clean area around gearcase caver (17} and

_ _ tappets. Blow loose dirt from crankcase with compressed
For the gearcase companents to cperate at their optimum, all air,

components must be propedy Med and matched, Changing T
one component can affect many athers, It is important to 2.  Remove any parts that will interfere with gearcase disas.

know and undaerstand all inspection procedures and how sembly (i.e., exhaust pipe, footresl, alr cleanar, brake
components interact. pedal, etc.).

Remove pusit rods, see CYLINDER HEAD.
Remove lappats, see VALVE TAPPETS

CODSEg 5

i
M

."_II'I.- - -

1. Rear exhaust cam gear 7. Frontintake cam gear bushing 13. Cam gear bushing (4)

2, Pear 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 hall 16. Pinion shatl bushing

5. Pinion gear 11. Nut 17. Gearcase cover

6. Seal 12. Oil pump drive gear

Figure 3-59. Gearcase and Valve Train Components
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5, Check for minimum cam gear end play; sea ASSEMBLY
procedure. Hecord readings.

6, Remove cam position sensor and rotor; see Section 7.

7. Place a pan under gearcase to collect ail. Remaove cover
screws. Carefully remove gearcase cover. Discard old
gasket (9},

NOTE
I cover dogs not come loose on removal of screws, fap ightly
with a rawhide frammer, Never pry cover aff

B, Remove cam gears (1, 2, 3, and 4), Carefully mark each
camponant to ensure correct installation.

: WNOTE
MNut {11} is secured by Loctite-262 on the nut threads.

8. Remove nut (11), Slide pinion gear (5) and oil pump
drive gear (12) ol pinian shaft,

CLEANING, INSPECTION, AND
REPAIR

\  Thoroughly clean pearcase compariment, gQearcase
cover, and pears in solvent to remove oil and carbon
deposits,

2. Blow oul all cover oil passages and bushings with com-
pressed air

3, Clean old gasket material from gearcase and cover lfaces
with cleaning solvent.

Cam and Pinion Gear Identification,
Inspection, and Selection

See Flgure 3-60. Cam lobes are stamped with a number {1,
2. 3, or 4) followed by latter "0 or "W." The number identlfies
the cam location/unction; the Istter “D" or “W" indicatas
model year application:

1D (or W) = rear exhaust
20 (or W) = rear intake
an (or W) = frant intake
40 (or W) = frant exhaust

Use only "W" cams on 1998 XL Sport models. "D* cams are
used on all other models

See Figura 3-61. Measure the gear diameter with a microme-
ler over 0.108 in. (2.74 mm) diameter gauge pins on opposite
sidas of the gear. The pins are of the proper size to il
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
maasurng pinion and cam gear sizes,

Cam and pinion gears are individually selected for each spe-
cific gear cover through sophisticated computer-aided mea-
suring technigles in & controlled environment, Each gear is
assigned an individual color code based on s diameter
imeasurad with gauge pins). When cam and/or pinion gears

alEEED

Figure 3-61. Measuring Gear Size

are raplaced, always use the same color code as found on
gears being replaced lo ensure that the gear opearation
remaing as quiet as possiole. Sea Figure 3-62 tor location of
cam and pinion gear color codes.

NOTE

On flywheal pinion shalt. a paint dot is located on the shaft
perimetar near the centeriing ol the keyway This dol identifies
the pinton shaft innar race size. Do nat use this dot to select
amion 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 determing amount of
wear on gear teeth,

NOTE

Priar fo changing any cam gears, check gear shaft fir within
corresponding bushings. Worr bushings can cause excessive
backlash,

3-47



[Edkal=ta

X = Color code location on gear face

L o e

Rear exhaust cam gear 10 {or 1W)
Rear intake cam gear 2D (or 2W)
Front intake cam gear 3D (or 3W)
Front exhaust cam gear 4D (ar 4W)
Pinian gear

Figure 3-62, Cam and Pinion Gear Color Code Location and Timing Mark Indexing

CAM AND PINION GEAR COLOR CODE AND DIAMETER

(48.362-48,372)

|48 285-41, 296)

|61 102-61.112)

|46.362-48.372)

(A8 28548 296

2 2
GEAR NO. & POSITION 1 3 4 5
INBOARD | OUTBOARD

COLOR CODE Rear Rear Rear Front Front Pinion

(1 paint dot) Exhaust Intake Intake Intake Exhaust

BROWN | B0 E0 4 § 504001 8044 2.4026-2,4030 18010418014 1.8040:1 9044 12756 12761
(AH286.48.296) | (4B.0E2-48.372) | M URGG1.006) | (48.2B548.206) | (48.30248272) | (3R J0BG2.410)

BLUE | 50181 90y f HI0E8-1 803G 2.4031-2 4035 1.0015:1 5019 118005 1 9039 12754 1.3757
(48,208:48 308) | (48.345-48.352) | (61.03961049) | (48.208-4B.308) | (4B.349-4R.350) | (@2 28h 32 400)

RED | BOR0-1 2024 1.9040:1 8034 2 4036-2.4040 1 8080 B4 1.8080 1.9034 {.2750-1.2753
(458.311-48.321) | (48.336-48.345) | (61051 B1.062) | (48.311-48.321) | (4B.306-08.146) | (3238532903

WHITE | 2% -1 9029 1, 9025-1.8029 2.4041-2.4045 | H0O251 B2 18025 1,9020 1 2746-1,2749
(4632348.334) | (4B.029-48.304) | (61 064G1.074) | (48.323-48.334) | (45,323-48.434) | (32 37532 782)

GREEN 180301 9024 1.9020-1.8024 2 A0dE-2 4050 1.8030-1, 904 1.8020.1.9024 107401 BTG
(48.336-48.346) | (4B.311-4B321) | 61.077-61.087) | (4B.206-4B346) | (48 313-48321) | (4236632372

YELLOW 180351 9039 1.9015-1.8019 2.4061-2 4055 0351 B0 1180151 9014 1/2736-1.2741
[43:342-48.359) | (48.29A-4B.308) | (61 0B2.61100) | |48.340-48.350) | (48.008-48.908) | (42 95432368

BLACK 19040 1 5044 1.8010-7 9014 2.4066-2 4060 1.5040-1 9044 1.9010-1.9014 1.2734-1 2737

{32 344-32.353)
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Bushing Inspection and Removal

1. See Figure 3-59. Bushings (7, 8, 13, 14, 15, and 16} are
press fit in gearcase cover (17) and crankcase. Inspect
each bushing against its corresponding cam gear shaft
or pinien gaar shaft,

Correct Service Wear
Genr Shaft Clearance Limit
= 0.0007-0.0022 in. 0,003 in,
0.018-0.05 mm 0.08 mm
0.0023-0.0043 in. 0.005
Pirtlon 0,058-0.109 mm 0.13 mm

2. See Figure 3-83. 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
inslaliing anad reaming crankcase and gearcase cover bush-
lngs may alter the center distances belween mating gears
and may rasult in ar inerease i gear noise. For guiet-runming
gears. the gears should be matched to the center distances.

CAM GEAR BUSHINGS IN RIGHT CRANKCASE HALF

1. See Figure 3-64. Each cam gear bushing (1), o be
installed in right crankcase half (2), must be positionad in
crankecase bore with its oiling slot at exact top of bore (12
0'clock position),

bD0EE: 3

Slot at top

1. Cam gear bushing 2. Right crankease hall

Flgure 3-64. Cam Gear Bushing Installed in Crankcase

2 Using an arbor press, install each bushing in its crank-

case bore so thal bushing shoulder contacts crankcase
boss,

3. After you install a new bushing in right crankcase hall,
ream the bushing to correct size. See BUSHING REAM-
ING.

CAM GEAR BUSHINGS (EXCEPT REAR INTAKE BUSH-
ING) IN GEARCASE COVER

I. See Figure 3-58. Using an arbor press, install each
bushing (7, 8, and 14) In its gearcase cover (17) bore s
that bushing shoulder contacts cover boss, There s no
naed to orent these particular bushings in any specific
position of rotation within gearcase cover bores,

2. AMer you install a new bushing In gearcase cover, line.
ream Ihe bushing to correct size. See BUSHING REAM-
ING

REAR INTAKE CAM GEAR BUSHING IN GEARCASE
COVER

1. Sea Figure 3-59. Rear intake cam gear bushing {15}
must be installed in its gearcase cover (17) bore Using
an arbor press. You will need to orienl the bushing in a
specific posilion of ratation within the cover bore, and will
nead to drill & lubrication hole in the bushing, according
to the tollowing procedures.

2. See Figure 3-65. Position bushing (1) over bore of gear-
case cover (2] with chamfered edge downward and slot
upward. Align slot in busting with slot in gearcase cover
boss, Press bushing into cover bore until bushing is flush
with cover boss.
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Drill 5732 in.
{3.9¥ mm)

Slot

1. Rear intake cam gear bushing
2. Gearcase cover

Figure 3-65. Rear Intake Cam Gear Bushing
Installed in Gearcase Cover

3. Drll & 5/32+n. (3.97 mm) diameler hole through bushing
using existing hole in gearcase cover as a guide,

4. After you install & new bushing In gearcase cover, line-
ream the bushing to the correct size. See BLUSHING
HEAMING.

PINION SHAFT BUSHING IN GEARCASE COVER

1. See Figure 3-59. Using an arbor press, install pinion
shaft bushing (168} In its gearcase cover {17) so thai
bushing is Hiush with cover boss. Thare is no need to orl-
ant this particular bushing in any specilic position of rota-
hon within the gearcase cover bore,

2 Although the ariginal pinian shaft bushing is not "pinned,”
the replacement bushing must ba secured, from possible
rotation within the cover bore, by installation of a dowel
pin, See Figure 3-66. Drill a No. 31 hole, 0.281 in,
(714 mm) deep, at top side of boss (side toward top ol
gearcase cover), cantering the drill bit on the cover bore
circle (hole is drilled hall in bushing ©.0. and halt in cover
bore .0},

3 Drve & new dowel pin no maorg than 0.20 in. (5.1 mm)
balow the bushing face. Carelully peen adges aof hole to
lock 1he pin in place.

i After you install a new bushing In gearcase cover, line-
ream the bushing to the correct size. See BUSHING
REAMING.

Bushing Reaming

NOTE
® Instaliing and reaming crankcase and gearcase cover
bushings may alter the centar gistances between mating
gears and may reswt in an increase in gear noise. For
guigt-running gears, the gears should be matched to the
cenler dislances.
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Figure 3-66, Drilling Dowel Pin Hole

® Bushings in right crankcase half serva as pilats for ream-
ing gearcase cover bushings and must, therelfore, be
raamed o size firsl.

& Allar reaming any bushing, check shalt fit i the bushing,
it may be necaessary fo make a second pass with reamer
la attain propar N,

CAM GEAR BUSHINGS IN RIGHT CRANKCASE HALF

1. Soparate two halves ol crankcase. if not already accom-
plished. Place right crankcage half on flat surface with
gearcase side upward. Bushing lo be reamed must be
orianted as shown in Figure 3-64,

2, See Figure 3-67. Position CAMSHAFT BUSHING
REAMER FILOT (Part No. HD-38871) onlo gearcase
side of crankcase halt; upper right and lower laft indexing
holas in pilot must be placed over dowels in crankcase
half. Insart two bolls (supplied with pilot) through twe
remaining holes in pllot, and into threaded holes of
crankcasa half. Tighten bolts securely.

3. Insert the 11116-n. diameter reamer through pilot hole
and inta bushing while turning reamer clockwise, Con-
tinue turning reamer clockwise through bushing until
smooth shank of reamer passes through hole in pliat

4. Detach reamer from handle. Pull reamer oul opposite
side of crankcase hall.

&  Thoroughly clean right crankcase hall, ramoving all
metal chips/shavings. Blow out all ol 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 ling reamed, using the right crankcase half as a pilol
for the reamer, to establish correct clearance and 1o ensure
perfect alignment. If crankcasea halves are not separated on
your motercycle, use a spare right crankease half to perform
the fallowing fine reaming procedures.



Figure 3-67. Reaming Cam Gear Bushing in Right
Crankcase Hall

Sea Figure 3-58. Bushings (7, 8, and 14) to be reamed
must be installed In gearcase cover (17) as described in
BUSHING INSTALLATION. Aftach pearcase cover to
fight crankcase hall (10}, which has been disassembled
trom left crankcase hall, securing with a minimum ol
Whree maunting scraws,

Inserl a standard 11/16-In. diameter raamer through the
praviously reamed cam gear bushing (13) in right crank-
case half, which s in line with one al the bushings 1o be
reamed in gearcase cover,

Turn reamer clockwise through bushing In cover until
reamear nottoms. Than give reamer one complete clock.
wisa turn to size the bushing. Continue turning reamer
clockwise while extracling reamer from bushing.

Rapeat Staps 2 and 3 for remaimng two cam gear bush-
ings {excepl rear intake bushing) in gearcase cover, if
raguired.

Separate gearcase cover from right crankcase half,
Inspect bushings for propar cam gear shafl fit. Repeat
line reaming aperation if necassary.

Tharoughly clean gearcase cover, removing all mefal chips/
ghavings. Blow oli all oll passages using compressed air,

REAR INTAKE CAM GEAR BUSHING IN GEARCASE
COVER

NOTE

A newly Inslalled rear intake cam gear bushing i the gear-
case cover must be line reamed, using the right crankcase
halt as a pilot far the reamer, to establish correct clearance
and to ensure perfect alignment. If crankcase halves are nol
separated on your molorcycle, use & spare right crankcasa
hall to perform the following line reaming proceduras.

I. See Figure 3-53. Rear intake cam gear bushing (15)
must be installed In gearcase cover (17) as described in
BUSHING INSTALLATION.

2, Identify the previously reamed rear intake cam gear
Bushing (13} In right erankease half (10), which has heen
disassemblad from left crankcase halt Insert the shank
end of REAR INTAKE CAM GEAR BUSHING REAMER
(Part No, HD-84803-67) (hrough gearcase side of this
bushing.

3. With reamer inserted into bushing in right crankease 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 untll reamer bottoms, Then give reamer ane com-
plete clockwise furn 1o size the bushing. Continue turning
reamer clockwise while exiracting reamer from bushing.

5. Beparate gearcase cover from right crankcase halt,
Inspect bushing for propar cam gear shatt fil. Repaat ling
reaming operation it necessary

6, Thoroughly clean gearcase cover, removing all metal chips/
shavings, Blow out all ol passages using comprassed air

PINION SHAFT BUSHING IN GEARCASE COVER

NOTE

A newly installed pinion shaft bushing n the gearcase cover
must be line reamed, wsing both the right crankcase half and
Part No. HD-94812-87 as pllots for the reamer, to establish
correct clearance and to ensure praper alignment. If crank.
case halves are not separated on your moforcycls, use a
spare right crankcase hall to perform the fallowing line ream-
ing proceduras.

1. See Figure 3-59. Pimon shaft bushing (18) must ba
installed in gearcase cover (17) as described in BUSH-
ING INSTALLATION. Aftach gearcase cover o night
crankcase halt {10), which has been disassemblad fram
left crankease half, securing with a minimum at three
maounting screws
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2 See Figure 3-68. Install PINION SHAFT BUSHING
REAMER PILOT (Part Ne. HD-24812-87) into fighl
crankease roller race, Insert PINION SHAFT BUSHING
REAMER {Part No. HO-84812-1} through Ihe pilot,
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Figure 3-69. Pinlon Gear Timing Mark and Keyway

Figure 3-68. Line Reaming Pinion Shaft Bushing

a1

Turn reamer clockwise through bushing in gearcasa
covar until reamer bottoms. Then give reamer one com-
plete clockwise turn o size the bushing. Gontinue turning
reamer clackwise while extracting reamer from bushing,

4, Separale gearcase cover from right crankcase half.
Inspect bushing for proper pinion shaft fit. Repeat line
reaming operation if necessary

b, Remove pilot from right crankcase roller race. Thor:
oughly clean gearcase cover, removing all metal chips/
ghavings. Blow out all oil passages using compressed
air,

ASSEMBLY/INSTALLATION

1. See Figure 3-58. Install oll pump drive gear (12) and pin-
ion gaar (5) to mmen shaft. Mote thal iming mark on pin:
ion gear 1ooth is aligned with keyway in 1.0, of pinion
gear, as shown in Figure 3-69. See Figure 3-70. Tha tim-
Ing mark will allow you to easily position pinion gear (1)
over shafl kay (2) and agains! oil pump drive gear (3) on
pimion shaft (4).

2 Ses Figure 3-59, Clean pinion shaft threads and nut (11)
threads, Apply several drops of LOCTITE® Threadlocker
262 (red) 1o threads of nut.

3. See Figure 3-71_Install CRANKSHAFT LOCKING TOOL
(Part No. HD-41506) over pinion shatt. Install nut to pin-
ion shaft, ightening to 35-45 ft|bs (47-61 Nm) torque.

4. See CAM AND PINION GEAR 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 nght crank.
case half, properly aligning liming marks of cam gears
and pinion gear as shown in Figure 3-52.
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1. Pinion gear 3. Ol pump drive gear
2. Shaft key 4. Pinion shati

Figure 3-70. il Pump Drive Gear and Pinion Gear
Installed on Pinion Shaft

1’._-‘[-':' Mo
L (S

Figure 3-71. Crankshatt Locking Tool

NOTE
Becatise of the larger diameter additional gear (which
mashes with the pinion gear) an the outboard end of the rear
intake (20) cam gear, the rear exhaust (10} and front intake
{30) cam gears musl both be installed before the rear intake
(E0)) cam gear is instalied.



Ses Figure 3-59. Install & new seal (&) and new dry gas
ket (9) on gearcase cover {17,

Install gearcase cover over all gears and onto rignt
crankease halt (10). Secure cover to crankcase half with
11 sockel head screws. Tighten screws evenly fo BO-
110in-lbs {8.0-12.4 Nm) torgue according 1o the lorgue
sequance shown in Figure 3-72.

HODTTadu

Figure 3-72. Gearcase Cover Mounting Screw
Torque Sequence

&

Check cam gear end play for each cam aear as follows:

® Turn engine over Unil lobe of cam gear being
checked is pointing toward its respeclive lappet
guide hole,

® Using a llat blade screwdriver, gently pry the cam
gear loward gearcase cover.

@ Lising a feeler gauge. measure gap between bush-
Ing (in crankcase half) and cam gear shafl hrust
lace (shoulder). This is cam gear end play.

® Compare your cam gear end play measuramenls
with the SPECIFICATIONS al the beginning ot this
section, Make repairs as required If end gap s less
than the minimum specified, or greater than Ihe
maximum spacified (Service Wear Limils)

Install valve tappets and push rods (ses VALVE TAP-
PETS)

Install cam position sensor and rotor. Static time or allgn
scribed marks with sensor screws (see Saclion 7)

Install any components removed 1o gain access lo gear
case (le exhausl system components, lootrest, air
cleaner).
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CRANKCASE

GENERAL

When rod bearings, pinlon shah bearing, or sprocket shafl
bearing are in need of repair, the engine must be removed
from the chassls; see STRIFPING MOTORCYCLE FOR
ENGINE REFAIR in this sectian, It is recommended proce-
dure lo check and make repairs to cylinder heads, cylinders,
gearcase and tranamission at the same time (perform entire
angine overhagl).

AcauTion

Laying engine on primary side will damage clutch cable
end fitting.

ADJUSTMENT/TESTING

Flywheel End Play

See Figure 373, Before complelaly disassembling crank-
vases, check lywhesl and play.

NeEday

1, Alter engine has been removed fram chassis, secursaly
faslen It 1o a stand ar workbanch,

2. Remove gearcase cover, Aftach a dial indicator 1o gear
side crankcase with indicator stem an end of gearshaft.

3. Bprocket shaft bearings must be preloaded o obtain an
accurate flywheel end play reading. A sultable tool can
be made by welding two handles (o an ald sprocke! shaf
nut. Install the nut and sprocket. Tighten nut to 150
165 filbs (203-224 Mm) torgue,

4 Rotate and push on sprocket shaft while reading dial
indicator. Then retate and pull on sprocket shaft while
reading dial indicator. I difterence (end play) in indicator
readings is nol 0.001-0.005 in. (0.025-0.13 mm), baaring
inner spacer (shim) (tem &, Figure 3-75) musi be
replaced. Choose spacer from following table, Use &
thinner spacer for less and play; use a thicker spacer for
more end play.

Flywheel End Play Spacers (Shims)

Figure 3-73. Checking Flywheel End Play
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Thickness
Part Mumber —
Inches mm
9156 0.0975-0,0086 2.476-2.502
8142 0.0995-0.1005 | 25272553
9148 0101501025 | 2,578.2.608
0144 0.1035-0.1045 |  2.629-2 654
9145 T 0.1056- 0.1085 | 26802705
" 9146 | 0.1075-0,1085 2,780-2.756
9147 0.1095- 01106 | 2.781-2807
9148 0.1115- 0.1125 2.832-2 857
9149 01135 - 0,1145 2,884-2,908
DISASSEMBLY

Crankcase Halves

1. Remove cylindar heads:
HEMOWAL in this sectian,

saa CYLINDER HEAD,

2  FHemove cylinders and pistons; see CYLINDER AND
PISTON, REMOVAL in this saction,

AcauTion

After removing cylinders, Install plastic or rubber hose
over cylinder studs. Never lift or move crankcase by
grasping cylinder studs.

3. Aemove oil pump and gearcase componenls, See
ENGINE LUBRICATION SYSTEM, OIL PUMP
REMOVAL and GEARCASE COVER AND CAM
GEARS, REMOWVAL in this section



A E2
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Crankcase
Engine front mounting hardware
Engine rear mounling hardware

Uppet case hex sockel head screw - 2-1/2 in. long (4)
Botlom case hex head bolt - 3/4 in. long (4)
Access door hex socket head screw — 3-3/4 in. long

Figure 3-74, Crankcase Hardware
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4.  Remave clutch and primary drive components; see PRI-
MARY DRIVE / CLUTCH, REMOWVAL in Section &.

5 FRemove 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 engina
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.

AwarRNING

The following step requires using a press, Wear eye pro-
tection and make certain set-up is stable. The force
involved could cause parts lo “fly out” and cause bodily
Injury.

9. See Figure 3-75 Mount the left case hall and flywhes|

assembly on a press table, supporting crankcase on par-
allel bars. Press on end of sprocket shaft with arbor
press until lywheel assembly is free from case hall, Do
not drive flywheel assembly from case half as flywheels
may be knocked out of alignment.

Figure 3-75. Pressing Flywheel from Crankcase



NOTE

See Flgure 3-76.If it is necessary to remave either the pirmon
shaft bearing (11) or sprocket shait bearing (4 and 8), pro-
ceed as follows:

10. Pinien bearing (11} will remain on pinion shaft. Remove
rataining ring (10}, and bearing {11) may be slipped off
pinlan shaft

11, See Figure 3-78. Pull sprocketl shalt beanng with
WEDGE ATTACHMENT FOR CLAW PULLER (Part Mo,
HD-05637-46) and TWO JAW PULLER (Part Mo, HD-
97292-51) using bolts in place of jaws.

12. See Figure 3-77. Use CRANKSHAFT BEARING TOOL
(Part Mo. HD-94547-80) lo remove sprockel shatt outer
laces,

NOTE

See Figure 3-76. Do not remaove rétaining ring (7); the crank-
case can easily ba damaged during the removal process.
Removal of the retaining ring s not necessary for the removal
ar installation of the outer bearing races.

Figure 3-77. Sprocket Shaft Outer Race Removal

(AR [T

P
B

1. Right crankcase half 7. Retalining 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 shatt 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.

Flace flywheel assembly in holding fixiure. Remove
crank pin nut (1), Stnke left flywheel with soft metal mal-
let at about 90 degrees from crank pin hole on wheel
penphery to loosen. Lift left flywheel (2) off crank pin.

Hold down crank pin bearing assembly (4) with a short
langth af pipe ar tubing so connecting rods (2) may be
slipped off beanngs, then remove bearing assembly.
Secure bearings (4) together in set until they are washed
and refitled to crank pin.

Ramove crank pin nut (3), then tap crank pin (8) out of
flywheel and remove key (7).

B10a

Figure 3-7T8. Removing Sprocket Shaft Roller
Bearing
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CLEANING AND INSPECTION

1.

Wash all parts in solvent and blow dry wilh 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, 1t
should be replaced. See REPLACING FLYWHEEL
WASHERS.

Examine connecting rod lower races. If they appear
slightly grooved or shouldered where edge of bearing
rallers ride, they may be lapped out, and an oversize
crank pin and new bearing installed, |f they appear badly
worn, grooved or pitted, new rods should be installed,
preferably as an assembly with new bearings and crank
pin,

Inspect bearing for wear, pitting and heat discoloration,
replace as required,

Inspect crank pin, crank pin roller and connecting rods for
correct free play.

REPLACING FLYWHEEL WASHERS
(FIGURE 3-79)

Raeplace worn lywheel washars (10) as follows:

1.

The washer is a close fit in flywheel recess and is
secured orignally by punching flywheal metal tight
against the washer al sevaral 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 parmil prying with a
pointed toal,

NOTE

Ortit hole only slightly desper than thickness of washer, Avoid
remaoving maora material than necessary.
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) NOTE
.‘1: .?1 ) Same configuration on both flywheels.
1. Crank pin nut (sprocket side) 6. Crank pin
2. Flywheel (sprocket side) 7.  Crank pin key
3. Connecting rods B. Crank pin nut (gear side)
d. Crank pin roller and retaining set 9. Pinion bearing inner race
5. Flywheel (gear side) 10. Flywheel washer (2)
Figure 3-79, Flywheel and Connecling Rod Assembly
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2. Before instaling & new washer, scrape outer edge of
recess, where metal was punched against original
washer, so new washer will seat fully against recess bol-
tom. I washer does nol seat fully, Tarked rod will not have
necessary clearance (side play).

AcauTion
Be sure slepped thrust washers are installed with step
facing crank pin bearing. Incorrect assembly may dam-
age components.

3. Carelully tap new washers ino place and using a punch,
peen metal over edge to relain washer

LAPPING CONNECTING ROD
RACES (Figure 3-80)

Connecting rod lower races that arg likely to clean up within
range of oversize baaring rollers and are otharwise In service-
able condition, should be trued and sized with CONNECTING
ROD LAPPFING ARBOR (Parl Ne. HD-86740-36)

5 Check rod freguently. When rod is lapped true and all
traces ol pit marks or grooves are cleaned up. wash and
Blow rod dry,

]

Rapeat lapping procedure for alher rod race.

7. Bearing races should have a soft velyely appearance
and be free of shiny spots.

FITTING ROD BEARINGS

See Figure 3-81.The new crank pin bearing sel packages ara
color coded with either a red or blue identification. This color
coding is usad by the bearing manuiacturer only, The color
coding DOES NOT indicate size selection far crank pin baar-
ing replacemeant.

dcauTion
Either a red or a blue coded bearing set may be used. DO
NOT 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/fronl rod) retains rollers both
internally and externally. The two narrow bearings
(female/rear rod) only retain the rollers externally, so care
musl 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 lit is controlled by the
connecting rod race inside diamelers and the crank pin
diameter. Two oversize crank pins are avallable,

Figure 3-80. Lapping Connecting Rod Races

1, Clean lap belora using

2. Clamp lap into lathe chuck, caretully load lap with #220
grit grinding compound, mixed with oll. Adjust lathe to
lurn al approximately 150-200 rpm.

3. Carefully slide connecting rod over lap. Adjust lap to a
dragging, but frea, fit in rod race

NOTE
A lopse lap will BELL MOLUITH bearing races, so lap must be
kapt adiusted at all imes

4 Gtart lathe and work rod back and farth, over full lenagth of
lap. Hold rod as near race end as possible.

A0

Figure 3-81. Crankpin Bearing Set



| Bee Figure 3-82. Measure insioe diameter (|0} of lapped
connecting rod races with 2 dial bore gauge that has
0.0001 in. (0.0025 mm) graduations. Messure the 10 al
tour places as shown, Record the tour measuremernits. If
any race |0 exceeds Service Wear Limit of 1.6270 in,
(41.326 mm), replace races or connecting rod set. If race
10 measurements are less than 16270 m. (41.328 mm),
conlinue procedurs as lollows:

[l =l T

b P Bt

Measure 1D of each
race al tour locations

Figure 3-82. Measuring Connecling Rod Race
Inside Diameter

2 Compare the measurements récorded in Step 1 with the
ranges given in the following table. If the fowr measure-
mants taken in vach race differ, use the smallest mea-
suremeants.

NOTE

Front and rear rad race 1D must be within the same tolerance
range givan in the above table The following example will
ilustrate the procedure necessary i the lapped connmecting
rod races on both rods do nor 1all in the same range.

RACE DIAMETER AND CRANK PIN SIZE

CONNECTING ROD RACE CHANK PIN
|0 REQUIRED REQUIRED
1.6245-1.6250 in. Standard
41.282-41.2Y5mm 0.0010in. oversize
1.6255-1.6260 In. Q.025 mm
41,288-41.300 mm 0.0020 in. ovarsize
1.6266-1.6270 In 0.051 mm
41.313-41.326 mm Sarvice weaar limit
Cireater than 1,6270 in, excesded. Replace races
41,326 mm or rods.

3. As an example, assign the following vales o ihe mied:
suremeants taken in Step 1.

Frant connecting rod race diamewer: | B2&5In.
41,288 mm

Rear connacling rod race diameter:  1.62500n.
41.275 mm

For the above exampla measuremants, the RACE DIAMETER
AND CRANK PIN SIZE table specifles that the front conngting
rod would reguire a 0,0010 in. (0.026 mm) oversize crank pin,
while the rear connecting rod could use the standard sized crank
pin. The rear connecting rod rmees must be lapped so they neve
the same 10 (within 0.0002 in, (0,008 mim)) as the Tront rod

#  See Figure 3-B3. Oversize (OS5} crank pins are avallable
in wo oversizes: 0.0010 and 0.0020 in. (0.025 and
0,051 mm) OF crank pins will have a blue or red paint ded
applied to the ends of the pins. A blue dot indicates
00010 mn (0.025 mm) OF, a red dot Indicates 0.0020 in,
(0,087 mm) OF, Standard size crank pms will not be
marked.

5. Before assembling the {lywheal assembly, recheck con-
nechng rode as ollows:

BIGT ks

Blue = 0.0010 in 0.5, (0.025 mm
Red = 0.0020 in O.S. (0.051 mm

Figure 3-83. Oversize Crank Pin ldentification
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Acaution
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 nol exceead
0.0002 in. {0.005 mm).

. Races must be round within
0.00025 in, (0.00684 mm). (Difference
hetwaan largest and smallest 1D mea-
surement in any race must nat exceed
0.00025 in. (0.0064 mm)).

Front and rear

Front and rear

NOTE
Always use new bearings and crank pin after rasizing (lap-
ping) connecting rods fo insure proper running clearance.

AcauTion
Fitting components tighter than recommended may
result In selzing and bearing damage when heat expands
paris,

FITTING SPROCKET BEARINGS

It fiywheel end play is within tolerance, and if tapered roller
bearings and races pass visual check and have no apparent
waar, the same sel may be reinstalled. Make cartain all parts
of bearing are inslalled in exactly the same order in which
they were ramoved. |f any part of bearing assembly is worn,
entire assembly should be raplaced.
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FITTING PINION BEARINGS

See Figure 3-76. A pressed-in bushing in the right crankease
half is the outer race (13}, The inner race (12) is pressed on
the pinion shaft.

See Figure 3-B4, 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 No. CJ950). Apply heat to race to aid removal. Four
glzes of pinion bearings are available.

Pinion bearing selection at the factory, during engine rebuild,
or replacemant of crankcase sel or flywheel assembly is
based on the largest measured outside diameter (OD) af 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 mm)
is established during crankease set or flywheel assembly
replacement and engine rebuild

AEa

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

factary as shown,

See Figure 3-86.
shown.

Outer races are identified at the factory as

NOTE
Tha different sizes of crankease sets and flywheel assembliies
will mot have separate part numbers. That is, a replacement
clankcasa sal may have a class 1, 2 or 3 pinion oufer race.
Aeplacamen Mywheel assemblies will have either a class A
or B inner race,

Ses Flgure 3-87. Pinion bearings are identified as shown.

Bearing Selection

Selact bearings using the Identification information given for
Inner and outer races and baarings. See Pinion Shaft Bearing
Selection table

NOTE

it gither inner or outer race show wear, maasure bolh races fo
confirm correct bearing fif.

COFT RS
Right crank-
case half
| Stamped
class no.
CLASS STAMPED
RACEID NO. | IDENTIFICATION®
1.56846-1.5648 in " i
39.741-38. 746 mm
1.5648-1.5650 in. 2 2
489 746-38751 mm
1.5650-1 5652 in. 3 5
38, 751-33756 mm

(S TR

Paint
dot

RACE OD

1.2498-1.2500 in.
31.745-31.750 mm

1.2496-1.2498 in.
31.740-31.745 mm

IDENTIFICATION®

A White

B8 Graan

* Paint dot an end of spline

Service woar limit: 1.2492 in.

* Stamped number inside crankcase near race

Service wear limit: 1.5672 in.

Figure 3-86. Faclory Outer Race Sizes

Figure 3-85. Factory Inner Race Sizes

B e

R

A=

Roller OD cannot
be measured

to reguired accu-
racy with
micrometer

ROLLER 0D (A)

IDENTIFICATION
(Package color)

Largast

Smallast

Red
Blue
While (Grey)
Graen

Figure 3-87. Bearing Identification




Pinion Shaft Bearing Selection

FACTORY
BTAMAED
NUMEEHA

OLUTER HACE I

BEARING SI7E AS IDENTIFIED BY SOLOR GODING

nyar 1 S6TE @
0807

Sarvioe Wear Limil Excasdad - Faplacs Ouler Rncz nnd Arsiza

1, 670-1 5672 In
34 BUR-39.807 o

Red

V. 56B8-7 5670 n
A9 7aT-a8 B2

Bl

1.568G6- 1 5668 =
3. TRA-55 TIT mm

Frd

Bz

Whlim- Gy

| GREA-1 SR i
(ELTETED TOR mm

Flan

Eikia

WhitnsGirmy

LHrman

1 A2 GG n
TH, TR 20T mm

)

Bl

While-Giay

Gy

1 4G S4EE n
AR 3R TR0 mm

Resd

[ENIT)

Whita-Oray

G

| SEEA: T 860 I
30 7T-38, 778 mm

Faid

Bhin

Wi Gray

(81 T0]

| GERE-¢ SH56
FHTEE-DR.TT mm

Bl

Wihite-Gray

Giesn

1. 56641 BAGD wi
18T -6 TRG mm

Hea

Wil Gmy

Gisen

16621 S6E4 =
8 FEE-El 16T mm

And

Bilue

Wheate-Giray

Eman

1 GAS0-1. 5652 i,
A0, TH1 A9, TEE mm

Blue

Whiin iy

Grran

1.5640-1, 5680 In.
I8, 748-39, 761 mim

Whitm:
Cirmy

1.5640-1, 5048 b,
A, 741-29, 748 mm

White-
Grmy

Ciraan

[rmin

IHNER
HACE Q0 {in)

1 2

1. 2408 In,

124
12500 In.

1.25600-
2RO

1260
1 A0 an

1.0
1,250 In,

1,2506:
12508 in

1 SH00
1 269 in

[
L2B12 N

1,281
1E514 In

1A,
1 BTN,

1 2k
i E598 &y

3 ran

9,748 mim

H.TAE

17850

A il

., od-
2 TEE e

31,786
A1 7T e

T

EARLE

A1 fan

A1 Vi

3,71

1,760 mm | 31,755 e I.’!i T mm

A1 Fab mm | 30, TEC v | 3% THE mm | AT SR8 mm | A0 TER i

FACTORY COLOR CODE Cirmisn Whita

1 Measure |0 of outer race at four places with a dial bore
gavge. Taka maasurement on D where bearing rollers
ridda. Hacord the tour measuremants.

2. If the largest maasurement (s larger than 1.5872 In.
(30.807 mm) or the required lapping to remove wear
marks would enlarge bore beyond 1.5672 in., continue at
Step 8.

A, W the largest measurement is 1.5672 in. (39,807 mm) or
less, cover the cam bearings with masking tape to pre-
vent debtis from entering bearings. Assemble crankcase
halves.

NOTE
The next step requires lapping the ouler race. To keep
sprocket shaft and pinion shaft bearings allgned the lap must
be supported by an adaptor or pilol i the laft crankcase half,

d  See CRANKCASE, LAPPING ENGINE MAIN BEARING

RACES in this section, Race must be lapped until all
wear marks are removed.
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Measure 1D of race at tour places and record the mea-
SUremants.

Check measurements against these specifications:
Largest |.0. measured: 1 5672 in. (39,807 mm) or less

Roundness of 1.D.: within 0.0002 in. (0.005 mm)
Taper: within 0.0002 in, (0.005)

It lapping increased bore ID ta larger than 1.5672 in.
(39,807 mm}. go to Step 8. It roundness or taper do not
meet specitications, continue lapping until specifications
are met. If all specifications are met, continue at Step 10
to remaove and skze inner race.

Press the outer race from the right crankease, Prass new
outer race into crankcase flush with inside edge of cast-in
insert,

Sea Figure 3-88; dimensions are shown for fabrication of
tools used in pressing the outer race into or out of crank-
case.



10

11.

The new outer race must be lapped slghtly o true and
align with left case bearing and to meet the following
specifications; see CRANKCASE, LAPFPING EMGINE
MAIN BEARING RACES in this sectlon.

LD 1.56846 - 1.56520n. (39.741 - 39.756 mm}
Roundness; within 0.0002 (. (0,005 mim)
Taper: within 0.0002 in. (0.005 mm)

Surface finish: 16 AMS

See Figure 3-84, Pull inner race from pinion shall using
PULLER (Part No. HD-97292-61), CENTER CAP {Par
No. HO-95652-43A), and BEARING SEPARATOR
[Snap-on Tools Stock Mo, CJ950). Apply heat 1o race to
aid removal,

See Figure 3-88. Press new inner race on pinion shafi as
shown, The new inner race must be ground by a machin-
ist to OD dimension range given in Pinicn Shaft Bearing
Selection table for the finished lapped 1D of tha outer
race, The finished inner race must meat these specifica-
tons.

See Figure 3-89 lor necassary dimansions for construct
ing @ press-on ool When the tool bottoms against the
flywheel, comect inner race location s aulomatically
eslablished

Roundness: wilhin 0.0002 in.
Taper: within D.O00Z in. (0,005 mm)
Surface finish: 16 RMS

12. The following example illustrales how 1o delermng the

required inner race OO,

EXAMPLE

A If smallest measured 10 of outer race is 1.5651 in
(39.754 mm) lhe Pinion Shaft Bearing Seleclion
lable Indicates an inner race OD range of 1,2496-

1.2504 in. {31740 - 31.760 mm) is raquirsd

(LA R E L

1.145 in.
(29.08 mm)

1135in.
(28.83 mm) M

-

R ——
B MO |

O AR

J
:
=

1. Pinion shaft inner race
2. Flywhee| (gear side)

DA T RS Pinion outer race

installation

T i v
Wil

(Ll D]

Pinion inner race

TR T
r i 1‘» | i installation
o
| i
| L .
-
-
i -
: [ | e o ~,
| rr" T i -~
| A, -
IIIQ& t'.rll o~
| | H-.._..J"'-
| T

Figura 3-88. Inner Hace Location

Figure 3-89. Pinion Shaft Bearing Tools
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NOTE

Have machinist grind oufer race to center or midale of
required OD range, This will prevent grinding ouler race
undersize and gives 4 more easily achieved talerance range.

A, Grind inner race. Measure OD at four places and
chack that specifications in Step 11 are mel.

B. For example purposes, the largest measured 0D of
inner race after grinding is 1.249% in. (31.747 mm) Q0.

C.  See Pinion Shaft Bearing Selection table, With a
1.5651 in. 1D outer race and a 1.2492 in. {31.747 mm)
0D inner race, a blue bearing is required,

NOTE

Always use the smallest ouler race 1D measurament and the
largest OD inner racae measurament when selecting bearings.

LAPPING ENGINE MAIN BEARING
RACES (FIGURE 3-90)

1

w2

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
ba installad in left crankcase,

Obtain CHANKCASE 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, Sleaves, for use with tapered bearing, are
assembled to case wilh bearings and small spacer collar,
Fingar-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 beging to drag. Do not adjust
arbor snug In bushing or bushing will "bell” a condition
whera hola is larger at ands than |t s in the cantar,

Figure 3-80. Lapping Pinion Shaft Main Bearing

4. Withdraw arbor far enough to coat lightly with 220 grit

lapping compound. Do not apply a heavy coal. Reposi-
tlon lap in bushing and turn handle at moderate hand
speed. Work lap back and forth In bushing, as It is
revolved, to avoid graoving and tapering.

5. At frequent intervals, remove lap from crankcase wash

and Inspect bushing. Lapping is completed when entire
bushing surface has a dull, satin fimish 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 altained,
clean and assamble parts as follows:

Carefully clean all flywheel compenents using a non-
petroleum-based solvent, such as LOCTITE CLEANING
SOLVENT or electrical contact cleaner. Tharoughly dry
all components,

See Figura 379, Apply o diops of PERMABONDY
HM-161 to the crank pin threads, and apply no mara than
twid drops 1o the nul bearing faces.

dhcauTion

Do not apply any PERMABOND HM-161 Compound or
Retalning Compound 1o shaft tapers.

3

Assemble crank pin (8) to gear-side llywheeal (5) making
sure that key (7) is in proper position. Tighten crank pin
nut. See ENGINE, SPECIFICATIONS for proper torque.

Fosition gear-side flywhee| assembly in a flywheal fixtura
wilh erank pin pointing up. Wipe crank pin taper claan

See Figure 3-91, Blip bearings, and connecting rods over
crank pin. Assemble angular boss of the female rod adja-
cenl 1o large radius side of the male rod as shown The
side af the male rod with the larger radius |s narrower in
the area whare it fits batween the lorks of the lemale rod,

Verify that oll passages through pinion shalt, gear-side
flywheel. and crank pin ara clear by blowing comprassead
air into oil galley at end of pinlon shatt.

Install sprocket-side flywheel. Lightly lighten nut.

See Figure 3-92. Hold steal straightedge along outer
face of wheel rims at 80" from crank pin as shown. Tap
outer rim of top wheel unfil wheels are concentric.
Tigten nut, recheck with straightedge al requent Inler-
vals,

NOTE

Use soft metal hammer 1o realign wheels.

sINI3EY

Figure 3-92, Squaring Flywheel Faces

no ey

MNole position of boss

Forked or female rod —
assemble to rear cylinder

Note positien
of radius

Male rod = assemble to front cylinder

Large radius

K

MALE ROD

Flgure 3-91. Installing Connecting Rods



10.

11

13.

14,

15,

Tighten crank pin put to 150-185 fi-lbs (203-251 Nm)
torque. See Figure 3-83. Install flywheel assambly in
Harley-Davidson FLYWHEEL TRUING DEVICE (Part No.
HD-36650-80) as shown. Adjust =0 cenlers are snug,
Wheels must turn freely; however, shafts must not be
loose in centers. Il flywheel assembly is aither loose or
squeszed, indicators will not indicate accurately. Adjust
indicators to take reading as near to flywheels as possi-
ble, so pointers read at aboul the middle of the scalas.

Turn flywheels slowly and observe the movemeant of Indi-
catar pointers. Movement toward flywheels indicate high
points of shafts. Find highest poinl of each shaft and
chalk-mark flywheel rims at those points, Hemove 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 tha three
WELYS,

When wheels are both out of true as indicated in A,
tighten C-clamp on nms o wheels opposite crank pin
and lightly tap the rim al the crank pin with lead or cop-
par mallat

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 coppar mallet,

When wheals are out of true as indicated in C, strike the
rim of the wheel a firm blow at about 80" fram crank pin
on high side,

When wheels are out of true in a combination of any of
the conditions shown, correct C first, tapping rim of
offending whael only, and then correct condition A or B.

NOTE
The number of blows required and how hard they shouid be
struck depends on how far shafts are out of true ahd how light
nuits are drawn. Always remove the flywheeis from the stand,
and strike the fywhesel im only at 90° fo the crank pin. Use
only a soft metal mallet. Never sirike wheels a hard blow near
crank pin. This could result in a broken crank pin.

wEa T

-
©

ok

I

| |
| /

Crank pin ¥

Hardwood wedge

Figure 3-94. Correcting Flywhesl Alignment

L EEE

—*°}

6

)

Figure 3-83. Truing Flywheel



18. See Figure 3-33. Readjust centers, revalve wheels and
take reading from indicator. Repeat fruing operation until
Indieated shaft runout dees not exceed 0007 .
(0,025 mm) (sach graduation on indicator is 0,002 0,
(0,05 mmj}.

17 IF it is impossible to true wheels, check for a cracked fly-
wheel, damaged or enlarged tapered hole, of a sprocket
or pinion shaft worn out-af-round al surface where indi-
calor reading is being taken.

18. See Figure 3-85, When wheals are true, check connect-
Ing rod side play with thickness gauge as shown, If it is
greater than lolerance shown in engine SPECIFICA-
TIONS, draw up crank pin nuts Ll within tolerance.
insufficient play beiween rods and flywheel Tace |s
caused by one of the following conditions:

. Flywheels and crank pin assembled with oil on
tapers and nut over-lightened. Disassemble, clean
and reassamble,

B.  New flywheel washers installad and not fully seated.
Disassemble, inspect, replace deepest seating fy-
wheel of crank pin. As last resort, grind down width
of forked rod,

Taper holes enlarged as a result of having been
taken apart several times, Replace deepes! seating
wheel

D, Cracked flywheel at tapered hole Replace Dywhes!,

=

{8, Aftar rod side play is checked and adjusted, check thal
crank pin nul is tightened to speaified torque, again
check wheel trueness on truing devica. Corect any
runnut as above,

Crankcase Halves

Lubricate all parts with Harley-Davidson 20WSD angine oil,
and proceed as follows:

1, See Figure 3-96. The original retaining ring (1) s left In
place fo avold damaging the bearng bore of the laf
crankcase hall. Verify that gap in relaining ring (1) is
aligned with ol supply hola (2) in left crankcase hall
bearing bore

NOTE

See Figure 3-97. Use SPROGKET SHAFT BEARING
OUTER RACE INSTALLATION TOOL (1, 2) (Part No. HD-
39458) to install left and rght ouler races (4, 5) of sprocket
shall tapered roller bearings into left crankcase hall ().
Afways lnstall laft outer race (4) prior to installing right auter
race (5) because the installer base (1) Is usable only when
you folfow this sequance of race instaliation

2. Inserl "SPORTSTER" end of installer base (1) into
inboard side of lelt crankcase halt (6) bearing bore unhl
base contacts installed retaining nng (3).

3. Position left outer race (4) over bearing bore on outboard
side of lett crankcase half (8).

4 Insertt shatt of installer plug (2) through left outer race (4)
and into installer base (1). Press race |nto bore untll
firmly seated against retaining ring (3).

§ mify

1. Retaining ring
2. Ol supply hole
3. Ol supply channel

Figure 3-96, Retaining Ring

Bl AN

;ﬂw

1. Installer base 4.  Lefi outer race
2. Installer plug 5. Right outer race
d4. Retaining ring B. Left crankcase half

{do not remove)

Figure 3-97. installing Sprockel Shaft Bear Ouler Races

5. Inserl “SPORTSTER" end of inslaller base {1) inlo cul-
board sida of left crankcase hall (8) beanng bore Ll
base contacts outboard surtace of installed lefl Guver
race i4).
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6. Pasition 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
i5) and inta 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-42579) o instalt
sprocket shaft tapered rofler bearings and seal.

8 Install inner bearing ().

a. Place new bearing, small end upward, over end of
sprocket shaft,

1. Pilot 4. Mice bearing
b. Thread pilot (1) onte sprocket shaft until pilot bot- 2. Handle 5. Slesve
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 g g

shall 1o ensure smooth operation,
BYEA

d. Slide sleeve (5) over pilol (1) until sleeve contacts
inner bearing race. Install Mice bearing (4), washer
(3) and handle (2) an top of sleave,

e, Rolate handle clockwise until bearing (6) contacts
flywhael shoulder, Remaove tool from sprocket shaft

9. See Figure 3-76. Install spacer (6) and outer bearing (9).

d. See Figure 3-89, Carefully place crankcase half over
sprocket shaft so that it rests flat on inner bearing.

b. Slide new inner spacar over sprocket shaft until It

contacts inner badring race. Figure 3-99. Installing Flywheel Spacer

and Outer Bearing
¢, Place new ouler bearing, small end downward, over
sprocket shaft,

d. Assemble SPROCKET SHAFT BEARIMG/SEAL
INSTALLATION TOOL (Part No. HD-42578) onto
sprocket shaft. Follow procedure in Step 8.

e.  Rolate handle clockwise until bearing firmly contacts
inner spacer. Inner and outer bearings must be tight
against inner spacer for correct bearing dlearance,
Remove tool fram sprocket shaft,

t.  Spin crankcase half to verify that flywhael assembly
is free.



10. See Figure 3-100. Install new spacer in seal 10, With the
open (lipped) side facing outward, center seal/'spacer
assembly over bearing bare.

AcauTion
Do not remaove 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 thatl the
sleave (smaller OD) seats between seal wall and
garter spring.

b, Assemble SPROCKET SHAFT BEARING/SEAL
INSTALLATION TOOL (1) (Part No. HD-42573) and
SPROCKET SHAFT SEAL/SPACER INSTALLER
(Part Mo, HD-42774) anto sprocket shalt. Follow pro-
cedure in Step 8.

. Rotate handle clockwisa 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 shaflt bearing with engine oll.
b, Slip bearing on pinion shaft,
¢ Install new retaining ring In groove of pinion shaft
bearing inner race
13, Assemble crankcase halves together,
a.  Apply a thin coat of DOW CORNING SILASTIC or 3-
I 800 sealant to crankcase joint taces,
b. Slide pinlon shaft through outer race in right crank-
case.
& Altach crankcase halves using hardware shown in
Figure 3-71,
d. Tighten 1/4-n. fasteners to 70-110 in-lbs (7 8-
12.4 Nm)
8. Tighten 5M16-in. fasteners to 15-18 fi-lbs (20.3-
24.4 Nm)
14. See Figure 3-103. Install cylinder studs.
a. Pack clean towels into crankcase opening.
b, Place a stesl ball into a head screw (1)

c. The cylinder studs (2) have a shoulder (3) at the
lowar end. Place tha end of the stud without the
shoulder into the head screw.

d, Install the stud in the crankcase with the shouldar
and down. Use an air gun (4) to drive the stud until
the shoulder reaches the crankcase.

& Remove air gun. Use a torgue wrench to tighten
stud to 10 H-lbs (13.6 Nm).

15. Install pistons and cylinders. See CYLINDER AND P|S-

TOM, INSTALLATION In this Section.

16. Install oil pump. See ENGINE LUBRICATION SYSTEM,
OIL PUMP, INSTALLATION in this section,

17, Install cam gears, gearcase cover, lappet guides and
tappets. See GEARCASE COVER AND CAM GEARS,
INSTALLATION.

18. Install cylinder heads. See CYLINDER HEAD, INSTAL-
LATIOM in this Section.

Flgure 3-100. Install Spacer in Seal

B160

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. £163
20. Install transmission. See TRANSMISSION INSTALLA-
TION AND SHIFTER PAWL ADJUSTMENT in Section &,
21. Install all primary drive components. This includes
engine sprockel, primary chain, complete clutch assem-
bly, engine sprockel nut and mainshaft nut. See PRI-
MARY DRIVE/CLUTCH, INSTALLATION in Section 6.
22, Install primary cover. See PRIMARY COVER under PRI-
MARY DRIVE/CLUTCH, INSTALLATION in Section 6.

NOTE
Be sure fo refill iransmission to proper level with fresh lubri-
cant. See TRANSMISSION, LUBRICATION in Section 6.

23. See INSTALLING THE ENGINE and perfarm the applica-
ble steps,

1. Head screw with ball inside
2. Cylinder stud

3. Shoulder on cylinder stud
4. Alr gun

Figure 3-103. Cylinder Studs

3-72
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SPECIFICATIONS

XLH 863 XLH 1200 /1200 Sport i
49 Calif. HDI, Swiss 49 State Calit. HODI, Swiss
State
Carburetor Jet Sizes
Main jet 160 170 190 170/195 185/195 180195
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 (L.S.)
12,5 liters
Reserve 0 50 gallon (U.5.)
1.9 liters
Torque Values
Intake manifold flange bolts 610 fi-lbs
B-14 Nm
Alr cleaner backplate to cylinder bolts 10-20 fi-lbs
14-27 Nm
Air cleaner backplate 1o carburelor bolls 3-5 ft-lbs
4-7 Nm
Fuel tank mounting bolis B-16 fi-lbs
11-22 Nm
Air cleaner cover screws 3-5 fi-lbs
47 Nm

41



CARBURETOR

GENERAL (Figure 4-1)

The carburetor 15 & constant-velocity. gravity-fed type with a
float-operated inlet valve, a variable venturi, & ihrottle stop
screw (for idle speed adjustment) and a luel enrichment
system (for starling).

Vacuum piston chamber
Floal chamber

Accelerator pump

Idie speed adjusting screw

swea

Figure 4-1, Carburetor

Idle and transtar parts provide a balancead huel mixture during
the transition period from stop to mid-range. A vacuum pistan
controls venturi opening.

The carburetor is specifically designed 1o control exhaust
emissions. Al jets are fixed. The idle mixture has been pre-
set at the factory, The idle mixture screw is recessed in tha
carburelor casting. The opening is sealed with a plug
because it is Intended that the idle mixture be non-adjustable,

NOTE

Adjusting mixiure setfing by procedures othar (han specifisd
in this section may be n viplatornn of Federal or Siate
regulations.

This system partially compensates for changes in the mixture
that are normally caused by changes in allijude. Because
atmaspheric pressures drop &g alllude increases, the
prassure difference in the upper and lower chambers is
raduced; this results in less fuel being deliverad to the engine,
thereby maintaining the correct airfuel ratio for batter anging
performance and reduced exhaust emissions,

All models excepl the 12005 have a drain for emplylng (he
lloat chamber during seasonal or extended periods of
slorage.

NOTE

The XL1200S Sport model does NOT have a drain for
emplying the float chamber.

The carburetor is equipped with an accelsratar pump, The
accelerator pump system uses Sudden throttle openings
(rapid acceleralions) fo quickly Inject raw fuel into the
carburator ventur; this provides extra fuel for smooth
acceleration.



TROUBLESHOOTING

10, Warn ar damaged needle or neadle |at.
1. Vacuum piston assembly malfunction
12 Flugged air jels or passages

13. Excessive acceleralor pump outpul.

OVERFLOW
Check for: Remedy: 1
1. Restricted fual tank vant system, 1. Correct restricted hose. Heplace vapor valve,
2, Loose lioal bowl screws 2 Tighten screws,
4. Damagad float bowl O-ring, 3. Heplace O-ring,
4. [Damaged or leaking floal assembly. 4. Heplace float aszemily.
5. Particle contamination in fugl inlet litting cawvity, 5. Clean and clear cavity and fuel supply tract,
6. Waorn ar dirty inlet valve or seat, 6. Clean or replace valve and clean seat,
7. Improper fuel tevel in float bow! 7 Adjust float 1ab for corract fuel level,
POOR IDLING
Check lar: Remedy:
1. ldle speed Improperly adjusted. 1. Adjust aperating idle speed
2. Inlet system air leak (lastar idling). 2. Correct as (equlrad.
3. Loose low speed jat, 3. Tighten jet.
4. Contaminated or plugged low speed system. 4. Clean centaminants and clear passages.
5 Ennchener valve not seatad or leaking, 5. Adjust, clean or replace.
6. Leaking accelerator pump. 6. Repair.
POOR FUEL ECONOMY
Check tor: Remedy:
1. Excessive use of enrichener system 1. Lmil system use
2, Enrichener valva nol seated or leaking, 2. Adjust, clean or replace,
A, Dirty air cleaner elameant, 3. Clean or replace as required.
4. Restrictad luel tank vent system. 4, Colrect restricted hose. Replace vapor valve
5. High speed lding style 5. Modify riding habits
6. |dle speed improperly adjusted, 6. Adjust operating idle speesd,
7. Loose |ets, 7. Tighten jets,
B, Fusl level wo high. B, Adjus! lloat leval,
8. Plugged or rastricted bowl vent, 8, Clean and clear passages.

10. Replace needla or neadle jot.

11, See Vacuum Fislon Troubleshooting

12. Clean and clear passages,

13. Check and clean accelerator pump bypass orifice.

10, Fuel level (lloal chamber) oo law.
11, Aceslerator pump leaking ar no altput,

POOR ACCELERATION
Check for: Remedy:
1. Throttie cables misaligned. 1. Adjust throttle cables.
2. Inlet systam alr ieak. 2 Correct as required,
4. Restricted fual rank vant system. 3. Correct rastricled hose. Replace vapor valve,
4. Restricted fuel supply passages. d.  Correct and clear rastriction,
5  Plugged bowl vent of overflow, 5. Clean and clear passages,
6. Enrichener valve not seated or leaking B. Adjust, clean or replace.
7. Worn or damaged neadie or needle jel. 7. Replace assembly,
8. Vacuum piston maltunction, 8. See Vacuum Piston Traubleshooting,
8 Plugged |els or passages. 9, Clean and clear as reguirad.

10, Adjust float level,
11. Repair as necessary.




TROUBLESHOOTING (CONT)

HARD STARTING

Check far:

1

Enrichenaer system plugged, nat 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 Troublashoating,
&, Plugged slow jet or passages. 5. Clean and clear |et or passages.
POOR PERFORMANCE ON ROAD
Check for: Remedy:
1. |dle speed improperly adjusted. 1. Adjust operating Idle speed.
2. Inlet system air leak, 2. Correcl as reguired.
3. Restricted fusl tank vent system 3. Correcl restricted hoss. Replace vapor valve.
4, [Dirty or damaged air cleaner element, 4. Clean or replace,
5. Enrichener valve not seated or |saking. 5. Adjust, clean or replace.
6. Reslricted fusl supply tract, 6. Correct and clear resiriction,
7. Plugged bowl vent or overflow. 7. Clean and clear passages,
B  Loocse or plugged fuel and air |ets or passages, 8. Clean, clear and correcl as required,
B Worn or damaged needie or needls jai. B, F&epﬁaca assembly.
10, Vacuum piston assembly malfunction. 10, See Vacuum Plston Troublashooting
11. Accaelerator pump inoperative. 11. Repair as required.
POOR HIGH-SPEED PERFORMANCE
Check lor: Remedy:
1. Inlet system air leak, 1. Clean or raplace
2. Ennchener valve not seated or leaking. 2. Adjust, clean or replace.
3. Restricted fuel tank vant system. 2. Coirect rastricted hose. Replace vapor valve
4. Restricted fuel supply tract, 4. Carrect and clean rastriction
5 Dirty or damagad air cleanar alemant, 5. Clean or replace.
G, Plugged bowl, vent ar averflow, 6 Clean and clear passapes.
7. Worn or damaged needle or needle jat. 7. Replace assembly.
8. Vacuum piston assembly mafunction 8. See Vacuum Piston Troubleshoaoling.
8,  Loose or plugged man jets or passages. 2. Tightan, clean, clear as required,
10, Improper fual lavel 10 Adjust float level,

"

Acceleralor pump incperalive.

. Repair as reqguirad,




VACUUM PISTON ASSEMBLY TROUBLESHOOTING

PISTON DOES NOT RISE PROPERLY
Chack lor: Remedy:
V. Piston atmosphare vent blocked, 1. Clear vent,
2. Diaphragm cap loose, damaged or leaking. 2. Tighten or replaca cap.
3, Spring binding. 3, Correct or replace spring.
4 Diaphragm pinched al lip groove. 4. Reposition diaphragm lip,
5. Torn diaphragm. 5. Heplace piston diaphragm assembly,
&, Piston binding 6. Clean piston slides and body or replace piston.
7. Pislon vacuum passage plugged. 7. Clean and clear passage,
PISTON DOES NOT CLOSE PROPERLY
Check for: Remedy:
1. Spring damaged. 1. HReplace spring.
2. Pistan binding, 2, Clean piston slides and body or replace piston
3. Piston diaphragm ring dirty or damagad. 3. Clean or replace pistan.
OPERATION noane
Enrichener

The enrichaner knoby, next lo the ignition ewilch, cantrols the
opening and cloaing of the anrichenar valve at the carburetor.

COOL ENGINE

BE SURE THROTTLE IS CLOSED, Pull enrichener knob fully
oul. Turn the ignitlon switch an and prass starter switch to
oparate the alectric starter,

dcaution

You must pay close attentlon to a C. V. carburetor
equipped vehicle's warm-up time. Both exXcessive use
and insutficient 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 vehcle should be allowed to warm up for only 15-30
seconds belfore being driven. Initial warm-up periods longer
than 30 seconds are nol recommended. For temperatures
wiall below 50°F (10°C), you may need to wist the throtile
once of twice iImmediately before attempling engine start-up.
This will add extra fuel from the carburetlor acceleralor pump
o assist (he start-up,

1. If the outside temperature is less than 50" F (10°C), ride
tor live minutes or three miles (5 km) with enrichener
knob fully our,

2. Push the enrichenar knob In to approximately 1/2 way.
Hide another two minLtes or two miles (3 km),
4, Bee Figure 4-2, Then push enrichenar knob fully in. It

angine will not Idle at specified rpm, pull out enrichener
knob anough to allow correct idle speed. Ride another
two minutes of two miles (3 km), then push enrichener
linob fully 1n.

Figure 4-2. Enrichenar Knob Fully In
OUTSIDE TEMPERATURE GREATER THAN 50° F (10°C)

The vehicle should be allowed @ warm wp for only 15-30
seconds before being driven Initial warm-up perlods langer
than 30 secands are not recommended,

1. If the outside temperatura is greater than 50°F (10°0),
ride for three minutes or wa miles (3 km) with enrichanar

knob fully oul,

2. Push the enrchaner knab in to approximately 1/2 way,
Ride another two minutes or twae miles (3 km),

3. Then push enrichener knob fully in: IF enging will not idie
at specified rpm, pull oul enrchener knob enough 1o
allow correct idle spead.  Ride another twa minutes or
twe miles (3 k) than push enrichener knob ully (n

WARM OR HOT ENGINE

Open throttle 1/8-1/4 of full travel. Turn angnltion switch and
cperate eleclric starter. See Figure 42 DO NOT USE
ENRICHEMER, unless engine will not idie at specified rpm. (f
engine will not idle at specified rpm, pull out ennchener knob
encugh to allow correct idle speed. Ride two minutes or two
milas {3 km); then push enrichenar koot Wl in,



Fuel Supply System

Fuel from the fuel tank passes through the carburetor inlet
valve inta the carburetor floal chamber. The riging fuel level in
the float chamber lifts the foat, which in turn litts the attached
inlet valve claser to the valve seat. When the fuel reaches tha
level predetermined by the tfloat 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 floal and inlel 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.

b2 Gxds

[] am
B rueL

] AIR/FUEL

—— Float bowl
vent

Fuel inlet
(from side)

Inlet valve

b
Drain hose

FUEL SUPPLY




Starter System

The starting circuit consists of a cable-acluated enrichener
valve and converging fuel and air passages in tha carburetar
biody.

The enrichener airfuel passage opens to the carburetor
venturl, where low pressure sxists when the enging s
running, Fuel in the carburetor floal bow! and air in the
enrichianar air inlet are vented 1o atmosphere and are at
atmospheric prassure (greater pressure than in the
carburetor venturi)

When the ennchener knob s pulled outward, the enrichener
valve opens the airfuel passage to the low pressure
carburetor veniuri. Fuel in the floal bowl, al almospheric
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 ennchenar 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 ot fugl
delivered 10 the combustion chambars,

bR Tads

[] R

B Fued
AIR/FUEL

Enrichenar
Enrichener valve
air inlet _
Alr/tuel
passage
Enrichener
valve cable
Enrichanar

fet

STARTER SYSTEM
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Idle- and Low-Speed Circuit

At idle (with the throtile plate closed and the main air stream
obstructed), engine idle speed is maintained by fusl matered
through the slow jel. Air from the slow air jet mixes with the
fuel and is deliverad to the idle port at the low pressure side
of the throttle plate,

At low speed (with the throftle plate slightly open), the
transter ports are exposed 1o the low pressure side of the
throttle plate, and additional fuel is directed to the barral of
the carburetor.

During the transition period from idle speed to mid-range, the
idle and transfer ports also supply some fugl to the carburetor
barrel; this allows far a smoother transition,

The venturi cpening iz reduced by the low position of the
vacuum piston. This enables initial air stream velocilies to ba
higher than normally attainable with fixed-venturi carburetors.
The higher air stream velocities provide improved atomization
of fuel necessary for good acceleration and driveability.

BOAZEdx

Throttle plate

Transter porls

Idle port

ldle mixture Vi

Ll Slow jet

IDLE AND LOW SPEED CIRCUIT

Spring

" Diaphragm

Vacuum plston

Vacuum porl

Slow air jet

I:' AlR
. FUEL

. AIR/FUEL
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Mid Range Slide Position and Fuel
Discharge

As the throttle plate iz opened, air flow increases through the
carburetor; this causes air pressure fo decrease in the
carourator veniuri (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 plston),

The chamber beneath the diaphragm s vented to higher
atmosphenc 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 o the prassure ditference between the
chambers,

The tapered needla 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 Ihe
carburetor venturi. This causes fual in the float bowl (al
atmospheric pressure) to flow through the main et and Into
the main bleed fube. Air fram the main air jet {at atmospheric
prassure) flows through the main bleed lube openings and
mixes with the incoming fuel, The airfuel mixture is then
delivered through the needle |@ into the main air stream of
the venturi,

BDAEERT 5
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plate
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MID-RANGE SLIDE POSITION AND FUEL DISCHARGE
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High-Speed Circuit Slide Position and Fuel
Discharge

As the throttle plate is opened, the pressure difference
betwean the chambers above and below the diaphragm
increases and the vacuum piston moves further upward.

The venturi opening increases and the needle is litted further
out of the needle jel. The quantity of fuel and the volume of
air are simultansously increased and metered o the
proportions of engine demand by the variable venuri and
needle i, With the vacuum piston fully upward, the venturi
opening is fully anlarged and the needle jet opening exposura
to the air stream is at its maximum. Alr and fusl supplies are
now available in quantities sufficient to meet maximum
engine demand.

Main bleed tube

[l ST
. Diaphragm
Spring
Vacuum piston
Vacuum
port
I
Throttle )
plate
Neadle jet

HIGH SPEED SLIDE POSITION AND FUEL DISCHARGE

Main air jet

D AR
. FUEL

m AIRFUEL

Main jet
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Accelerator Pump System

The accelerator pump system uses sudden hrotile openings
irapld accaleralion) to quickly inject fual into the carburetar
wanturi; the extra fuel provides for smooth acceleration. This
luel also assists engine operation during cold engine warm-
up when the ennchener is wined off prematuraly,

Rapid throtie action, during the first third of throtte travel,
causes the accelerator pump rod to depress the accelerator

pump diaphragm. This forces tuel in the pump 1o flow through
a fuel passage (which has a “one-way” check valve), through
the pump nozzle, and then into the venturl. When the throlile
closes, the pump rod lifis up and away from the pump
diaphragm; a spring below Ihe daphragm pushes the
diaphragm upward, thereby causing the lower pump cayvity 1o
refill with fuel from the float bowl The check valve orevents
backflow of fuel irom the pump nozziefuel passage during
this refilling phase.

Pl 2 Wby

Diaphragm

-

Throttle
shaft
Venturl -
Throttle
rod
Pump &
nozzle
. Spring
/
Coeilt ’ V e " Pump
V:*Ea l‘ l’"'jf-— \ ind

ACCELERATOR PUMP SYSTEM
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ADJUSTMENT
Slow Idle

NOTE

Make certain ennchener knob i pushad in all the way belore
adjusting engine ldie. The CV carburetor enrichener circuif
will cause enging (dle speed o Increase to approximately
2000 rpm with enrichener knob pulfed out fully and enging
rinning at normal oparafing temperature With enrichener
knob pulled ouwt partially, and engine running at normal
operating temperalure, engine idle speed wil also Increase
above normal jdle speed. Tha ncrease in idle speed s
intended to alert the rider that engine (s warmed up and thal
enrichener knob should be pushed in &l the way, Confinued
usa of enrichener, after engineg (s al normal operating
termperature, may cause lovled spark plugs.

See Figure 4-1 With engine at narmal operating temperatura
and enrichenar pushed In all the way (enrichensr valve
closed), adjust idle speed adjusting screw (4) 30 engine |dles
al 950-1050 rpm.

NOTE

Use a les! lachometsr, connecled o negalive ignition coil
ferminal, to measure angine rpm on XLH 883 models,

Enrichener Control (Figure 4-3)

Check fuel enrichener operation, Fuel enrichener knob (2
should open (and remain open) and close without binding,
Plastic nut (1), next to the anrichaner knob, controls the
sliding resistance of the emichener control cable within the
cable conduil. If adjustmant is needed, perform the lollowing:

iy
/? /1 /3 4 /5
1T I,
1. Plastic nut 3. Lockwasher
2. Fuel enrichener 4, Flat
knoh 6. Hex nut

Figure 4-3. Fuel Enrichener Control

#-12

1. Loosan nex nul (5) af backside of mounting bracket
2. Move cable assembly free of slot In mounting bracket.

3. Hold cable assembly at flate (4) with a wranch Turp
plastic nut (1) by hand counterclockwise (reducig
sliding resistance) until knob slides inward unaided,

4. Turn plastic nut clockwise (increasing sliding resistance)
untll knob remains fully open withou! holding, and closes
with relative sase.

5. Position cable assembly into slot in mounting bracket.
Tighten hex nut ai backside of bracket.

NOTE

Do not lubricale the cable or inside of condult; the cabla must
have sliding resistance o work properly.

Float Level (Figure 4-4)

1. Place carburetor on a filat, clean surface on engine
manifald side. This is the “base” T carburator
counterclockwise 15" o 20° fram base until loat comes
10 rast.

NOTE

It carburetor (s tifed less than 15' or more than 20° pour
measurements will be inaccurate,

2. Use avernier or dlal caliper depth gauge to measure from
the cartuiretor flange face to the pedmeter of the lloal, Be
careful not to push on floal while measuring. The
measurement must be 0.413-0.453 in. (10.48-11.51 mm)
Il measurement 15 nat within given dimension, remove
lloat and carelully bend {ab in order to repasition float at
proper leveal,

3. Install float. and recheck setling

4, Install floal bowl. Install carburetor as described in
CARBURETOR, INSTALLATION,
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Figure 4-4. Carburelor Floal Adjustment
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OPERATION CHECK - VACUUM
PISTON (Figure 4-5)

Opening Malfunction

AWARNING

While observing plston slide movement, be sure to
maintain a safe distance from the carburetor and o wear
suitable eye protection. An unexpected engine backfire
could cause burms or eye injury.

|, With air cleaner cover off and engine minning, twst
thratile control partially open and closed several times
while observing whather or not vacuum piston (4) has
upward moyvement, If piston doas not rise, see VACLILM
PISTON

2. Wih enging not runmng, IR vacuum pistan (4] with
finger. Feal whether msten lifts hully and smoothly or
whather there is a binding condition

Closing Malfunction

1. With angine not running, lift vacuum piston (4 to full
open position, then release. Observe whither piston
slides downward smoothly and fully to stop

2. Observe posltion ol piston slide at ite lowest downward
point. Lower eoge of slide zhould rest at haorizontal
groove at lower end of slide track, See VACULUM
FISTON TROUBLESHOOTING if problems ars noteo

REMOVAL

AWARNING

Gasoline can be extremely flammable and highly
explosive. Do nol smoke or allow open flame or sparks
when refueling or servicing the fuel system. Inadequate
sately precautions may result in personal injury and/or
property damage.

1. Turn the tuel supply valve 1o OFF

2. Remove the ar cleaner and backplate. See AIR
CLEANER, REMOVAL in this section,

AAWARNING

A small amount of gasoline may drain trom the fual hose
when disconnected lrom 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. Inadequale safety precautions may
resull in personal injury and/or property damage.

3 See Fgure 4-6. Disconnect lual hosa (1) and throttle
cables (2) lram carburetar,

4. See Figure 4.5, Disconnect fuel overfiow/drain hose (31}
from fuel overilow fitting (except XL-Sport). Disconpect
vacuum hose (58) from V.O.E.S. Tiling (7). Disconnect
enrichener valve assembly (19, 20, 21, 22, and 23),

On Califarnia models only, disconnect canister purge
hose from fitting on carburetor body, See EVAPORATIVE

4-14 |

EMISSIONS CONTROL — CALIFORMIA MODELS in
this sectian.

5. Remove the fuel lank. Ses FUEL TANK, REMOVAL in
this section,

6. See Figura 4-7, Pull carburelar [reg of intake manitold
(5) If removing inlake manifold, remove four manifold
mounting screws (4). Remove ntake manifold, seal ning
(6. mounting Nlanges {1 and 2} and two intake maniiold
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. Lt oul vacuum piston (4) with needle (6) and spring seat
(5). Remove Ioose parts from vacuum piston

Carburetor Body

1. Remove four screws and washers (18), Femove float
bowl assambly (38)

2, Remove pin (14), float (16} and fuel Inlel valve (13)

3, Back out main @t {11} and neadle @t holder (10), Nesdie
j&l {9 is free o be removed from botiom end ol passage.

4. Insert thin-bladed screwdriver into slow jel passage lo
remove slow el {12),

Accelerator Pump

| Hemove three screws (48] lockwashers  [4B),
acceleralor pump housing (42), epring (43) and
diaphragm |44, Remove C-ning (45) fram housing

CLEANING, INSPECTION AND
REPAIR (Figure 4-5)

Vacuum Piston Components

1. Hold vacuum piston up to sireng light. Examina
diaphragm at top of vacuum pislon (4) tor evidence of
pinching, holes or tears. Replace it damaged

2, Examine vacuum passage through botterm of piston (4)
Clean passage if restricted.

4. Examine spring (3) for strelching, erimping, distortion or
damage. Aeplace il necessary.

4, Examine shde on sides ot piston (4) to be sure surface |5
smooth and clean Clean of bufl out any rough surfaces,

5. Examine needle for evidence of bending or damage.
Needle should be straight; surface of taper should be
smooth and evan
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"The XL-1200 Sport does
NOT have a Drain sorew
{471 ar Fual ovarflow'drain
hose (3 1) 49

Top cover

Screw and washers (3)
Spring

Vacuum pistan

Spring seat

Jet neadle

Fitting (\.0.E.S.)

Fuel Inlet fitting
Needle jet

. Needle jet holder
. Main et

. Slow jet

. Fuel inlet valve

. Pin

. Pump linkage
. Float

Carburetor body
Screw wl lockwasher (1)

. Cable guide
. Starter cap
. Cable sealing cap

Enrichener valve

- Spring

. Throttle cable bracketl
. Scraw

. Screw and lockwasher
. Idle speed adj, screw
. Spring

. Washer (2)

. Overflow pipe

. "Fuel overtlow/drain hose
. Clip

. Washer

. Cotter pin (2)

. Washer (3)

. Washer

. Lever

. Float bowl

. E-clip

. Acceleralor pump nozzle
. Spring
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. Pump housing
. Spring

. Diaphragm

. O-ring

. O-ring

Drain screw

. Lockwasher (3)
. Sorew (3)

. Boot

. Accelerator pump rod
. Collar

. 0-Ring

. Clamp (2)

. Hosa

. Insulator

. Washer

. Vacuum hose

Figure 4-5. Constant-Velocity (CV) Carburetor
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1. Fuel Hose 2. Throttle cables (2)

Figure 4-6. Carburetor Hoses and Cable Connections

Rear mounting flange
Front mounting flange
Intake manifold seal (2)
Screw (4)

Intake manifald

Seal ring

= 0 O S

Figure 4-7. Intake Manifold

Carburetor Body Components

1

5]

Check floal bowl O-ring (53) for any distortion or

damage. Replace If sealing surfaces are damaged.

Examine fuel inlet valve (13) and inlet valve seat. Clean
with earburetor eleanar. Replace it seating surfaces are

damaned.

Clean slow jet (12) with carburator cleanar. Check 1o be

sure all orifices are open,
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Check enrichener valve (22). Be sure needle guide is
clean, slraighi and undamaged. Check composition
seafting surface for wear or damage. Beplace if
damaged.

Check enrichener valve chamber. Clean with carburetor
cleaner. Check that all passages are cpen and frea of
pbstruction.

Clean needle jet (9). Replace If damaged

Clean all internal fuelfair passages and |ets. Check thal
all passages and |ets are open and free of obstruction,

Check needle jet holder (10). Clean hleed fube orifices,
Replace nolder if damaged.

Chack fioat (16) for cracks or other leaks. Replace i
damaged.

. Clean main jet (11) with carburetor cleansr and inspact

for damage, Replace it damaged.

Accelerator Pump

1.

Inspect the accelerator pump diaphragm (44) for holes,
cracks or deformation. Replace as necassary,

Replace the pump rod (51) 1F it is benl: replace the boot
(500 W it Is cracked

ASSEMBLY (Figure 4-5)

Vacuum Piston Chamber

]

Flace needla (6) through center hole In vacuum piston
{4). Place spring seat (5) over top of needle

Insert vacuum plston into carburator body, The slides on
the piston are off-center and the piston will Bt inta the
slide track grooves one way only. If piston does not it
rotate 180 degreas.

Check 10 be sure diaphragm is seated evenly into groove
al top of carburetor body, Place spring (3) aver spring
seat (5), and carafully lower top cover (1), Keep spring
straight while lowearing top cover,

After top cover s seated, hold top cover whila lifting
vacuum pistan upward. PFiston should raise 1o top
smoothly. If piston movement is restricled, spring is
cocked: lift up top cover, then lower caretully, keeping
spring colls straight.

Once top cover is installed correctly, install screws and
washers (2). Place bracke! (24) in posillon with idle
screw (27), resting on fop of throtle cam stop, Install
body screw and washer (26) first, then top screw (25) 1o
prevent bending brackel or throtile cam

Carburetor Body

MAcauTion

Slow jets from fixed-venturl 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 siow |et (12) into slow jet passage with natrow-
bladed screwdrlvar

2. Turn carburetor upside down. Place needle |gt (8) In
main |el passage with needie passing through center
hole. Be sure end ol jet with larger opening and
chamierad surface snters passage lirst.

3. Ingert needle jot holder (10) into main jel passage with
neadie insertad into cantar of holder. Thread holder inlo
passage and tighten, Thread and fighten main jst (11)in
tappad hola in holder (10).

4, Place float assembly (18) into position with fuel inlet
valve (13) mserled into valve seal and with pival arm
dllgned with holes in mounting posts {(al bottom of
carburator body). Insard pin (14} through Hoat plvet arm
and float mounting posts.

5. Check floatl level selling and adjust if necessary, See
CARBLRETOR, ADJUSTMENT, FLOAT LEVEL In this
saction

B Place float bow! (28) over float and onto carburetor body
flange. Bawl will anly Tt In one position. Install and
tighten screws and washers (18).

Accelerator Pump

Install diaphragm (44). spring (43), O-nng (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)

¢ Place intake manifold seals {3) onlo each spigol of
manifold with chamfered adge against llanges (1 and 2).

3. Place channel of aeal ring {6) over inlet and of manitold.

4. Positior manifold agalnst intake ports of oylinder head,
with sloited and round holes [ Nanges (1 and 2) aligned
with holes in eylinder head. Insert screws (4) through
manifold llanges and loosaly thread into tapped holes in
cylinder head.

NOTE

The fil betweean the carburefor and the seal ring s tight, For
ease of installation, lubricate the mating surtaces, carburefor
body and seal ring with iquid dish soap or lire mounting lube
prior to assembily.

5, Lubricate only the inside surtace of seal ring (&) that will
be in contact with tha carburetar Also apply a light coal
of lubricant 1o the spigot of the carburetor body, Push
carburetor body into seal fing (8).

6. Install air cleaner backplate and ail cleanar. See AIR
CLEAMNER, INSTALLATION |n tis section,

7. ‘See Figure 4-7, Final tighten intake manitald screws (4)
o 6-10 fi-los (814 Nm) torque.

B Install fuel tank See FLIEL TANK, INSTALLATION In this
spetion,

9, On Calllorma models only, connecl canister purge hose
onto fiting on carburetor body, See EVAPORATIVE
EMISEIONS CONTROL — CALIFORNIA MQDELS in
this sechon.

10. See Figure 4-5. Connect luel overflow/drain hose (31) o
tuel overlow fitting, Connect vacuum hose (58) lo
V.C.E.S fitting (7). Connect enrichengr valve assembly
{1e, 20, 21, 22, 23) to carburetor body.

11. Sea Figure 4-6. Install throtile cables (2) and fuel hosa
(1) onto carburetor.

Carburetor Fuel Overflow / Drain Hose
Routing (Figure 4-5)

On nan-California modals, route Tuel overflow/drain haosea (31)
from the carburetor fuel overlow fiing downward and
farward through the space betwean the englne tront aylinder
and the frant eylinder push rod covers (intake and exhausl),
and then downward through the space batween the angine
crankcase and tha oll filkar.

On all Califormia models, route the fuel overflow/drain (vent)
hosa (31) from the carourelor fuel ovedflow fitting forwara,
along the inboard side of the carburetor float bowl (38), to a
plastic fitting on the inboard side ol the air cleaner backplate
Reter to EVAPORATIVE EMISSIONS CONTROL -
CALIFORNIA MODELS and AIR CLEANER, INSTALLATION
in this seation,
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AIR CLEANER

GENERAL

The air cleaner prevents forewgn material from antaring he
carburator and engine, trapping alrborne dust and dirl in the
filter element, Service the air cleanar filter slemenl every
5,000 miles (8,000 km). or more often if the motorcycle is run
in adusly environiment,

REMOVAL (Figure 4-8)

V. Remove two screws (1) from air cleaner cover (2).
Remove cover |and air cleaner trim (8) on XLH 1200
modeals] from backplate (4).

2. Remaove filter elememt (3) from backplate (4), If filter
alament is being removed for cleaning only, procesd to
CLEANING, INSPECTION, AND REFAIR,

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, Ahernately loosen each of three captive screws (6) a
couple of furns while pulling backplate away from
carburetor, Repeat this loosening procedure untll all
screws disengage from threaded holes in carburetar, Lift
backplate (with screws) away from carburetor,

NOTE

Remove caplive screws (6) from original backpiate anly if
backplate |s damaged and is lo be replaced by a new
backplate.

e =TT
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1. Screw (2) B Air cleaner trim (XLH 1200 modefs) '\ | || "o o @ )
2. Cover 9. Canister-lo-air cleaner hose “x‘g\"—_f.. (@J:'
d. Filter element (canister clean air inlel hose) T
4. Backplate (California models) /
5  Screw (2) 10. Carburetor overflow (vent) hose
6. Screw (3) [California models) 1
7. Gasket

Domestic

Figure 4-8. Air Cleaner Assembly
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&, On Califomiz models, disconnact clean air inlet hose (3)
and earburetor overflow (venl) hose (10) from backplate
assembly (4). Disconnect solenoid wifing al 4-pin
connector.

&. Remove backplate (4) and gasket (7)

CLEANING, INSPECTION AND
REPAIR (Figure 4-8)

1 Femaove filter element (3) from backplate (4).

dcaution

Do not run engine with air cleanar filter elament removed.
Engine damage may resull.

2. Thoroughly clean backplate (4) and mside of cover (2).

3. Replace fiter element (3) If oamaged or # filter media
cannaot be adequately dleaned.

AAWARNING

Do not use gasoline or solvenis to clean the filter
element, Valatile / lammable cleaning agenls may cause
an intake system fire, which can result in personal injury
and vehicle damage,

A, Wash filter element thoroughly in warm, soapy water. To
remaove sool and carbon, soak element for 30 minutas in
warm water with mild detergent.

5 Dry the filter alement Lsing low-pressure (32 psii221 kPa
maximum) comprassed air. Rolate element while moving
air nozzle up and down the alement interlor, Do not rap
the alement on a hard surface

& Hold filter elemant up to strang lght source Tha alameant
tan be considered sufficiently clean It light 18 unitormly
yisible through the elemeant.

INSTALLATION (Figure 4-8)

AcauTion

It installing a new backplate (4), Ihread capiive 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 Calllornia models, connect buttertly valve solenoid
wiring (11} at 4-pin connector, Connect carburetorn
ovarllow (vent) hose (10}, and clean alr inlei hose (2}
backplate assembly (4),

2  Position gasket (¥} and backplale (4) al carburetar alr
inlet. Start each caplive screw (6) imo Ihreaded holes of
carburator, Alternately tighten each screw a couple of
turns unhil backplate 15 drawn o a loose Hif al carburelor
mounting surface.

3. loosely install serews (5) through backplale (4) into
cylinder heads.

4, Tamen three captive screws (6) 1o 3-5 i-lbs (4-T Nm)
torgue, On MD| model torque 1o 20 In<lbs (2,26 Nm)

5. Tightan two aylindar haad screws (5) 1o 10-20 H-Ibs (14-
27 Mm) lorgue.

6. Saervica the air cleaner lilter element, il necessary. See
CLEANING, INSPECTION AND REPAIR,

7. Inatall air cleanar liter element (3) onto backplate (4]
The wards “This Sida Out” should be readable on the
uppet adga of the fillar elerment whan installad

B Fit air cleanar cover (2) onto backplate (4) and install
screws (1) [with =r cleanar trim (B) on XLH 1200
madels], Tighten screws 1o 3-5 l-lbs (4-7 Nm) torgque.
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FUEL SUPPLY VALVE

GENERAL (Figure 4-9)

The fuel supply valve is located on the left side, below the tuel
lank. The gasaling supply to the carburetor is shut off when
the handle is in the horizontal position. For gasolineg main
supply, turn the handle clockwise until it stops in the vertical
position. For gascline reserve supply, turn the handie
coumerclockwise until it stops in the vertical position. Valve
should always be in the OFF position when engine is nat
running.

wllushalusit
|
Gasoline I
strainer ——0
l For reserve supply ‘ON'
turn handle counterclockwisa
to 12 o'clock position
Fittl a3
n
q T @)

4

[

Gasket —— =/

) For main supply ‘OFF'
I % turn handle counter
s | clockwise to 3 o'clock
hl AT |, Pposition

,I Handle shown
= in '"ON"pasition

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 syslem. Inadequate
salety precautions may resull In personal injury and/or
property damage.

1. Tum the fuel supply valve to OFF
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AWARNING

A small amount of gasoline may drain from the fuel hose
when disconnected from the carburetor. Thoroughly wipe
up any spllt fuel immediately and dispose of rags in a
suilable manner, Gasoline can be extremely flammabile
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 Inta a proper, clean contalnar o
adequale size.

A, Turn supply valve to reserve (RES). Drain gasoline from
tank inla containar

AwarNING

Even with the fuel tank completely drained, a small
amount of gasoline may leak from the bore when the fual
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 titting and remave fuel supply valve assembly

CLEANING, INSPECTION, AND
REPAIR (Figure 4-9)

1. Clean or replace filter stralner {localed inside fusl tank
above fuel supply valye)

2. Flush fuel tank ta remave all dirt,

INSTALLATION (Figure 4-9)

1. Coal supply valve threads with Loctite Pipe Sealant witl
Teflon and securaly install fitting onto fuel tank,

2. Connect fuel hose lo carburetor,



FUEL

GENERAL

See Figure 4-10. The fuel lank 15 a one-piece wealded tank.
Although the tank Interior is treated to resist rusting, further
protection is required if the motorcycle is o be placed in
storage. Drain the tank complately 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 fank.

To reduce the level of vibration transmitted to the fuel tank
through the vehicle frame, the tank is isclated by rubber
grommets (8) al its frant and rear mounting points.

See Figure 411, The fuel tank (1) is vented through a
slandpipe (venl lube) within the tank, A hose (2) at the base
of the fugl tank is connected to the standpipe

AwaRNING

Verity 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.

Spe Figure 4-12. The tuel lank vapor hose s connectad 1o a

TANK

Fuel tank
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-Califomia models, another hose
(4} connects the vapor valve boltom filling 1o a hollow frame
member (5), On Califorma modals, the battom hose s routed
to the carbon canister (See EVAPORATIVE EMISSIONS
CONTROL-CALIFORNIA MODELS).

LTI PR

U o B

e

Fuel tank (Typical) 6. Ignition coll 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 Maounting Hardware
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Acaution

See Figure 4-13. Mount the vapor valve (1) in an upright
position with the loenger fitting positioned at the top or
excessive fuel vapor pressure may build up within the
fuel tank.

REMOVAL

AwarnnG

Gasoline can be extremely Hammable 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. Saee Figure 4-9, Turn fuel supply valve 1o 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
sultable manner. Gasoline can be extremely flammable
and highly explosive. Inadequate safety precautions may
result in personal injury and/or property damage.

£ FAemove luel supply hose from carburelor fitting. Place
free end of fuel hose into & suitable, claan container. Turn
supply valve 1o "“RES(ERVE)." Drain gasaline from tank,

L7 ]

Sea Figure 4-10. Remove mounting hardware from front
and rear of fuel tank

4 Seae Figure 4-11. Disconnect fuel tank-to-vapor valve
hose (2) from fiting ai base of fuel tank. Lift fuel tank ol

AwWARNING

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
sultable manner. Gasoline can be extremely Hammable
and highly explosive. Inadequate safety precautions may
result in personal injury and/or property damage.

5. See Figure 4-8 If the fuel supply valve requires deaning
ar repair, turn the valve filing counter-clockwise 1o
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 salety 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

moloroycle, damage.
VAR A\ - £ WTADD  —

b aDCHT s

2.  Fuel tank-to-vapor valve hose

3. Vapor valve/bracket

4. Vapor valve-to-frame hosae
{non-California modeis)

5. Frame member

1. Vapor valve
2. Vapor valve bracket

Figure 4-12. Vapor Valve Assembly

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
lank to agitate the cleaning agent, If necessary, non-ferrous
metaliic balls or pellets may be added to the tank to halp
loosen deposits. Thoreughly flush the fuel tank after cleaning.
Allow tank to air dry. Carefully inspect fuel line for damage,
wear or genaral detenoration. Replace as necessary.

INSTALLATION

1. If removed, Install Tuel supply valve onto fuel tank, See
FUEL SUPPFLY VALVE, INSTALLATION.

AcauTion

Be sure thal wiring harness does not gel pinched
between fuel tank and frame during tank installation.

2. See Figure 4-11. Install fuel tank-to-vapor valve hose (2)
unlo fiting al base of tuel tank (1), Position fuel tank on
moloroycle,

3 See Figure 4-10 Install front and rear mounting
hardware. Tighlen fasteners to 8-16 R-bs (11-22 Nm)
([ETATHT=S

NOTE
On XLH 883, posihon horn so that it does not contact ignition
coil bracket ar framea,
4. Connect fuel supply hose o carburelor using a new
clamp
Fill the fuel tank with fuel supply valve turned OFF

6. Open the fuel supply valve and carefully inspect for
leaks Turn the valve OFF ater the inspection is
performed.
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EVAPORATIVE EMISSIONS CONTROL
CALIFORNIA MODELS

GENERAL (Figure 4-14)

Hailey-Davidson motorcyclas sold in the state of California
are equipped with an evaporative (EVAP) emissions control
system. The EVAP system prevents fuel hydrocarbon vapors
fram escaping into the atmosphere and Is designad to meet
the California Air Resource Board {(CAREB) regulations in
efect at tha time of manufacture

Thie EVAP functions in the following manner;

Hydrocarbon vapors in the fuel tank are directed through
the vapor valve and stored in the charcoal canister, | the
vehicle is lipped al an abnormal angle, the vapor valve
closes 10 prevent liquld gasoline from leaking out of the
tuel tank through tha vent hose,

When the engina is not running and the ignitiondight
swilch is OFF the air cleaner's solenold-operated
butterfly valve s closed 1o seal the Inlet port of the air
cleaner backplate. This prevenis hydrocarbon vapors
amanating from the carburator throal and from he loat
bowl overflow (vent) hose from escaping Inlo the
atmosphere,

= When the ignitionfight switch is ON, the hold-in winding
of the air cleaner bulterfly valve solenoid is energized
with 12 wvolls DC curent. The solenoid will open the
bullerfly valve when the pull-in winding 1s energized with
12 vaolts DC from the start switch. The hold-in winding
keeps the butterfly valve open until the ignitinndight
switch is lurned OFF.

«  When Ihe engina s running, carburelor venliuri 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 canlste/-to-alr cleaner
hose (canister clean air inlet hose) supplies the canister
with fresh air from the air cleaner,

AAWARNING

Verify that the evaporative emisslons vent 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 andfor vehicle damage.

wlidiany

Vacuum-operated
Carburelor alectric switch

Vacuum
Air cleaner o hose

backplat
ar:paax 1

—_— .

—

Solenoid-operated
butterfly valve

Dverflow
{vent) hose

Canister clean
alr Inlet hose

Vapor valve

Purge hose

Carbon
canister

Figure 4-14, California Evaporative Emissions Control System
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TROUBLESHOOTING

The EVAP system has been dasigned to operate with a
mirimum of maintenance. Check that all hoses are properly
connected, are not pinched or Kkinked, and are routed
properly. The solenoid troubleshooting procedure is shown in
the fallowing chart,

Troubleshooting Solenoid-Operated Butterfly Valve

Solution

Problem Cause
1. Motoroycle acceleration 1.1, Buttarlly valve is not
is sluggish and top opening due to
speed is approximataly electrlcal malfunction.

40 mph (64 km/h),

1.1.2  Perorm the SOLENOID ELECTRICAL

111 Sea Figure 4-15, Check that connectar (10)
i= connected. If unplugged, connact and
check for proper operation by slarting
enging. If buttarfly valve is still inoperative,
proceed to 1.1.2.

TESTS which follow this troubleshooting
chart,

1.2 Rider started englne
withoul using starter by
coasting downhill and
angaging cluteh with
transmission In gear.
{Bump starting. )

121  Instruct rider to use starler or press start
hutton momentarily with ignition switch ON
before starting In the manner described in
1.2. Explain that tha start switch input to the
startar relay is also requlred to enorglza the
pull-in winding and open tha 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 contral
resulting in personal injury and/or property
damage,

1.3, Butterfly valye is not
opaning of closing
because mechanical
linkage connecting
buttertly valve to
solenoid plunger is
broken or missing. &
broken salenoid spring
{itarn 18, Figure 4-15)
will pravent butlerfly
valve closure,

1.3 See Figure 4-15. Check that all linkage parts
are properly assambled and functioning. A
broken solanaid spring will reqguire replacing
the solenoid. See REMOVAL and
INSTALLATION AND ADJUSTMENT,
BUTTERFLY VALVE SOLENOID.
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1. Backplate (carburetor side) 12. Shafll

2. Screw (2) 13. Butterfly plate

3. Solenoid assembly 14. Screw (2)

4. Clamp 15. Housing

5. Sel screw 16. Rivet (2)

6. Plunger 17. Fitting, overflow (vent) hose
7. Screw 18. Spring

8. Link (plastic) 18. Plastic washor

8. Lever arm 20. E-clip

10. Connectar 21, Nipple, canister clean air
11. Set screw inlet hose

Figure 4-15, Ajr Cleaner Backplate - California Models
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SOLENOID ELECTRICALTESTS -
AIR CLEANER BUTTERFLY VALVE

Sea Figure 4-16, Fabricate the solenoid lest harmess as
shown. Tha harpess allows the following lests to perdormed
withoul removing the alr cleaner backplate,

Winding Resistance Test

1.

See Figure 4-15. Unplug 3-place connector (10) from
golencid,

Sea Figure 4-17, Connecl the test harmess to lhe
aalenoid as shown,

Solenoid Winding Resistance

Specifications
TEST POSITIVE NEGATIVE WINDING
PROBE PROBE RESISTANCE
Pull-<in Green Black 4-6 Ohms I
Hold-in | White/Black Black 21-27 Ohms
If Ihe resistance measurements are not  within

specification, the solenoid must be replaced. Refer to
REMOWVAL and INSTALLATION AND ADJUSTMENT,
BUTTERFLY VALVE SOLENDID

Il winding resistance measuremenis. are  within
specification, perform the following PULL-IN GOIL TEST,

4. Usa an ohmmeter 1o maasure the resistance of the pull-
in and hald-n windings. See the tollowing table for probe
placemant instructions and resistance specifications,
LLEUHTE L
NOTE
1 The ring terminals (6) wil
\ 2 4 ensudre good connections
\ \ last probes, Blade or spadg
1 W rminals may also be used,
2
\ 6
5 3
1. Pin housing, Part No. 73103-96BK 5. White/Black stripe, 18 gauge wire, 6 in. (152 mm) long
2. Pin terminal (4), Part No. 73190-96 6. Ring terminal, Part No. 9858 or similar (4)
3. Black (BK) 18 gauge wire, & In. (152 mm) lang
4. Green (GN), 18 gauge wire, 6 in. (152 mm) long
TEST HARNESS

Figure 4-16, Solenoid Test Harness
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1.
2,

w08 dndx

\
—'q-_
N | Solenoid
Solenoid
Test Harness

RESISTANCE TEST

006

Figure 4-17. Resistance Test Connections

Pull<In Coil Test
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See Figure 4-18. Connect a 12-volt baltery to the
solenold test harness as shown. The butterfly valve must

open

It the buiterfly valve opens, but does not open with
solenoid connected to motorcycle harness, refer to
applicable wiring diagram and chack 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. Connecl the positive probe of a voltmetar to the GMN
wire in the 3-place mating connector. Connect the
negative probe to a good ground. Press the START
switch and varify that 12 VDC is indicated on tha
valtmater

If & good ground andfor 12 YOG are not present n the
anove tests, use confinuity or vollage tests o isolale and
correct the problem.

If both 8 good ground and 12 VDG are measurad in
Steps 2A and 2B, check the holddin coil,

Hold-In Coil Test

See Figure 4-18. Connect a 12-voll battery lo the
solanoid test harness as shown.

Using a screwdriver, open the butterly valve by gently
pushing inward on the top side of the butterly plate (item
13, Figure 4-15)

Mhe butterfly valve must remain apen with the hold-in eoil
enarglzed.



Disconnect the negative battery cable. The otutterly
valve should elose.

Il buttertly valve remains open in Step 3 and closes n
Step 4, then the hold-in coil is functioning praperly.

It butterdly valve does not remain open (n 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 1o the
applicable wirfing diagram and correct the high-
resistance ground,

10.

Using a voltmeler, verify that W/BK. wiré al 1he 3-place
mating connecter has 12VDC whan the |gnitiondight
awitch iz ON.

If 12 VDC is not prasent when the ignitionlight switch is
ON, refer to the applicatie winng diagram and look for a
broken wire. corroded connection of other maliunction
causing the no power condition. Carrect the problam as
raguired,

If the solencid Is functioning properly, but butterly valve
is not opening and closing as it should, then refar to 1.2
in the table titted TROUBLESHOOTING SOLENOID-
OPERATED BUTTERFLY VALVE

w0

Solenoid

PULL-IN COIL TEST

Test harness

4

=) ()

12V Battery

Figure 4-18. Pull-ln Coil Test

SENE s

Solenoid

=

HOLD-IN COILTEST

Tesl harmess

1
| @) =

12V Battery

Figure 4-19. Hold-in Coil Test



REMOVAL

Butterfly Valve Solenoid (Figure 4-15)

1. Remove alr cleaner and backplate. See AIR CLEANER,
REMOVAL

2, Remove scraw (7). Loosen sel screw (5).

3. Slide solenald (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).
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1. Selftapping screw (2)
2. Bolt, 1/4 - 20 x 5/8 in. (2) :' E::!'i:ﬂ* A
3. Bolt,1/4-20x7/8in.(2) - ister bracke
4. Washer (4) 10. Mounting bracket
5. Locknut (2) 11. Mounling plate
12. Cable strap
g e i 13. Foam pad
7. Canister guard ] P

Fuel tank-to-vapor valve hose
Vapor valve

Vapor valve-to-canister hose
Canlisler-lo-carburetor purge hose

1.
2
3
4.

Figure 4-20. Carbon Canister Mounting

i

Mark the three hoses connected to the canlster (8).
Disconnect hoses from canister,

3. Depress locking tab at left end of canister bracket (9)
Slida canister (8) towards the left side of the vehicle until
it disenganes from bracket,

4, Aemove bolts (3) to detach mounting plate assembly
(11} from mounting bracket (10). Remove well nuts (&)
fram mounting plate (11).

5, Remove locknuis (5), washers (4] and bolts (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)

T

The vapor valve (2) 18 located banaath the seal between
the oil tank and the battery ray. Remove baltery o gain
access 1o wvalve. See ELECTRICAL, BATTERY,
GEMERAL.

The vapor valve assembly is attached to inboard side of
oll tank. Remove carbon canister-to-carburelor purge
hosa from groove of vapor valve bracket. Insert thin
blade of screwdriver into slol of bracket. Turn scrawdriver
gently 1o unsnap clp. Remove vapor valve body from
bracket,

Mark the two hoses connecled 1o upper and lower
fittings of vapor valve, Remove hoses from fittings

CLEANING, INSPECTION, REPAIR,
AND LUBRICATION

Butterfly Valve / Solenoid (Figure 4-15)

At 2,500 miles {4,000 km), and at every 2,500 miles
(4,000 Km) thereafter, inspect butterfly valva and
solenoid for proper operation,

At 5,000 miles (8,000 km), and at every 5,000 miles
(8,000 km) thereafler, clean butterfly valve linkage and
plunger using carburetor cleaner  After cleaning,
lubricate linkage and plunger using a thin-film spray
lubncant (such as TRI-FLOW™ ar equivalent)



INSTALLATION AND ADJUSTMENT

Butterfly Valve Solenoid (Figure 4-15)

I Slide solenoid assembly (3) downward inlo clamp (4) on
Inboard side of air cleanar backplate (1)

2 Apply one lo two drops of LOCTITE Threadlocker 222
{purple) o threads of screw (7) and seft screw (5), Attach
plunger (&) to plastic link (8) using screw (7). Tighten
gorew (7) 10 57 in<bs (0.6-0.8 Nm) lorue.

NOTE

Slot in link (8) must face pin on lever arm (8). Link (8) must be
attached o deep, Mat side o! plunger (&)

3 With solencid setl sorew (5) loose, push upward an
bottam of plunger (6) untll bultertly valve plate {13) fully
opens: solenod body (3) may slide upward within elamgp
(4) during this procadure,

A4 While firmly litting upward on bottorn of plunger, and
maintaining & fully open bullerfly valve, press downmward
an wp of solenoid body (3) until bottom of solenoid body
just touches plastic washer (19). Tighten sat screw (5)
firmly,

b, Release plunger and verify that solenoid spring (18)
tlnsas buttertly valve plate (13)

Electrical Connections

I, Sea Figure 4:22, Replacement solenolds do not includa
pin housing (1), pin terminals (2) and conduit (3),

2, Install mn terminals (Part No. 72038-71) on solenold
wires and reuse conduit and pin housing removed from
el solenold,

Acaution

Make certain solenoid wires are installed in pin housing
as shown in Flgure 4-22,

Canister (Figure 4-20)

1. Attach canister bracket (8) to mounting plate (17) using
bolls (2). washers (4), and locknuts {5) Tighlen lncknuts
to 3-5 fi-lbs (4-7 Nm) {orgue.

2. Insgrt well nuts (6) into holes in mounting plate (11)
Install mounting plate assembly onio bracket (10) oy
securing bolts (3) threugh mounting plate and into well
nuts, Tighten balls Lo 5-8 In-lbs (0.6-0 8 Nm) torue.

3 Starting at the lelt side of canister bracket (9), slida
canisier (B) to the nght and inlo locked postion on
camsier bracket. Clip at left end of camster bracket must
engage top lelt side of camister mount; bend elip oulward
somawhat if canister is not held securely,

4, Connact three marked hoses fo their proper fittings on
canister (B).

5. Install canister guard (7} using self-tapping scrows (1)
Tahten scraws to 15-21 in-lbs (1.7-2.4 Nm) tarque

Vapor Valve (Figure 4-21)

AwWaRNING

Verily that the fuel tank vapor valve hoses do not contact
hot exhaust or engine parls. The hoses contain
Nlammable vapors that can be ignited If damaged, thereby
resulting in persenal injury and/or vehicle damago,

LT

Solenoid

1. Pin housing, Part No. 73103-96BK
2. Pinterminal {4), Part No. 73180-96
3, Adapter harness, P/N 32440-54

Figure 4-22_ Solenoid Connections
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Acaumon

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
rasult in fuel flow problems.

1. Hold vapor valve in an upright position with the long
necked and 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-siud
an inboard side of oil 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 vaper valve is connected o a fitting in
the hallow frame member, Seg Figure 4-12.

3. Install battery. See ELECTRICAL, BATTERY, GENERAL.

HOSE ROUTING

See Figure 4-14, Calllornia Evaporative Emissions Control
Systerm schematic, and then see Canister Hose Routings.

Carburetor (Figure 4-23)

Route the evaporative emissions control hoses al the
carburetor as shown. To gain access o the V.OE.S, and
hoses, remove the fuel tank andior air cleanar / backplate
assambly if necassary.

i) b

1. Vacuum-operaled electric switch (V.O.E.5.)
2. Overflow (vent) hose
(1o air cleaner backplate)
3. Purge hose (to canister)
4. Carburetor

Figure 4-23. Emissions Hose Routing at Carburetor
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Canister Hose Routings

1. See Figure 4-24. Connect one end of the canister-to-air
cleaner hose [canister clean air inlet hosa) to the fitting
an the right side of the carbon canistar. 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
betore routing it forward to the air cleaner backplate
fitting. Secure the hose at three points using cable straps,

b

1. i'.':a‘ninier-io-m‘r cleaner hose
2. Cable straps (3)

Figure 4-24. Canister-to-Air Cleaner Hose

2, See Figure 4-21. Connect the vapor valve-lo-canister
haose (3) and the canister-to-carburetor purge hose to
fittings on the left side of the carbon canister, Roule both
hoses 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 batween the oll tank and battery tray, Connect
the vapor valve-to-canister hosa (3) to the bottom of the
vapor valve (2), Connact the fuel lank-to-vapor valve
hase (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
vacuum fitting on the carburetor. Connect the fuel tank-
to-vapor valve hose (1) to the fitting under the fuel tank.

Secura the hoses to the vehicle frame using two cable
straps (2],

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
Free (no load) current ., |

_. 3000 rpm (min.) @ 11.5V
90 amp (max.) & 115V

Swalitorque .. 8.1 fi-lbs (11.0 Nm) {min.) & 2.4
SERVICE WEAR LIMITS

Brush length minkmum .. ... oo 00 Rl ¥+ 1 |

110 mm

Commutalor diameter minimume. . .. .. ..o ooe e 1.141 in.

28,98 mm

TORQUE VALUES
Thru-balts. . oo oo . 39-65 in-lbs
4.4-7.3 Nm
Cableterminalmuts ., oo oviiaie e . . G6-B0In-lbs
7.3-0.0 Nm
Slarter to crankcase mounting bolls . 13-20 ft-lbs
18-27 Nm
Hosa clamp maunting nut . B0-60 in-lbs
5.6-5.8 Nm

ELECTRIC STARTER SYSTEM

GENERAL

Tha starter is made up of an armature, field winding
assembly, solengid, drive assembly, |dler gear and drive
housing,

The starter motor torque is Increased through gear reduction,
The gear reduction consists of the driva pinion on the
armature, an idler gear and a clutch gear in the drive housing.
The |dier gear |s supported by rollers. The clutch gear is part
of the avarrunning clutch/drive assarmbly

The overrunning clutch is tha part which engages and drives
the clutch ring gear. It also prevenis the starter from
overrunning. The field windings are connected in series with
the armature through brushes and commutalor segments.

Wiring Diagrams
For addilional informalion concerning the starting system

cireuil, sea the wiring dlagrams at the end of Section 7,
ELECTRICAL,

Starter Relay

The starler relay I8 & non-repairable part thal must be
replaced as a unit it it tails,

Operation (Figure 5-1)

The starter relay |s activated whan tha starter swilch Is
pushed. This allows battary 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, Al
lhe same time, the main solenoid contacis are closed, so
battery current flows directly through the field windings to the
armature and to ground. Simultaneously, the pull-in winding
is shorted. The currenl continues Hlowing through the hold-in
winding keeping the maln solenoid conlacts closed. At this
paint, the starter begins to crank the engine. After the engine
has started, the pinion gear turns treely 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 curremt of the hald-in
winding is fed through the main solenoid contacts and the
direction of the current in the pull-in winding is reversed. The
solenoid plunger is returned to its original position by the
return spring, which causes the pinion gear to disengage
fram the cluteh ring gear

51



STARTER AT MOMENT STARTER SWITCH IS CLOSED Armature
Field winding L -
b:(. 1 7/ Brush
C— -
Idier gear S (.c
ey — e —
TT == —
}—Q Ball
Pinion bearing
gear —__ Plunger
y| 4=
Main
— Sl contacts
—
Clutch -""...-f Hold-In T =talalala
fing gear 1 Overrunning winding Pull-in + <
— clutch winding
Start Battery
ciroult- See
- wiring ==
diagram
STARTER DURING CRANKING
Armalure
Field winding
Brush
‘3] “ e ek
leller gaar _J
9 :'ﬂl -
E- Ball
Pinion el . hearing
gear . Y | Plunger
— |
- Main
|/ — contacts
= % A—
= Lo
Cluteh — == by, Unaing | (e
ring gear Overrunning 9 st gﬂ
£ |
=|,[I e circuit- See Battery
d_  wiring L
= diagram b

Figure 5-1. Starter Operation
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TROUBLESHOOTING

SOURCE OF
FROBLEM PROBLEM PROBABLE CAUSE SOLUTION
1. Starter does 1.1 Battery, 111 Voltage drop due to 1.1.1  Charge batiary.
not run, oF discharged ballery.
runs at very
low Spasds. 1.1.2  Wom or defective battery 1.1.2 Replace battery,
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 1.2.7 Repair connaction or replaca
starter circuit wiring, wire
1.3 Starting 1.31 Poor contact condition or 1.3.1 Replace.
switch or poor connection.
starter rialay,
14 Solenoid. 141 Poor contact condition. 1.4.1  Rebuild solenoid assembly,
caused by burnt contact, See NOTE balow.
1.4.2  Pull-in winding open or short- | 1.4.2 Replace solencid assembly.
circuited.
1.4.3 Hold-in winding opan, 143 Replace solenod assambly.
1.6 Starting motor, | 1.5.1 Poor contact condition of 1.51 Check brush spring tension,
brushes.
1.6.2 Commutator buent. 1.6.2 Correct on lathe or replace,
1,53 Commutator high mica. 1.6.3 Caorrect by undercutting,
1,54  Field winding grounded, 164 Replace.
1.5.5  Armature winding grounded 1.5.5 Replace.
or short-circuited,
1,66 Reduclion gears damaged, 1.66 Replace,
1.6.7 Insufficient brush spring .67 Replace
lension.
1.5.8 Disconnected lead wira 158  Repair or replace lead wire,
betwaan solenoid and field
windings.
1.5.9 Ball bearing slicks. 1.5.9 Replace bearing.

54

NOTE

A solenaid repalt kit is avallable from your Harley-Davidson dealer. Follaw the repair procedure
giver it the Instruction Sheet included with the repair kit




TROUBLESHOOTING (CONT)

SOURCE OF

PROBLEM PROBLEM PROBABLE CAUSE SOLUTION
2 Piniondoasnol | 21 Batiery. 2.1.1 Voltage drop due to 211 Charge battery.
engage with discharged battery.
FEE] o while 2.1.2  Worn or defective batlery, 2.1.2 HAeplace battery,
starter js
running or
engine cannot 213 Poor contact condition of 21,8 Clean and retighten.
be cranked. battery terminal(s).
2.2 Wiring, 2,21 Poor connection betwaen 2.21 Repair or replace wire,

battery, relay, and solenoid
tarminal,

2.3 Owverrunning 23.1  Overrunning clutch 2.3.1 Replace overrunning clubch,
clutch, malfunction {rollers or
comprassion spring).
2.3.2 Pinion teeth worn aut, 2.3.2 Replace overrunning clutch,
2.3.3 Pinion does not run in 233 Replace overrunning clulch,
overrunning direction,
2,34  Poor shding conditien of 2.34 Remove foreign materials,
spline teeth. dirt, or replace overrunning
clutoh,
235 PReduction gears damaged. 235 Replace ovarrunning oluteh
and idler gear.
24 Ring gear, 2,41 Excessively worn teeth, 2,41 Replace ring gear.
3. Starter does 3.1 Solanoid. 3.1.1  Return spring worn. 3.1,1  Replace solenaid,
:E:;t:; 3.1.2 Coll layer shorted. 3.1.2 Replace solencid.
3.1.3 Contact plate melted and 3.1.3 Replace solenaid,
stuck.
3.2 Starting 321 Unopened contacts. 331 Replace starting switch ar
switch or atartar ralay.
sarterrelay. | 905  poor raturning. 9.3.1 Replace starting switch or

starter relay.,




STARTING SYSTEM DIAGNOSIS

— BATTERY TESTS —
® VISUAL = VOLTAGE e LOAD
|
i mn'e sighol e LRk Ll Check Connections at Battery -
and Starter Components. L v—
Meaxl Fage

I 5872

Nothing Clicks,

NOPERATIVE

Solenoid Clicks. | |

Perform Voltage Drop Tests
Between Battery and “Relay”
Terminal on Solencid, Lass

Than 1 Volts

[es]

-

£

@ | Perform Voliage Orop @ Backirack o
Tests from Battery Plapolnt Poar
(Pos, +) to Slarier Connections or I’:: tl‘" u:’":‘;
“Motor” Terminal, Raoliy Contact P:";.:h':y&n'nj
Crank Englna, |8 Prabloms Using i m?l‘.i'
Voltage Greater than Yallagae Drop
1 Vol Tasts, ] iy
l .
o [No |
| ves | NO [
@ — R, L Test for Voltage i WP
fram Relay. s 12V ppair Dpen on
Aerticraga | (S et o L[] Rty | | K Wi Focing
Battery (Pos. +) Between Bntlery Replace Opons, Torminal 67 When | [Tacminal 3o on Starter
fo Starter Motor {Neg. -) and Starter Solanold, Shorts o StarterButlonls | [ Peep
‘Battery"” Studs or Bolta - Grovnds, Prossnd? L
Terminal. Crank |s Voltage Gromter = = - —
Engina. s Valtnge | than 1 Vall? - 1
Graater than 1 - — [\’EE_J I NE |
Veliy i——-{___ o ¥ e "
= | YES Aapair Opon Reploce
P = o GN Wire Starter falay.
| ves | [Mo ] e Botwoon Rolay | |
: ]_ Ground o Eﬂl'ﬂl'lﬂl_ﬂ; b
Aopalr Repair or Canneclions. BT
Connpciion Replaco i
Between Battery | | Solenold = [ -
and Starar.

4

[(Contacis),
T BMB

Test for Vollage at
Solenoid Terminal, Ia
12V Present When Starter
Butlon is Pressed?

Check for Battery Volingo
at Ralay Tarminal 86 From
Suarter Buttan, Batlary
Voltage Prosont?

“"Relay" Terminal

—1-

L o
YES

Check tor
Ground at Relny
Terminal BS, Ground
Present?

Check for Battery Voltage fram Starter
Button (BK/A Wire at Connector [22], BK
Wira on 05 FX). Battery Voltage Prosent
With Starter Bulton Pressed?

(o

sunutFi{tulh: ﬂ;r:ﬁﬂl Repalt Wiring Check for Battery Voltage to
Good Relay alay From Stanes Starter Button [W/EK Wire at
ar Test Relay. Ground, Bution o Ralay, Qannector [22),
e 5828 — Battery Vollage Pregent?
|

“"Motar” Terminal “ - Replace Starter| | Aepair Wiring to

Battery” Terminal Bufton, Starter Button,

— amE SET




STARTING SYSTEM DIAGNOSIS-continued

Continued from

Previous Page

—i,
RUN-ON  STARTER SPINS, BUT |
| DOES NOT ENGAGE

Disconnect Solenoid
“Relay” Terminal from
Solencld. Is 12V Present

|

at GN Wire Terminal with Ramove Starter.
Starter Button NOT Disassamble Drive
Prassad? Housing Assembly.
[ Inspect for Damage
to Armature Gear or
|—E_ Idier Gear, Damage
YES 4 [=] J
| enbnill == Prasant?
L I
I 12V Prasent on Replnce
Siarter Rulay Terminal Solenold, e
H6 with Starter Button | — e | ves |
NOT Fressed? ; | [ Wl =
) Replace Starter Clutch
- - Damaged Gear Fallure, Replace
[?EaJ |__ND | and Armature, Siarter Cluich.
. | S — E T L
Replnce Starter | | Replace Starter
Bution. Rolay.
LU T smae

o e L e B
STARTER STALLS OR
SPINS TOO SLOWLY

— 1

@ [

Parform Voltage Drop
Tosls from Battery (Pos, « )
1o Starter "Motor” Tarmionl,
rank Engine, la Vaoltage Greater
than 1 Vally

T —_—

i’ e
| ves |

o]

= it

®

Pertarm Voltage Drop
Tesis from Batlery (Pos., +)
to Btarter “Baltery” Tarminal,
Crank Engine. Is Voltage Greater

Perlorm Voltage Drop Teat

Between Battory

(Mog. <) and Starter Studs
or Bolts, s Vollage Greator

Humbars balow Bokes ke 6 me Warranty Code

| than 1 Volt? than 1 Valt?
— v
- ! —w |_I i
- b YES NO
| vEs | [ no s | L
I Clean Ground @ Partarm Starter Motas
| Connections. Currant Draw Test {on
Rapait Cannection Repair ar Vehics).
Batwaen Battery Replace (=0
and Starter, Solenaid |
{Contacte).
L] @ Periarm Starter Motor
SEAS

NOTES

@ Remove starter molor and connect jumper wires as
describad in Free Running Current Draw Test,

@ See Troubleshooling/Diagnostics- Voltage drops.
See Slarter Current Draw Test

@ Sea Free Runnming Current Draw Test,

Free Draw Bench Test. Are
Test Resulia in Ranga?

VES | Na
[ e | I
. | Roplace ar
Inspact Engine, | repair Starter
Primary Drive |_ Maoltor,

5817
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STARTING ACTIVATION CIRCUITS

IEARTTION

m._.H_'l.m_
sl

FREAKER -

|GMITION T
EWITCH |

LA
GIAGLIT
AAEAKER

\— HATTEMNY

o — |

BOLENCHD STARTER

’[r[j;‘“'"" FIG. C

RELAY

TSN

|
CINEUIT i

R AT

TURMIT I —-
SWITERN |
BAAIN

QRGN
HEAKER

SOLENCID STARATER

HATTERY

OPEN CIRCUIT

ETART
I'L”*'H | SWITCH
LIRS FIG- B

04 24—
NI .
CINCWT RELAY
BREAKER
IGHITICHN @
EWITEH + =
Y
M vbC
CIRGLAT
HHEAES
154 1Eud.l|'+______]
ADLENC H
BATTEEY ACLENCHD ETARTER
IDEAL CLOSED CIRCUIT

MR gG.p

IEAHITIEH !
CIRCIUIT RELAY
HREAKER
VDo
JEANITIEN = @
BHITEN __,..-f
—
-
(LT
GIRGLUIT

BREAKER

BATTERY

GROUND CIRCUIT

Typical Circuitry. Refer to wiring diagrams for specific vehicles.

5-8




DIAGNOSTICS/TROUBLESHOOTING

GENERAL

Follow the STARTING SYSTEM DIAGMNOSIS chart 1o
diagnose starting system problems, The VOLTAGE DROPS
procedure will help you fo locate poor connections or
components  with  excessive wvoltage drops.  The
TROUBLESHOOTING charts contain detalled procedures 1o
solve and correct problems.

VOLTAGE DROPS

OBJECTIVE: To check the Inlegrity of all wiring, switches,

circuit breakers and conneclors between the solfce and
dastination.

The voltage drop test measlires the difference in potential or
the actual vollage dropped belween the source and
destination,

|, Bee Figure A on the opposite page. Attach your red
meter lead to the most positive part of the clreult, which
in this case would be the positive post of the battery,

2. See Figure B. Artach the tlack meter lead to the final
destination or componeant in the circull (solencld tarminal
fram relay).

3. Activate the starter and observe the meater reading. The
meatar will read the voltage dropped or the difference in
potantial betwean the source and destination

4. An ideal clreuit's voltage drop would be D volts or no
voltage droppad, meaning no difference in potaniial.

5, See Figure C. An open clrcull should read 12 volts,
displaying all the voliage dropped, and the entirg
ditterence In potential displayed on the meter,

6. Typlcally, a good clroult will drop less than 1 vaoll,

7. It the voltage drop is greater, back track through the
cannections until the source of the potantial difterence s
found,

The benalit of doing it this way is speed.

A, Your readings aren'l as sensitive to real battery
vollage.

B. Your readings show the actual voltage dropped, nol
|ust the presancea of voltage,

C. This tests the system as IL s actually being used, It
is more accurate and will display hard to find poor
conneclons,

0. This approach can be used on lighting ocircuits,
ignition circuits, etc. Start from most positive and go
o most negative (the destination or componant)

B. See Figure D. The negative or ground circuit can be
checked as well. Place the negative lead on the most
negativa part of the circult (or the negative batlery post).
Remember, there is nothing more negative than the
negalive post of the battery. Place tha positive lead 1o the
giound you wish to check,

8 Activate the cirouil, This will allow you to read the
potantial difference or vollage dropped on the negative
or ground clreull. This is vary effactive for Identifying poor
grounds due to powdered painl. Even the slightest
cannection may cause an ohmmealer o give a good
reading. Howeaver, when sufficient current |5 passed
through, the fesistance caused by the powdered paint
will cause a voltage drop, or potential difference in e
ground circuit,
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STARTER SYSTEMTESTING

“ON-MOTORCYCLE"TESTS

Starter Relay

(L

=

o

Remove seat, Sea SEAT, REMOVAL in Saction 2

See Figure 5-2. Locate the starter relay. The relay s
located on the ignition bracket behind the lefl side cover,
Linplug the relay connactor.

To install a new starter ralay, refer o ELECTRICAL
BRACKET, REFLACE STARTER RELAY in Section 7. To
test the ralay, procead to step 4.

See Figure 5-3. Obtain a 12 volt battery and a continuity
tester ar chmmeler. Connect the battery leads to the B&
and 85 tlerminals to energize the relay Check for
comtinuity between the 30 and 87 lerminals. A good relay
shows continuily, continuity tester lamp “on™ or a zero
chm reading on the ohmmeter. A malfunctioning relay
will not show continuity and must be replaced,

If the starter relay |s functioning proparly, proceed to the
STARTER CURRENT DRAW TEST,

Starter Current Draw Test (Figure 5-4)

Check starter current draw with an induction ammater bafare
disconnecting the battery. Proceed as follows:

® Engine temperature should be stable and at room
femparature.

& Battery should be fully charged.

1. Merify that transmission i& in neutral. Disconnect spark
plug wires from spark piug terminals,

2. Clamp induction ammeter over the positive baltery cable
next to starter.

3. With the lanition switch ON, turn englne over by pressing
starter swilch while taking a reading on the ammeter,
Disregard initial high current reading which s normal
when the engina | first furnad over.

o Typical starter current draw will range between 140
and 180 amperes.

4. W starter current draw exceeds 180 amperes. then the
problem may be in the starter or starter drive. Remaove
the starter for further lests, See REMOWVAL.

i E Y

U. H L

10

Figure 5-2. Starter Relay Location

o Ohmmeter
b
by
+ - By 2
{ B5
1 Ek?;nﬂ
" 12V battery
Figure 5-3. Starter Relay Test
S INQ SN

Induction
_ammeater

Figure 5-4. Starter Draw Teslt



STARTER

REMOVAL

AwARNING

To avoid accidental start-up of vehicle and possible per-
sonal Injury, disconnect the baltery 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 produeing personal injury.

1. Hemova pnmary cover. See PRIMARY CHAIN,
REMOVAL, PRIMARY COVER In Saction &,

2. Remove the Iwo starter mounting bolts and washers,
Sea Figure 5-5,

‘E.glm.g; Maunting
= boll (2)

Figure 5-5, Starter Mounting

MOTE
A ball hex driver may be required fo gain access o the startar
mounting balis
3. Hamove rear exhaust pipe

4. Remoyve positive batlery lead and solenald wira from
stariar

5. Femaove slarler and gaskat from right side of motareyela,

TESTING ASSEMBLED STARTER

Starter Solenoid

NOTE

Do not disassembla solenoid. Befors testing, disconnect feld
wire from “Motor” termingl as shown in Figure 5-&

“Motor” terminal

Figure 5-6. Pull-in Test

Acaution

Each test should be performed for only 3 to 5 seconds o
prevent damage Lo solenoid.

NOTE
The solenoid Pull<in, Hold-in. and Aeturm lests must be
parformed together i one continuous opecation Al thiee

lesis are conducted one after the other in the sequence given
withaut interruphion,

SOLENOID PULL-INTEST (FIGURE 5-5)

Using a 12 voll battery, connect three separale 1ast leads as
follows:

1} solenoid housing 1o battery negative,

2) solenoid “Motor” terminal to battery negative.

3) solenold "Relay” terminal to battery positive,
Starter pinion should pull In strongly it salenold is working
properly. If pinien does not pull in, solenoid should be

replaced
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SOLENOID HOLD-IN TEST (FIGURE 5-7)

With test leads still connected in the manner specified in the
previous SOLENOID PULL-IN TEST, disconnect solenoid
“Motar” terminal/battery negative test lead at battery
negative end only; reconnect loose end of this test lead
to battery positive, instead. [f pinion remains in pull-in
position, solenoid is working properly. [ pinion does nat
remain in pull-in position, solenoid should be replaced.

wn0E0g
“Relay”
Terminal
r. 1 E
+ -
Batlery
“Motor”
Terminal

DISASSEMBLY, INSPECTION, AND
REPAIR

1. See Figure 5-11. Remove field wire (22)

2. See Figure 5-9. Remove thru-bolts.

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 pravious SOLENOID HOLD-IN TEST, disconnect
solenoid “Relay” terminal/battery positive test lead al
either end, I pinion returns 1o ts original position, the
solencid is working properly. If pinlon does not return to its
ariginal position, solanoid should be replaced.

4860

LB

Figure 5-8. Removing the Thru-Bolts

3. See Figure 5-10. Remove two cover screws. O-tings,
and cover,

sinasdT

“Relay”
Tarminal

Battery

Terminal

83

Figure 5-8. Return Test

512

Figure 5-10. Removing End Cover
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Thru-bolt (2)

End cover screw (2)
End cover

Brush holder

Brush spring (4)
Armature

e
19

Field frame
Armature bearings

w®m~

and lockwasher (2)
10. Drive housing
11. Solenold housing

Drive housing mounting bolt

12,

13.
14,
15,
16.
17.
18,
19,
20.
21,
22,
23,

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. Removing Brush Holder

6. Check brush length. Replace all four brushes If langth of
any one brush is less than 0.433 in, (11.0 mm). Replace
brushes in sets of four only,

B. See Figura 5-11. Remove armature (6) and field frame

(7).

7. Place armature in lathe or truing stand and check runout
of commutator, Commutators with mare than 0.016 in.
(0.41 mm) of runoul should be replaced, or machined on
a lathe. Commutators should be replaced when diamater
is less than 1.141 in. (28.98 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 anly the recommended crocus cloth,

8, Check depth of mica on commutator, f undercut is less
than 0.008 in. (0,20 mm) . use an undarcutting maching
to undsercut the mica to /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 underculling
machine is nol avallable, undercutting can be done
satistactorily using a thin hacksaw blade, After
undercutting, lightly sand the commutator with crocus
cloth to remove any burrs.

dyndBif

—— Commutator

Starting groove in mica
with 3 cornered file

Mica

rong way

Mica must not be left
with a thin edge next to
segments

g

| D
— I

T~ Commutator

Undercutting mica with piece
ol hacksaw blade

Mica

ight way

Mica must be cut away
clean between segments

Figure 5-13. Undercutting Mica Separators
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9. 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
lurn armature. A shorted armature will cause the steel
strip to vibrate and be attracted to the core. Replace
armatures if shorted.

17838

No continuity(co ohms) i |

Figure 5-15. Grounded Armature Test

= re——  + A

Figure 5-14, Shorted Armature Test Using Growler

10. See Figure 5-15, Check for a GROUNDED ARMATURE
with an ohmmeter or continuity tester, Touch one probe
to any commutator segment. Touch the other probe to
the armature core. There should be no continuity (infinite
ohms). If there is continuity, then the armature Is
grounded. Replace a grounded armature,

11. See Figure 5-18. Check for OPEN ARMATURE with an
ohmmeter or continuity tester. Check for continuity
belween all commutator segments. There should be
continuity (0 chms) 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 ohms). 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)

13,

15.

Figure 517, Grounded Field Test

See Figure 5-18, Check for OPEN FIELD WINDING with
an ohmmeter or continuity tester. Touch one probe to the
fleld wire. Touch the other probe to each of the brushes
altached to the field coils. There should be continuity. If
thera is no continuity at either brush, then the field
winding(s) are open and the fleld frame must be
raplacad,

. See Figure 5-19. Test BAUSH HOLDER INSULATION

with an ohmmater or continuity tester. Touch one probe
lo holder plate. Touch the other probe to each of the
positive (insulated) brush holders. There should be no
continuity (infinite ohms), It there is conlinuity at either
brush holder, replace the brush holder assembly,

See Figure 5-11, Check armature bearings (8) and
replace it necessary.

5-16
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Continuity (0 chms)

Figure 5-18. Open Field Test

No continuity(co ohms)

Figure 5-19, Brush Holder Insulation Test




16. Figure 5-20. Remove two drive housing mounting screws
(with washers and lockwashers). Remove drive housing

from solenoid housing.

=

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),

i

. f,

Figure 5-21. Starter Drive Assembly

ASSEMBLY

Sea Figure 5-21. Clean, inspect, and lubricate dnve
assembly components. Lubricale parls with  high
temperature grease, such as LUBRIPLATE 110.

2. See Figura 5-11. When installing drive assembly
components, open end of idler bearing cage (15) faces
toward solenaid.

3. When installing drive housing (10) 1o solencid housing
{11), use new O-rings (16). Be sure fo install return
spring {(17) and ball (18).

4, Lubricale armature baarings (8) and falt washer (20)
(883 only) with high temperature grease, such as
LUBRIPLATE 110, Install armature (&) and frame (7) 10
solencid housing (11),

&, Install brushas and brush holder (4),

6. Install end cover (3) with screws (2) and O-rings (1200
only),

7. Install bolts (1).

8.  Install solenold wire to tarminal

INSTALLATION

1. Install starter and starter gasket from right side of
motorcycle

2. Inslall positive battery cable and solenocid wire 1o
solenoid

3. Bee Figure 5-5. Install the two starter mounting balts and
washers. Tighten mounting bolts to 13-20 f-lbs
{18-27 Nm) torque.

4. Install primary cover. Sea PRIMARY CHAIN,
INSTALLATION, PRIMARY COVER in Section 6.

5  Fill pnmary 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

517



STARTER SOLENOID

GENERAL (Figure 5-22) ASSEMBLY (Figure 5-22)

The starter solenoid is a switch that is designed to open and
close the starting cireuit electromagnetically. The switch
consists of contacts and a winding around a hollow cylinder
centaining a movable plunger. 2. Install plunger (5) in solencid housing (),

Replace wire conneclion hardware as necessary,

3. Install pew gasket (4) onto cover (3).

DISASSEMBLY (Figure 5-22)

1. Femove screws/washers (1) and clip (2). 4. Position cover with gasket onto salenaid hausing. Install
’ clip (2) and screws/washers (1).

2. Remove cover (3) and gaskel (4); discard gaskel

3.  Remove plunger (5) from solenoid housing (8),

dvniBE2E

Screw and washer (3)
Clip

Cover

Gasket

Plunger

Solenoid housing

ol Y

Flgure 5-22. Starter Solenoid

5-18



DRIVE/TRANSMISSION 6

SUBJECT PAGE NO.

! specifications . . .. Ly 3 et s s N
Primary Chain B0 o R o Bl
2: 0 SSACORCArY DI BRI o o v 1) 000 0 RS Do AR A G G e b g b e ok 67
4. Clutch ! . B8

2.  Clutch Release Mechanism ] L WL LA e
6. Primary Dnve/Clutch BN i b i | 6-12
4 Transmission TERT TR ARG B B R o B=18
a ITENBITIES O Lt BB 4 5 pos . n whoinm, bhn g & wadnt o) b s b Bl 6-18
9. Shiter Forks and Drum i L A LT T T B L ol 6-20
10. Mainshaft and Countershaft i R e | 6-23
T U I S 50 dame st moboh i Saim b co it s (% chetih % e 15 b o Pl 6-30
12, AsCEsa Door BRariND8 . s s vw s s omd 8sbg &1 S 8w 6-32
13. Right Transmission Case Bearings . . . ... coviviiv. T ET v B34

14. Transmission Installation and Shifter Pawl Adjustment .. ............. 6-34




SPECIFICATIONS

NOTE

Service wear imjis are given as a guideling for measuring componenis that are not new. For measurement specificalions nat

given undar SERVICE WEAR LIMITS, sse NEW COMPONENTS,

Fifth gear (high)

L

ITEM NEW SERVICE WEAR
COMPONENTS LIMITS
Primary Drive (Engine-to-Transmission)
Engine sprocket — number of teath a5
Clutch sprocket = number of teeth 56
Rafio* 1.60:1
Final Drive (Transmission-to-Rear Wheel)
Transmission sprocket — number of teeth
883 cc engine 27
1200 ce enging 29
Rear wheel sprocket — number of teeth 61
Secondary drive bell = number of leeth (orange color code) 128
Hatio
B83 cc engine 2.261
1200 co anging 2101
Transmission
Prirary drive / ranamission lubricant capacity 32 U5 floz
(946 ml)
Overall gear ratios™ - Domestic & HD! 883cc 1200ce
Firat gaar {low) 9.7 9.04
Second gear o A e
Third gear 518 4.82
Faurth gear 426 3.97
3.81 3.36

‘Internal gear ralios indlcate number of mainshaft revolutions required to drive output sprocket one revolution
“*Dwvarall gear ratios indicate number of enging revalutions required to drive rear wheel one revolulion.



SPECIFICATIONS (CONTINUED)

ITEM

NEW
COMPONENTS

SERVICE WEAR |
LIMITS

Clutch
Type

Clutch plate thickness
Friction plate (fibar)

Steal plate
Clutch pack

Maximum allowable warpage
Friction plate (fiber)

Staal plate

Torque Values
Transmission sprocket nut lockplate screws

Transmission access door bolts
Drain plug

Primary cover fastenars

Chain tensionar stud nut

Torx fasteners (stator)

Engine sprocket nut

Sprocket cover screws

Shift lever pinch balt

Footrest fasteners

Clutch release mechanism screws
Inspection cover screws

Clutch hub nut (left-hand threads)

Countershaft retaining screw

Wet - multiple disc

0.0866 In. + 0.0031 in,
2.200 mm + 0.079 mm

0.0629 in. + 0.0020 in,
1.598 mm + 0,051 mm

06610 in_ (minimum}
{16,787 mm)

0.0068 in.
0,150 mm

0.0058 in.
0.150 mm

Transmission sprockel nut (left-hand threads)

Primary drive / transmission lubricant level screw

890-110 in-lbs
10.2-12.4 Nm

Sea page 6-35

13-17 fi=lbs
18-23 Nm

14-21 ft:lbs
18-28 Nm
B80-110 in-lba
B.O-12.4 Nm
90-110 In-lbs
10.2-12.4 Nm
20-25 ft-lbs
2734 Nm
30-40 in-lbs
3,4-4.5 Nm
190-210 ft-lbs
268-285 Nm

80-110 in-lbs
10.2-12.4 Nm

90-110 In-lbs
10,212 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 fi-lbs
895-108 Nm

1317 fr=lbs
18-23 Nm
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PRIMARY CHAIN

GENERAL

See Figure 61, 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 lthe
primary cover (3)

1. Locknut

2. Chain adjuster screw

3. Primary cover

4. Primary chain inspection cover
B
G

. Cluteh inspection cover
. Drain plug

Figure 6-1. Primary Cover

See Figure 6-2. A properly adjusted primary chain shouid
have the specified verfical free play in its uppear strand. Be
sure the measurement is taken midway between engine anc
cluteh sprockets with sprockets rotated to the tightest chain
position

NOTE

®  Always measure verfical free play with the sprockels
rotated to several different posifions. The fghtest
measurement abserved must be within the specifications
shown i Flgure 6-2,

w0

Check free play at tightest point on
chain - midway belwean sprockets

1
B

7

——

Engine Measurement “A"
L s 3/8-1/2 in. (9.5-12.7 mm)
s e 1/4-3/8 in. (6.3-8.5 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 14 -1/2
in. (63-12.7 mm) with a cold engine. The 14 in
(6.3 mm) minimum is only allowed at the absolute
tightast point in the drive, as measured with specialized
factory equipment. I a chain hag less than 14 in
vertical frea play (with a cold engine), adjust free play 1o
the “field" specification of 3/8-1/2 in, (9.5-12.7 mm). The
looser specilication will avoid overtightening, which might
olherwise occur during adjustment using “non-factory”
aquipment and methods.

An opening between the primary drive and transmission
compartments allows the same lubricant supply 1o lubricale
maving parts in both compartments, For complete lubrication
service on the primary chain, see TRANSMISSION
LUBRICATION in this saction,

Since the primary chain runs in lubricant, litle service will be
raguired. other than checking lubricant level and chain
tensicn. I, 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 batiery 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-
lery explosion producing personal injury.

See Figure 6-1. The primary chain can be adjusted without
remaoving the primary cover (3). Proceed as follows:

1. HAemove lhe two hex socket screws which secure
primary chain inspeaction cover (4)

Roate sprockets Lo find tightest painl an pamary chain,

Loosen locknut (1), Turn chain adjuster screw (2)
clockwise (inward) to reduce free play or counter-
clockwise (outward) to Increasa free play, Vertical free
play must fall within the limits specified in Figure -2,

NOTE

if verlical free play cannot be set withuin the imits specified in
Figure 6-2, thar primary chain and/or chaln adjuster are wom
bayond adiustment limits. Replaca parls as necassary

£

4, Bee Figure 8-1, When tension is sel comeclly, tighten
locknut (1) 1o 20-25 ft-lbs (27-34 Nm) larque.

5. Install primary chain inspection cover (4). Tighten hex
socket sorews 1o 40-60 in-lbs (4.5-6.8 Nm) lorgue.

REMOVAL

Primary Cover

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 bal-
tery explosion producing personal injury.

1. See Flgure &-1. Place a drain pan under the engine.
Remove drain plug {6) and drain lubricant from primary
drve.

Hemove gear shifter lever and |eft footrast assambly,

3 Loosen locknut (1) Turn ochain adjuster screw (2)
counter-clockwise o relax primary chain tensian.

4 Sea Figure 63, Remove clutch inspection cover (1),
Hemaove gquad ring (2) from groove in primary coves.

5. Slide spring {3) with altached nex lockplate (4) trom Hats
of adjusting screw.

-4

POl

1. Cluteh inspection 5 MNut

cover 6. Primary cover
2. Quad ring 7. TORX screw (4)
3. Spring A, Ramp assembly
4. Lockplate 9. Coupling

Figure 6-3. Clutch Inspection Cover

6. Turn adjusting screw clockwise o release ramp and
coupling machanism. As the adjusting screw |s lurned,
ramp assembly (8) moves forward. Unscrew nut (5) from
and of adjusting screw,

7. Remove hook ol ramp trom button ta the rear ol cable
and coupling (9), Remove cable end lrom slot in
coupling. Remove coupling and ramp assambly

8. Aemova screws which secure primary cover. Hemove
covar and gasket.

9. FAemove and discard shitter shatt oil seal,



3547

1.
2.
3.

Primary cover 4. Locknut (interior)
Locknut (exterior) 5. Plate
Chain adjuster screw 6. Shoe

Figure 6-4. Removing Primary Chain Adjuster

Primary Chain Adjuster (Figure 6-4)

1.

Remove primary cover (1), See REMOVAL, PRIMARY
COVER.

Ramove locknut (2) from adjuster screw (3), Turn
adjuster screw oul of threaded boss in primary covar.

Slide shoae (6) off plate (5) (shoe must be slid off plate
toward closed or blind side of shoe). Remove locknut (4)
and plata (5),

by | B3

-

p——y
{
-'q'-_'\.|\.|\.|\.|\.|\. \I_\ AL
4]

P

Threaded
| -~ boss
__'"-Y-— Nylon
~.  sealing
surface
1. Primary cover
2, Locknut 5. Plate
3. Adjuster screw 6. Shoe
4. Looknut 7. Spacer
Figure 6-5. Primary Chain Adjuster
INSTALLATION

Primary Chain Adjuster (Figure 6-5)

1. If shoe (6) is badly worn, replace it or adjuster assembly

2. Install plate (5) over top of adjuster screw (3). Place
spacer (7) over top of adjuster screw next to plate,
Secure plate and spacer lo adjuster screw by threading
on locknut (4). Tighten locknut to 10-12 fi-lbs (1416 Nm)
lorque

3. Place plate into slots at open and of shoe (6). Shide shoe
ovar plate until locknutl at top end of adjuster screw is
against clogsed (blind) side af shoa.

4, Position adjuster inside primary covar (1) with closed
side of shoe against covaer. Thread adjuster screw into
tapped boss at botton of primary cover. Al outside of
covar, install locknut (2) onto adjuster screw with nylon
sealing surtace toward cover.

5 Install primary cover, Ses PRIMARY CHAIN
INSTALLATION, PRIMARY COVER,
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Primary Cover

1,

10,

Always connect positive battery cable first. If the positive
cable should contact ground with the negative cable
Iinstalled, the resulting sparks may cause a battery explo-

Remove foreign material from magnetic drain plug,
Install plug and tighten to 14-21 fi-lbs (19-28 Mm) torque,

Install a new gasket on primary covar,

See Figure 6-6. Install primary cover and gaskel onto left
crankcase half using mounting screws. Tighten screws to
BO-110 in-lbs (3.0-12.4 Nm) lorque.

Install new shifter shaft oil seal,

Fit coupling over cable end with the rounded side
inboard, the ramp connector button outboard. With
retaining ring side of ramp assembly lacing inward, place
hook of ramp around coupling button and rotate
assembly counter-clockwise until tang on inner ramp fits
in slot of primary cover,

Sea Figure 63, Thread nut on adjusting screw until slot
of screw is accessible with a screwdriver. Fit nut hex into
recess ol outer ramp and turn adjusting screw counter-
clockwise,

Adjust clutch. See CLUTCH RELEASE MECHANISM,
ADJUSTMENT in this section, steps 1-2 and 5-8.

Adjust pnmary chain tension. Sea PRIMARY CHAIN,
ADJUSTMENT.

Add transmission fluid. See TRANSMISSION, LUBRI-
CATION in this section, steps -8,

Install the gear shifi levar. Tighten pinch bolt to 8O-
110 in-lbs (2.0-12 4 Nm) torque.

. Install left footrast. Tighten footrest mounting bolts to 16-

28 f-lbs (22-38 Nm) lorque.

AwaRNING

sion producing personal injury.

12.

Connaect battery cables, positive cable firat,

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. 5/6-18 x 3-1/2 in. bolt (2)

Figure &-6. Install Primary Cover Bolts




SECONDARY DRIVE BELT

GENERAL (Figure 6-7)

The secondary drive belt should be checkad 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 lransmission in neulral, with belt apd sprockets al
amblent temperatura (cold engine), and with molarcyele
resfing 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 balt using BELT
TENSION GAUGE (Part No. HD-35381). Measure belt
daflection "B" severdal times, each time with belt moved (by
rotating rear wheel) 1o & different position on sprockets, With
sprockels rotated to the tightest belt position, belt deflection
“B" should ba 916 in. to 1116 in. (14.3-17.5 mm) (measurad
at postion “A"),

w0

Figure 6-7. Secondary Drive Belt Deflection

ADJUSTMENT

1. Determine bell deflection in manner specified n
GENERAL above. Sea Figure B-7. It belt deflection "B" is
not 3M16-1116 in. (14.3-17.5 mm) [measured at posillon
“A", adjust per the following procedures.

2, Sea Figure 6-11. Remove colter pin (1) and loosen rear
axle nut {2). Turn axle adjuster nuts (3) (on each side of
rear fork) clockwise to decrease belt deflechon (increase
lension), or counterclockwise to increase balt deflection
(decrease tension). Turn each adjuster nul exactly the
same number of turns in order to maintain alignment of
raar wheal.

3 Check rear whoel allgnment. Wheel musl be centarad
between swing arm, See TIRES, WHEEL ALIGNMENT
in Section 2.

4. After balt deflaction is properly adjusted, tighten axla nut
{2) to 60-65 f-lbs (B1-88 Nm) lorque. Install cotter pin (1),

CLEANING

1. Keep dirt, grease, ol, and debris off the belt and
sprockets. Clean the belt with a rag which s slightly
damp with light cleaning agent,

1. Cotter pin 3.

Axle adjuster nut {2)

2. Axle nut 4.  Axle adjuster (2)

Figure 6-8. Secondary Drive Belt Adjustment

REMOVAL AND INSTALLATION

i False rear ol vehicle off the floor using a center stand
penaath framea.

2. Remove exhaust system. See EXHALIST SYSTEM,
REMOVAL in Section 2,

3. See Figure 6-9. Remove sorew (3) and clip (4) which
sacUre raar brake line 1o sprocket cover (5).

4.  Remove wo socket head screws (1) and lockwashers (2}
which secure rear brake master cylinder 1o sprocket
cover.

5. Al rear brake inkage, loosen locknut (7). Turm push rod
(61 at flats until rod end is free of push rod

£ Hemove three sprockel cover screws (8) and washers
(9}, Remove sprockel cover (5),
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AHEDE

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

7. See Figura 6-8 Aemowve cotler pin (1) and loosen rear
axle nut (2). Decrease bell lension by Wwrning the axle
adjuster nut (3) on each side of rear fork an egqual
number of turns counterclockwise

AcauTion

Do not bend secondary belt backwards or into loops
smaller than 5 inches (130 mm) in diameter. Damage to
belt cords will otherwise result.

B. Remove right lower shock absorber bolt and belt guard.
Remove balt.

9. See Figure B9, Install bell. Aeinstall removed
components in revarse order of removal proceduras

® Tighten sprocket cover screws (8) to 80-110 in-lbs
{10.2-12.4 Nm} torgue.

& Tighten master cylinder scraws (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 balt tension; see SECONDARY DRIVE BELT
ADJUSTMENT,



CLUTCH

GENERAL (Figure 6-13)

The purpose ot the clulch is to smoothly disengage and
engage the engine from the rear wheeal for starting, slopping,
and shifiing gears.

The clutch 15 a wal, multiplé-disc cliutch with six steal plates
(18). one sprng plate (19), and eight fiber {friction) plates
(17) stacked altarnately in the cluteh shell (25), The order of
plate assembly, lrom inboard to outboard, is as follows:

F-8t-F-5t-F-51-F-5p-F-3t-F-581-F-51-F
{F = Friction plale, St = Slae| plale, Sp = Spring plate)

The fricion plates (clutch driving plales) are keyed lo the
cluteh shell (25), which 15 driven by the engine through the
primiary chaln, The steel plates (clutch driven plates) and the
centrally located spring plate (also a clutch driven plate) are
keyed to the cluteh hub (22), which drives the rear whael
through the transmission and secondary drive bait,

When the clutch is engaged (clutch lever released), the dia-
phragm spnng (10) applies sirong inward force agalnst the
pressure plate (16), the pressure plate then presses the
elutch plates (17, 18, and 18) tagether, allowing no slippage
between the plates and causing the plates to tum as a single
unit. The resull is that the rotational force of the clutch shell
(25} is Tully transmitted through Lhe “locked” clutch plates fa
the cluteh hub (22). As long as the transmission is sel in a for-
ward gear, power from the engine will be transmitted to the
rear wheel,

When the clutch is disenpaged (clulch lever pulled to left
handlebar grip), the pressure plate (18) is pulled outward (by
clutch cable action) against the diaphragm spring {10),
Ihereby compressing the dlaphragm  spring. With  tha
pressure plate retracted, strong inward foree no longer
squeazes the clulch plates (17, 18, and 18} together, The
friction plates {(17) are now free to rotate at a differant relative
spaad than that of the steel and spring plates (18 and 19) {i.e,
- slippage between the clutch plales oocurs), The resull (s
that the rotational force of the cluteh shell (25) |s no longer
fully transmitted through the “unlocked" clutch plates to the
clutch hub (28). The engine is free lo rotale at a ditfarent
spaed than the rear wheel,

TROUBLESHOOTING

————— =

Symptom

Cause (Check in following order)

Remedy

Gluten slips. Incarrast cluteh release adjustment,

Worn clutch plates.
Clulah drags. Incorrect clutch release ad|ustment,
Warn eluleh release ramps or balls,
Warped clutch staal plates,

Owerfilled primary.

Blade worn or damaged cluteh gear splines

Check and adjust clutch release machanism,
Check service wear limits, Replace plates.

Check and adjust clutch release machanism
Replace release ramps and/or balls.
Replace clutch steel platas.

Replace clutch gear or hub as required.
Crain lubricant o correct level
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CLUTCH RELEASE MECHANISM

ADJUSTMENT

All models fealure a new primary cover and a guick-release

caution to avoid damaging or dislodging quad ring in
primary cover. Sea Figure 511

clulch cable lo simplify both clutch service and adjustment, 5. Slide spring with altached hex lockplate from lats of
y adjusting sorew. Turn adjusting screw counter-clockwisa
1. See Figure 6-10. Slide rubber boot off cable adjuster. until resistance Is fell. Back off adjusting serew 1/4 turn
2, Molding cable adjustar with 1/2 inch wrench, loosen jam 6. Slide spring with hex lockplate onto flats of adjusting
EELF:S";%;;; .1_5 H’;::ngitt;ac:‘ mﬁan: dm;;riwa:u’:m{g sorew. If necessary, turn adjusting serew clockwise
e Iarg.e ariitnt o] s g at hand loor slightly so that lockplate slides onto flats while also fitting
: within recess of ouler ramp.
8 1F:: ET::fEfﬁﬁt ;:i;ﬂtf;;:;:e:ﬂ :;?;ém;g::érhm" 7. Verify that quad ning s fully seated in graove of primary
. ' cover. Using T-27 TORX driver, install four TORX screws
4, Using T-27 TORX driver, ramove four TORX screws with with washers lo secure clutch inspection cover. Tighten
washers |0 remove clulch inspection cover. Exercise SCrews In & crosswise pattern 1o 7-8 i-ibs (9-12 Nm)
lorgue,
wOlE Buffin
B, Turn cable adjusler clockwise away from [am nut untll
slack |s eliminated. Pull clutch cable farrule away from
cluteh lever bracket 1o check frae play. Turn cable
adjuster as necessary to abtain 1/16 to 1/8 inch lrea play
4 batween and of cable ferrule and cluteh lever bracket, as
showr in Figure 612,
1. HAubber boot 8. Hold adjusier with 1/2 inch wrench, Using 918 ingh
2, Cable adjuster wrench, lighten |am nut against cable sdjuster, Cover
3. Jam nut cable adjuster mechanism with rubber boot
4. Cable end
10. Pasilion spring washer over lower inside hale of lef
Figure 6-10. Clutch Cable Adjuster Mechanism footrest support. The concave side af the spring washer
L EE RS 12
/
1. TORX screw with washer (4)
2. Clutch inspection cover
3. Spring
4. Lockplate
5. Nul
6. Outer ramp
1 7. Ball (3)
8. O-ring
9. Cable end fitting
. 10. Clutch cable end
I
11. Primary cover

12. Cluich adjusting screw ass'y
13. Retaining ring

14. Quad ring

15. lnner ramp

16. Coupling

Figure 6-11. Clutch Release Mechanism
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2 REx

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 lhe support flange. Align holes in ootrest
wilh those in support and spring washer Install bolt and
locknut, Tighten locknut o 8-16 f-lbs (11-22 Nm) torque,

DISASSEMBLY

AWARNING

To avoid sccidental start-up of vehicle and possible per-
sonal Injury, disconnect the battery cables before pro-
coeding. 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.

| Sea Cluleh Release Machanism, Adjustmenl, steps 1-4,

2 Slide apring with attached hex lockplale from fats 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 torward, Unscrew nut from end of
adjusting screw.

4, Femove hook of ramp from button to the rear of cable
and coupling, Remaove cable end from slot in coupling,

5 HRemove relaining ring from ramp assembly lo separale
inner and outer halves, Remove balls Irom ramp sockats,

CLEANING, INSPECTION, AND
REPAIR (Figure 6-11)

1. Thoroughly clean all parts in cleaning solvent

2, Inspect threa balls of release mechanism and ball socket
sirfaces of inper and outer ramps for wear, pitting,
surface breakdown and other damage Replace parts as
necessary,

3. Check hub it of inner and outar ramps. Replace ramps ||
axcassivaly worm.

4. Check clutch cable for frayed or worn ends. Replace
cable If damaged or worn.

5, Change or add transmission fld if necessary See
TRANSMISSION, LUBRICATION in this section.

ASSEMBLY (Figure 6-11)

1 Apply mult-purpose grease fo balls and ramps. nser
balls in sockets of outar ramp. Install inner ramp an hub
of ouwter ramp with tang 180° from hook of outer ramp.
Install retaining ring n groove of outer ramp hub,

2. Fit coupling over cable ond with the rounded side
inboard, the ramp connactor bulton outboard. With
retaining ring side of ramp assambly lacing inward, place
hook of ramp around coupling bulton and rotate
assenmbly countar-clockwise untll tang on inner ramp fits
in slol of primary cover

4. Thread nul on adjusting screw until slol of screw s
accessible with a screwdriver. Fil nut hex into recess ol
oular ramp and turn adjusting screw counter-clockwlse
until resistance is felt. Back off adjusting screw 1/4 turn.

4. See Cluich Release Mechamsm, Adjustment, sleps 6-
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-
live cable installed, the resulting sparks may cause a bat-
tery explosion producing personal injury,

NOTE

It leplacement of clutch pack (friction plates [17], steel plates
{18], and spring plate (18]} is the only service work 1o be
perfarmed, perform REMOVAL Step 1 anly, and then procesd
to DISASSEMBLY, NOTE,

\. Famove primary covar, as described under PHIMARY
CHAIN, REMOVAL. PRIMARY COVER,

2, Install SPROCKET LOCKING LINK (Part Mo. HD-
J8362). Remove the engina sprocket nut. Loosen, but do
not remove, angine sprocket, Il necessary, use the
slotted portlon of PULLER (Part No. HD-97292-81) and
Iwo bolls lo loasen the enging sprocket,

3. Remove retaining ring (13} Remove adjusting serew
assembly (12. 13, 14, and 158) from pressurs plate (16),

AcauTion

Clutch hub nut (22) has left-hand threads. Turn nut
clockwise to loosen and remove from mainshaft,

4. Remave nut (20) and washer (21), Remove the clulch
assembly, primary chain, and engine sprocket as an
assembly from the vehlcle.

B It primary chain s damaged or excesaively worn, remove
It from engine sprocket and clutch assembly; replace
original primary chain with 8 new one.

DISASSEMBLY

NOTE

See Figure 8-13. If raplacement of cluleh pack (friction plates
(17, steel plates [18) and spring plate [19]) is the only
sarvice work to be perfarmed, perfarm DISASSEMBLY Steps
2 3 4,5 and 7 only, and than procead g INSPECTION AND
FAIR,  NOTE.  Observe all WARNING  and
CAUTION statements which apply to the steps

specified.

I, See Figurs 6-13. Wilth cluleh assembly removed from
primary chaincase, reinstall adjusting screw assembly
112, 13, 14, and 15) into prassure plate (16), noting that
Iwo tabs on perimeter of release plate (12) must be
inserted into corresponding recesses in pressure plate
(16}, Secure Ihe adjusting screw assembly with retaining
ring (1:3),
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AWABRNING

See Figure 6-14. Do not attempt to disassemble the
cluteh 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 (Parl
Mo, HD-38515-91) (itam 1, Figure 6-14} onto the clutch
adjusting screw (item 15, Flgure 6-13). Place the bridge
(ltem 2, Figura 6-14) ol SPRING COMPRESSING TOOL
(Part No, HD-38515A) against diaphragm spring (item
10, Figure B-13). Thread the tool handle (itlem 3, Figura
6-14) onla ena of forcing scraw.

Acaumon

See Figure 6-13. Turn compressing lool handle only the
amount required to remove spring seat (9) and snap ring
(8). Excessive compression of diaphragin spring could
damage clutch pressure plale.

3. See Figure 6-13. With a wrench on the clutch spring
torcing screw flats to prevent the forcing screw from
turning, turn handle clockwise untl \ool relieves pressure
on snap ring (B and spring seal (9).

4. Remove snap ring (B} and spring seat (9) from he
groove In clutch hub (22) prongs, Remove the assemibily
of diaphragm spring (10). pressure plate (16), adjusting
screw components, and compressing tool.

5 Turn the compressing tool handle counterclockwisea Lt
the clutch spring forcing screw disconnacts from ke
olutch adjusting screw (15). Remove snap rng (8),
spring seat (9), and diaphragm spring (10) fram prossure
plate {16} assembly.

6 Remove retaining ring (11) and adusting screw
assembly (12, 13, 14, and 15} Iram pressure plate (16) 1t
necessary, disassemble adjusting screw assembly by
rémaying retaining rng (13), and then separating (he
remaining adjusting screw components (12, 14, and 15).

7. Remove the clutch pack, which consists of sight friction
plales (17), six steel plates (18), and a spring plate (14),
from the clutch hub (22).



w1 St

1. Spring 10, Diaphragm spring 18. Spring plate
2. Locking plate 11.. Retaining ring 20. Nut mainshah
3. Mut 12. Release plate 21. Washer

4. Coupling 13. Retaining ring 22. Cluteh hub

5. Duter ramp 14. Bearing 23. Retaining ring
6. Ball(3) 15. Adjusting screw 24. Bearing

7. Inner ramp 16. Pressure plate 25. Clutch shell
8. Snap rihg 17. Friction plate (8) 26. Retaining ring
9, Spring seat 18. Steel plate (6) 27. Retaining ring

Figure 6-13. Clutch Assembly
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1. Forcing serew

2, Bridge
3. Handle

Figure 6-14. Compressing Clutch Diaphragm Spring

AcauTion

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. I the assembly is pressed
apart, the bearing must be replaced,

H. Bee Figure 6-13. Remove retaining rng (23) from
inboard and of clulch hub (22). Using an arbor press,
separate cluteh hub (22) from assembly ol elulch 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 tha inboard side of bearing
{24} outer race to remove bearing from chteh shall

INSPECTION AND REPAIR
(Figure 6-13)
NOTE

I replacement of chitch pack Irctlon plates [17], steel plates
[18), and spring plate [18]) 15 the only service work ta be
performed, perfortn all INSPECTION AND REPAIR steps
fexcept Step 5), and then proceed to ASSEMBLY, NOTE,

Wash all parts, except the friction (driven) plates (17) and
bearing (24), in cleaning sclvenl. Blow dry with compressed
alr. Examing the clulch 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 must be placed on a
surface plate or flat surface. Replace any plates that are
damaged or thal 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 olher. Measure the thickness
ol the eight stacked friction plates with a dial caliper o
micrometer, The minimum thickness must be 0.661 in.
(16.78 mm). If the thickness is less than specified. the
friction plates and steel plales must be discarded, and a
new set of both friction and stesl plates must be
Installed

5 Check the bearing (24) for smoothness by rotating the
clutch shell while holding the clstch hub. If bearing s
rough or binds, it must be replaced.

o

Check the primary chain sprockel and the slarer ring
gear on the clutch shell (25). If either sprockel or ring
gear are badly worn or damaged, replace the clutch
shall.

7. Check the slots that mate with the clulch plates on both
clutch shell and hub. I slats are worn of damaged,
replace shell and/or hub.

8. Chack the diaphragm spring (10} lor cracks or bent tabs,
Install a new spring if either condition exlsis.

ASSEMBLY

NOTE

See Flgure 6-13. If repfacement of clutch pack (frictlon plates
[17]. sleal plates [18] and spring plate [19]) s the oniy
service work to be perfarmed, perform ASSEMBLY Staps 2,
5 6, 7, and 8 only, and then procesd fto INSTALLATION,
NOTE Observe all AAWARNING and d\cauTion
statements which apply to the steps specitied.

1. See Figure 6-13. If the assembly of the clulch hub (22)
and shell (25} was disassembled, press new baaring
(24) in clutch shell; secure bearing with a new rataining
fing (23). Press Inboard end of clutch hub o shall
bearing: secure with new retaining ring (26) on end ol
hub.

2. Install the clulch pack, which consists of sight friction
plates (17), six steel plates (18), and a spring plate (18),
inlo the cluteh hub (22). The order of plate assembly,
from inboard to outboard, is as follows:

F:-59-F+B-Fva1-F-gp-F-m1-F-5-F-8-F
INBOARD, : . OUTBOARD
F = Friction plale
8 = Sleal plate
Sp = Spring plate
3. Il disassembled, assemble bearing (14) and adjusbing

screw (15) In release plale (12); secure wilh new
retaining ring (13),



4. Install adjusting serew assembly (12, 13, 14_and 15) inta
prassure plate (16), nofing that two tabs on perimeter of
release plate {12) must be inserled Into corresponding
recesses In pressure plate (16). Secure the adjusting
serew assambly with retaining ring (11),

(& 1]

Position dlaphragm spring (10}, with lts concave side
facing Inboara (loward pressure plate), onto pressure
plate (16) assembly. Position spring seat (9), with its flat,
larger O.0. side facing inboard (toward diaphragm
gpring), and a new snap ring (8) onta convex (outboard)
side of diaphragm spring (10),

6 Thread the CLUTCH SPRING FORCING SCHEW (Part
Mo, HO-38515-91) (item 1, Figure B-14) onle the cluleh
adjusting screw (item 15, Figure 8-13), Place the bridge
(item 2, Figure 6-14) of SPRING COMPRESSING TOOL
(Part No. HD-3B515A) against diaphragm spring (item
10, Figure 6-13). Thread the tool hapdle (item 3. Figure
6-14) onto end of forcing screw. Do not lighten
comprassing tool against diaphiagm spring at this time.

7 Bee Figure B-13, Align square openings of pressure
plate (16) and diaphragm spring (10) so that the
assembly can be Installed ovar prongs of clutch hub (22),
Place assembly of spring seal, snap ring, dlaphragm
Bpring, pressure plate. adjusting screw components, and
compressing tool onte eluteh hub (22), and against
oluteh pack,

AcauTion

Turn compressing tool handle only the amount required
to Install spring seat (9) and snap ring (8). Excessive
compression of diaphragm spring (10) could damage
clulch pressure plate.

8. Place a wrench on the cluleh spring forcing screw flats 1o
pravant the forcing sorew from turning, Turn compressing
tool handle clockwisa untll dlaphragm  spring (10)
comprasses just enough to install spring seat (9) and
snap ring (8) into the groove In clutch hub (22) prongs.
Wilh snap ring positioned against flange face (outboard
sida) of spnng seat, and fully sealed in groove of clutch
fiub, caratully loosen and remove comprassion tool.

g Remove retaining ring {11), Remove adusling screw
assembly (12, 13, 14, and 15) Irom pressure plate (16}

INSTALLATION (Figure 6-13)

NOTE

If replacemertt of clutch pack (friction ates [17), steel plales
(18], and spring plate [12]) was the only service work
performed, perform INSTALLATION Siep 5 oniy.

I, Install the engine sprocket, clutch assembly, and primary
chaln as & unlt 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 1o 180 - 210
ft-lbs (258-285 Nm) torgque,

Acaution

Washer (21) must be installed with the word “out” tacing
the mainshaft nut (20), Incorrect assembly can result in
clutch and/or transmission faliure,

3. Apoly two or thae drops of LOCTITE Threaolocker 262
(rec) onto Ihreads on end of manshaf. \nstall washer
(21) and nut (20) (left-hand threads) on mainshaft,
Tighter nut (20) 1o 70-80 H-lbs (95108 Nm) tarque

4, Install adjusting scraw assembly (12, 13, 14, and 15) In
the pressure plate (16), nating that lwo tans an parimater
of release plate (12) must be Inserted inlo corresponding
racassas in pressure plate (16). Secure assambly with a
new relalning nng (11)

6. Insall primary cover as described under PRIMARY
CHAIN, INSTALLATION, FRIMARY COVER Connec
ballery 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 perrmils
the rider to vary the rafic of engine speed-to-rear driving
wheel speed in order 1o meel the varying conditions of
aperation.

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 cluteh gears, on the mamnshaft and countershaft, into
and out of mesh with the other gears

LUBRICATION

Drain transmizsion and refill lo correct level with fresh, clean
lubrican at least onca each year or every 5000 miles (8000
km), whichever comas first, For best results, drain lubricant
while hot, Procead as follows:

dhcauTion

Do not overfill the primary chaincase with lubricant.
Overtfilling may cause rough clutch engagement and
incomplete disengagemen! (or clutch drag).

1. On level surface, stand vehicla upright (not leaning on
|itty stand) to prevent chaincase lubricant from draining
out of clutch cover opaning when refillad.

2. 5See Figure 6-15. Posillon B sultable conlainer under
transmission lubricant drain plug (1), Remove drain plug
and drain lubricant,

1. Drain plug
2. Cluteh inspection cover

Figure 6-15. Primary Cover
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3. Remove foreign material from magnelic drain plug.

Aeinstall piug and tighten to 14-21 fi<lbs (19-28 Nm)
targue,

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 fo
avioid damaging or dislodging quad ring in primary cover.

AcauTion

Do not overflll the primary chaincase with lubricant.
Overfilling may cause rough clulch engagement and
incomplete disengagement (or clutch drag).

5 Add 32 fluid ounces (946 ml) of Harley-Davidson Spart-
Trans Fluid (Part No. 9B854-96 quart size; Part No
98855-96 gallon size) through clutch inspection cover
opening,

B. See Figure 6-16. Verily that lubricant level (5) |s even
with bottom 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 7-8 ft-lbs (8-12 Nm) torgue,
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Chaincase lubricant level

Figure 6-16. Chaincase Lubricant Level
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TRANSMISSION CASE

GENERAL

The rear compartmant of the left and nght crankease halves
farm the transmission case. An access cover (door) allows
removal of lransmission components withoul removing the
engine or disassembling (splitting) the crankcase,

REMOVAL

1. Hamove exbaust system. See EXHAUST SYSTEM,
REMOVAL in Section 2,

2 See Figure 6-18. Remuve foulrast, brake pedal, sprocket
cover (5), and rear brake master cylinder from right side
of motoreycle.

-

winba1a

1. Socket screw (2)

2. Lockwasher (2) 6. Push rod

3. Screw 7. Locknut

4. Clip 8. Socket screw (3)
5, Sprockel cover 8. Washer (3)

1. Main drive gear shaft

2. Transmission sprocket

3. Tranamission sprocket nut
4. Lockplate

5. Socket head screw (2)

Flgure 6-19, Transmission Sprocket

Figure 6-18. Sprocket Cover

3. Place a drain pan under the engine. Remaove drain plug,
and draln lubricant rom primary driveftransmission.

4. See Figure B-19. Place fransmission in first' gear.
Remove two socket head screws (5) and lockplate (4)

Acaumion

Transmission sprocket nut has left-hand threads. Turn
nut clockwise o loosen and remove from main drive gear
shaft.

5. Aemove transmission sprockat nut (3) from main drive
gear shaft (1),

6. See Figure 5-20. Remove cotter pin (1) and loosen rear
axle nut (2). Reduce tension on secondary' drive ball by
turing axle adjuster nuts (3), on each side of rear tork,
an equal number of turns counterciockwise,

6-18 J

R s
1

Axle adjuster nut (2)
Axle adjuster (2)

2. Axie nut. A,

8. Remove primary

Sea Figure 6-19. Remove secondary drive belt from
transmission  sprocket  (2), Remove  fransmission
sprocket from main drive gear shaft (1),

cover; saa PRIMARY CHAIN,

REMOVAL, PRIMARY COVER.

8. Remove clutch assembly, primary chain, and engine

sprockel as described upder PRIMARY DRIVE/

CLUTCH, REMOVAL



10. See Figure 6-21. Lock transmission in gear. Remaove
countershaft Torx screw and retainer,

Figure 6-21, Countershaft Retainer

11. See Figure 68-22. Detach spring (1) from groove in post
(2.

12, Remove retaining ring (10) and detent plate (9), You will
nead to use a new rataining ring for installation.

13, Remove two locknuls (3) and washers (11) which attach
shifter shafl assembly (6) to studs al transmission case.
Remove shifter shaft assembly.

14. ARemove five access door bolts (7) and washers (B),
Remove transmission assembly by pulling it straight
outward, away fram transmission case.

CLEANING, INSPECTION AND
REPAIR

Thoroughly clean transmission compartment with cleaning
solyent, Blow parts dry with comprassed air. Inspect parls 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
pattion of the right crankcase half. See NEUTRAL INDICA-
TOR SWITCH in Section 7 for testing, removal, and installa-
tion procedures,

b1 E3in
11
3
6 l Pt
@I@‘Ifﬂi
}V‘
L
10
1. Spring 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

ral indicator
switch

Figure 6-23. Neutral Indicator Switch
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SHIFTER FORKS AND DRUM

DIS ASSEMELY 2. See Figure 624, Aemove nut (10}, washer (14}
screw(18), drum lock plates (8, 9), deten! arm (16, and
| Remove the ransmission assembly as described undar spring (17).
TRANSMISSION CASE Mounl lransmission assembly
in vise with protective jaws. 4. Remove and discard the three lork cotter pins (4).

b 2y

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. Delent arm

3. Shifter fork 4th gear 10. Nut (2) 17. Spring

4. Cotler pin 11. Shifter shaft assembly 18. Screw, detent

5. Pin, shifter fork 12, Nut 19. Bearing, mainshaft
6. Pin, neutral indicator 13. Plate, detent 20. Bearlng countershait
7. Shitter fork drum 14. Washer 21. Washer

Figure 6-24. Shifter Mechanism
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4, Remove three shift fork pine (5). A small magnet is
useful in freeing the fork pins (5).

5. Slide shift drum (7) away fram access door. through
shifter Torks, The nautral switch pin preventz removal in
the other diraction,

€. Remove shift forks (3, 2, 1),

CLEANING, INSPECTION AND
REPAIR

1, See Figure 6-24 Clean all parts except bearings (18, 20
with solvant.

M

Inspect bearings (19 and 20) and shiflar drum ends. If
ends of shilter drum are pitted or grooved, replace the
shifter drum and bearings. I replacing bearings, see
ACCESSE DOOR BEAHINGS laler in this section,

3. Inspect shifter drum (1) for cracks or wear: replace W
Necessary,

ASSEMBLY

|, Sea Figure 6-25 for shifter lork identilication, Sea Figure
6-24. Lubricate the shaft bore in fork (1) with Sporl
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.

L SEm

4th gear Ist and 3rd and
/ 2nd gear 5th gear

@] (&) =
L L

Figure 6-26. Shifter Fork Identification

2. Lubricate the shaft bore i lork (2) with Sport
Transmission tube. Place 15t and 2nd gear shifter fork
(2) in the fork groove of countershaft 3rd gear, Ba sure
the flat side of fork is lacing away from the acoess door

3  Lupricate the shaft bore in fork (30 with Sport
Tranemission Lube. Place 4th gear shifter fork (3) in the
fork groove of mainshafl 151 gear, Be sure the fiat side of
fark Is facing away fram the access doar.

4, See Figure 6-24. Position the shifter drum shaft so that
the neutral indicator switch achvator pin (6) 15 wpward,
The shaft is then In the neutral position. Insert the pin
gnd of drum shalt (7) through the hubs of shiller forks
(1}, (2) and (3) and through the bearng in access caver,

5. Align the hele through the top of rach shilter fork with the
appropriate cam groove in the shifter drum, Lubricate
pins (5) with Sport Transmission Lube. Drop ping (5)
through the holes in shifler forks, With a  small
screwdrivar press on the pins while manipulating the
forks back and lorth untll the pin Eeats in the drum
groove, Secure pins 0 place With new coller pins (4).

Acaumion

To prevent possible cotter pin damage, the pins must be
inserted through the shifter forks as shown in the inset of
Flgure 6-24.

NOTE

Sea Figure 6-26. Datant plate (2) and bowed snap rng (1) are
not instafled at this time. Thase parts are instalied during
transmission instaffation after the final shifter paw! adiustment
is complated. See TRANSMISSION INSTALLATION AND
SHIFTER PAWL ADJUISTMENT later in ihis seclion,

6. See Figure 6-26. At the inside of the access door (11),
place the shifter drum retentlon plate (7) In the groove of
the drum shaft, Take care to comectly align the shifter
drum retantion plate (7} and drum reinforcement plate
(8) with the retalning pin pressad in the retention plate
(7). Insert detant screw (3) through detent arm (5),
ransmission access door (11}, shifter druem retention
plate (7}, drum reinforcement plate (8) and washer (9)
Thread nut (10) on detenl screw (3) and lighten to 13-17
thlbs (18-23 Nm) lorgue.
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Il Eebuie

1. Retainer 7. Shitter drum retention plate/
2. Detent plate pin assembly

3. Detentscrew 8. Reinforcement plate

4, Spring 9. Washer

5. Detent 10, Nut

6. Post 11. Transmission access door

6-22

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. HRemove 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 parl develops a certain wear
pattern and a kind of "sel" with fts mating parts. For this
reason, it is important that each component be reinstalled in
its anginal location and facing s original direction,

3. See Figure 6-28. As each component is removed, placa
it an a clean surface in the exact ordar of removal,

Sea Figure 6-29. Using relaining ring pliers Part No,
JE586 remove and discard retaining ring (5) next to
countershaft Sth gear (12). Slide countershaft 5th {(12),
mainshaft 2nd (22) and countershalt 2nd (11) off end of
shafts.

4, Remove split bearing (7) that was under gear (11) and
thrust washer (6) on the countershaft,

L,

ll||r| n

Use prutactlva jaws
when clamping in vise

Figure 6-27.

alliGRs 22

Figure 6-29.
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Figure 6-30. Transmission Assembly




8.

10.
1.
12.

Bearing

Door, access

Spacer, bevel

Gear, countershaft 4th
Ring, retaining (7)
Washer, thrust (6)
Bearing, split (4)

Gear, countershafi 1st
Countershaft

Gear, countershaft 3rd
Gear, countershaft 2nd
Gear, countershatft 5th

13.
14.
15.
16.
17.
1B8.
19.
20.
21,
22,
23,
24,

Bearing, closed (countershaft)
Sprocket, chain/belt
Seal, ol

Spacer (balt drive)
Ring, quad

Ring, retaining
Bearing, ball
Bearing, needle
Gear, mainshaft 5th
Gear, mainshaft 2nd
Gear, mainshaft 3rd
Gear, mainshaft 1st

25,
26.
27.
28.
29,
30.
31.
32.
3Ja.
34
3s.
36.
a7.

Gear, mainshaft 4ih
Spacer

Mainshaft

Bearing

Ring, retaining
Seal

Retention collar
Torx screw

Ring, retaining

MNut, mainshaft
Washer, spring
Bushing

Bearing closed (shifter shat)

Figure 6-30. Transmission Assembly (cont'd)
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Figure 6-33.
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Figure 6-34.
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10,

1.

See Figure B-32 Remove retaining nng (5) next to
countershalt 3rd gear (10}, Slide countershatt 3rd gear
{10) off free and of shaf,

At mainshafl, between mainshalt 1st gear (24) and
mainshalt 3rd gear (23), expand relaiming ring (&) and
move next to mainshaft 15l gear along with thrust washer
(6), Move mainshafl 3rd gear as tar as possible toward
mainshaft 15! gear (24). Expand retalning 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).

Elide thrust washer (6) off end of mainshafl, Expand
retaiming ring (5), which Is next to mainshalt 151 qaear
(24}, and slide off end of shaft

See Figure 6-33. Place COUNTERSHAFT GEAR
SUFPORT PLATE (Part No. HD-37404) under
countershaft 4th gear (4). Place assembly on prass with
sliitable metal blocks under the support plate, Place a
sockel or mandrel, smallar than inside diameter ot
bearing, and press countershalt free of access covar
Slide mainshaf 1st gear (24) off mainshaft

See Figure 634, Remove peveled spacer (3) and
countarshaft dth gear (4).

Expand rataining ring (5) located next io countershaft 1st
gear (8). Remowve refaining fing (5) and thrust washer
(6). Slide countershalt 1st gear off end of shaft. Remove
splil bearing (7).

HRemaove thrust washer (6). Expand remaining retaining
ring (5) and slida oft shaft. This completes disassemily
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 shafl until mainshafi is
free of access doar bearing Hemove spacer (26),
mainshaft 4th gear (25) and split bearing (7).

Remoye thrust washer (8), Expand and remove
rermaining relaining ring (5).

CLEANING, INSPECTION AND
REPAIR

j

Clean all parts (except bearings) in cleaning solyvent, and
blow dry with comprassad air,

Check gear teeth for damage. If gears are pilted, scored,
rounden, cracked, or chipped, they should be replaced,

Inspect the engaging dogs on the gears. Replace the
gears it dogs are rounded, cracked, battered, chipped, or
dimpled.

Dlscard all retaining rings that were removed,

ASSEMBLY

AAcaumion

During assembly, the split bearings (7) and the internal
bores of the gears musl be lubricated with SPORT
TRANSMISSION FLUID prior to assembly. Leaving these
paris dry could accelerate wear at start-up,

Find a sectlon of pipe that matches the inner race of
beanng (28)

See Figure 6-36. Flace lhe door assembly, oulside
downward, on a press with the inner race of bearing (28)
resling on the sectlon of pipe. Insert the splined end of
tha shaft through the bearing and hold in a vertical
position. Press the shalt into the bearing until the
baanng bottoms against the shalt shoulder.

windez|

Figure 6-35.

b

.

-,__,..-ﬂ
<] Pl
Pipe —_ 7
Figure 6-36.
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Figure 6-37.
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Figure 6-39.

10,

See Figure 6-37, Place spacer (26) over mainshaft and
position next to bearing (28). Position split bearing (7)
Inte machined seat next to spacer (26), Locate malnshatft
4th gear (25), which can be identified by the two radial
grodves al one side. Slide gear (25) onto shaft with radial
grooves facing door, Position gear over bearing next 1o
spacer (26).

Install thrust washer (8) and retaining ring (5) next 1o
gear (25). It will be necessary to push the retaining ring
inte final position with & scrawdriver,

Slide mainshaft 1st gear (24) onto mainshaft with the
locking dogs facing gear (258),

See Figure 6-38. Install relaining ring (5). Position
retaining ring in the second ring groove Trom the and with
internal threads. Install thrust washer (8) next to retaining
ring. Install split beanng (7) in seat next to washer (&),

Locale countershaft first gear (8), Gear (B) has a ring
gronve at one side of the gear. Install gear (8) ovar splil
bearing (7).

Install thrust washer (6) and relaining fAng (5) next to
fear (8)

Locate countershalt 4th gear (4). This gear is splined
and has a single radial groove at one side. Posilion gear
next to shap ring (5). Place bevelad washer (3) over end
af shaft with beveled side away from gear (4).

See Figure 6-30. Stand countershaft assembly on press
with small end (end with threaded hola) upward, Place
access cover and mainshafl assembly on fop ol
countarshaft with bearing (1) in access cover over end of
countershaft. Place a sockel or saction of pipe on inner
race of bearing (1), Hald assembly straight, making sure
gear teeth on countershatt are engaged with gear teeth
on meainshaft, and press beaiing onto shaft until beveled
spacer boltoms against bearing.

NOTE

When correctly installed. countershait 4ih gear should have
Zero end piay.
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12,

13,

156

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 (8,

Install mainshaft 3rd gear (23) onto shall over bearing
(7).

Install thrust washer (5) and retaning ring (5) next fo
gear (23).

. Install countershaft 3rd gear (10) onto shatt.

See Figura B-41. Install retaiming ring (5) and thrusi
washer (6). Install split bearing (7) into seat next to thrust
washer (8).

Install countershaft 2nd gear (11) over baaring (7)

. Install mainshah 2nd gear (22) onto shaft,

. Install countarshaft 5th gear (12)

Expand retaining ring 15) and slide into groove next to
countershaft 5th gear (12).

See Figure 6-42. Al oulside of access door, position
retenlion collar (31) next to end of counershafl with
bevelad 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 lransmission in gear, and tighten TORX screw to
13-17 f-lbs (18-23 Nm) torque.

w38

Figure 6-40,

sIndaET?

Figure 6-42.
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MAIN DRIVE GEAR

REMOVAL

1. Remave fransmission as described under TRANSMISSION
CASE eariar in this section.

2. See Figure 6-43. From inside case tap out seal (3) at end
of mainshal 5th gear (1). Discard seal (3).

3. See Figure 6-44. Use MAIN DRIVE GEAR REMOVER
AND INSTALLER (Part No, HD-35318A) with CROSS
PLATE (Part No. HD-35316-81). Take suppor! bracket (1)
and insert pins, at one side, into holes which are now
BXpPOSEd under access cover.

4. Sea Figure 6-45. Insert bolt (2) through support bracket
(1) and 5th gear {3),

5. Aloutside ot case, place driver (4) and thrust washer (5}
over end of bolt (2). Install and tighten nut (8) untll Sth
gear (3) is free

DA
For inner bearing — || — 0.080 in.
?éa‘;g{aizza;ﬂm. :| {2.03 mm)
i ediin |-- For outer bearing
1 _.'r
— | |=—— For seal .-"T_/_.f Pl
0.06-0.03 in, 4y
(1.5-0,7 mm)
e 2
3

Main drive gear
Needle bearing 3. Seal

By -

Figure 6-44. Support Bracket Mounting

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.

6-30

slnnEd |

Driver
Thrust washer
3. 5th gear 6. MNut

1. Support bracket 4,
2. Bolt B

Figure 6-45. Removing Main Drive Gear




DISASSEMBLY

Drive out needle beanngs, from inside bore of main drive
gear. Do not reuse baarings after removal,

ASSEMBLY

1. Use INNER/OUTER MAIN DRIVE GEAR NEEDLE
BEARING INSTALLATION TOOL (Part Mo, HD-378424).
Sea Figure 6-46. The lool 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) far tha
outer and beanng.

2. Place main drive gear on a press. With the bearing
installation tool, press in the outer bearing to a depth of
0,3415-0.285 in. (B.001-7.239 mm), Press in the inner
bearing to a depth of 0.080in. (2.082 mm). The
installation tool will automatically bottom on the gear
when the cormect depth is reached.

INSTALLATION

1. Aeplace main drive gear bearing as Instructed under
RIGHT CRANKCASE BEARINGS,

2. Use Main Drive Gear Remover and Installer Tool, Sea
Figure 6-47. Take boll (2) and place washer (5) followed
by main drive gear (4) over end of boll, From inside of
case nsert bolt and main drive gear through inner race
al ball bearing.

3. Insert threaded end of boll (2) through installer cup {3)
and thrust washer (1), Thread nut (8) onta end of balt (2).
Tightan nut (6) until shoulder on gear (4) botloms agains!
inner race of bearing.

4, See Figura 6-43, Tap in new seal (3) at threaded end of
Sth gear

B Fam

Needle bearing (I
installation tool

Figure 6-46. Needle Bearing Installation Tool

il

1. Thrust washer
2. Bolt 5. Washer
3. Installer cup 6. Nut

4, 5th gear

Figure 6-47. Main Drive Gear Installation
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ACCESS DOOR BEARINGS

REMOVAL

Mainshaft and Countershaft Bearings

|

]

Remove tansmssion assembly as  described  under
THANSMISSION CASE. Bemove shilter forks and drum as
described under SHIFTER FORKS AND DRUM. Remove
countershaft and malnshaft as described  under
MAINSHAFT AND COUNTERSHAFT, All the
alrementioned procedures can be found earlier In this
BRCHon

Inspact the mainshaft and countershaft ball bearings for
pitting, sconing, discalaration, or other damage,

See Figure 6-48, | bearing replacement |s required,
remove retaining rings (1) and (2), Press out bearings (3)
and (4) from the inside of the door,

Shift Drum Bushing

1

Inspect he shiler drum bushing for pitting, scoring,
discoloration, ar excessive wear.

[Exd TR r

‘l-----..._,____I ¥ "_'.' ¥ ':;_/

INSTALLATION

Mainshaft and Countershaft Bearings

13

Lay access door on press with inslde surface of ooor
downward,

01 A2 fix
{ My
N
L |——— Assemble bushing flush
I to .02 in. (0.5 mm) recess

from this surface

Shift drum bushing
(I /

__|{r—3
J'—u.;: D
2 ‘
e
1. Retaining ring 3. Eenrlng.mainahaﬂ
2, Retaining ring 4. Bearing, countershaft

Figure 6-48. Ball Bearing Assembly

Il bushing requires replacemant press bushing out of door
from either sida,
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Figure 6-49. Shift Drum Bushing Assembly

2. Lay beanng squarely over bore with printed slda of

beanng upward. Place section of pipe or tubing (slightly
smaller than outside diameter of bearing) agains! oular
race. Press beanng Into bore untl bearing boltoms
against shouldar,

4. Inslall new retaining ring with beveled side lacing away

Irom bearing,

Shift Drum Bushing

Iy

Lay accese door on press with outside surtace of door
downward,

2. See Figure 6-49. Lay bushing squaraly over bore. Locate

sockel or pipe that is slightly larger than diametar af
bushing. Place socket or pipe on bushing and press into
bore until bushing s tush with or 0.020 in. (D.51 mm)
below inside surface. If using & pressing tool larger than
diameter of bushing, the pressing tool will bottam against
door when bushing is flush with top surface.



RIGHT TRANSMISSION CASE BEARINGS

REMOVAL

T

Remove transmission assembly as described under
TRANSMISSION CASE earlier in this section. Remove
main drive Sth Gear as described under MAIN DRIVE
BEAR earliar in this section

2. Al outside of case remove seal next o 5th gear bearing
retainer. Remove retaining ring.

4. From inside transmission case drive bearings (5th gear,
countershaft or shifter shaft) out of bores. Carafully 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. Ses
Figure 6-50. Place support bracket pins in appropriate
holas in transmission case.

See Figure 8-51, Insert bolt (2) through cross plate (1),
naw bearing (3), driver (4) and thrust washar (5). Thread
nut (B) on end of bolt. Tighten nut caretully untll bearing
is started In bora squarely, Tighten nut (8) until bearing is
sealed against shoulder In bore.

Al outside of case install beveled retaining ring in groova
insida bearnng bora with beveled side facing outside of
casa,

Lubricate bearing with Sport Tranamission Lube.

Countershaft Needle Bearing

3

Find a suilable bearing driver 1-1/4 In. (31.756 mm}) In
diamater.

From the outside of the case place the neadlie bearing
opan and first next to the bearing bore. Hold the driver
equarely against the closed end of the bearing and tap
the bearing into place. The bearing 15 properly positionad
when It g driven inward flush or 0.030 in. (0.76 mm)
below the outside surface of the case.

Lubrcate bearing with Sport Transmission Lubea,

Shift Drum Needle Bearing

Find a suitable bearing driver 13/16 in. (20,64 mm) In
diametar

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
whan dnven inward flush or 0.030 in. (0.76 mm) below
the outside surface,

Lubricate bearing with Sporl Transmission Lube.

Figure 6-50. Cross Plate Mounting

aAlnoad T

TR T I

|
|
1. Support bracket 4. Driver
2. Baolt 5. Thrust bearing
3. Bearing 6. MNut

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 dascribed
garlier in this section under RIGHT TRANSMISSION CASE
BEARINGS, MAIN DRIVE GEAR, MAINSHAFT AND COUN-
TERSHAFT, and SHIFTER FORKS AND DRUM.,

1. Carelully insert transmission inlo casa opening. Position
the assambly so that the mainshaft enters fifth gear, and
50 that the couwntershafl and drum shifter shalt enter their
respective bearings.

2 Gee Figure G-22 Apply a few drops of LOCTITE
Threadlocker 242 (blue) 1o the threads of the five access
toar mounting bolts (7). Insert the bolts with washers (8)
Ihrough holes in access doar, and thread Into tapped
holes 0 fght transmission case. Tighten bolts 1o 13
17 fi-los {18-23 Nm) lorque.

3 Lt pawl {5} over drum pins, and place shilter shatt
assembly (8) on sluds at fransmission case Loossly
Inslall & washer (11) and locknut (3) on each stud.

a4 Altach the laop of spring (1) over and into grooye in past (2),

5  Place detent plate (9) over dium pins, Rotate plate unil
Hind holas in plate align with ping in and of drum shaft,
Install new retaining ring (10} using THANSMISSION
SNAF RING TOOL (Part No, HD-38151), Verlly thal
retaining ring s fully engaged with drum groove,

G. Sea Figure 6-62 Place transmission in third gear. Place
B Moo 32 dril bit (0916 in. dia.) through hole in datent
plate (3), and belween pawl (2) and drive pin at end ol
shiftar drum shatt, Push down top of crank {4) 1o remove
all clearance hetweaan pawl and drill bit; this will correctly
allgn pawl to shilt drum pins (do not push down with too
greal a Torce, as this might cause tha shitter drum fo
rolale). With bit in place, lighten shifter shatt assembly
pottom nut (1) first to 90-710 in-lbs (10.2-12.4 Nm)
torque. Than, lighten shifter shalt assembly top nut (1) o
the same forue, Remove drill bit,

7. See Figurg 6-30. Place new quad ring (1/) over threaded
and of fifth gear (21), and position next to the gear taper,
Install spacer (16) over threaded end of fifth gear with
chamiered end toward quad ring, Slide spacer up
agalnst bearing (19),

#, Coal lips ot seal (15) with SPORT TRANS FLUID.
Position seal over spacer (16) with lips of seal toward
case. Genlly tap seal into bore of case until the outside
of seal s Nush with outar sdge of bore. It is acceptable to
recess seal to about 0030 in. (0,76 mm) below outer
edge ol bore; seal recassion will be limited by seal
bottoming against retaining nng (18),

Transmission Sprocket Installation

1. See Figure 6-53. Install transimission sprocket (2) with
secondary drive balt onte main drive gear shaft (1),

2 Place transmission |h neutral. Apply a few drops of
LOCTITE THREADLOCKER 262 (red) to the left-hand
threads of transmission sprockat nut (3). Position nu
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 Shalt Assembly Alignment

Turn the nut counterclockwise to Install 1| anta main
drive gear shalt,

a  Use TRANSMISSION SPROCKET HOLDING
TOOL, HD-41321 and MAINSHAFT LOCKNUT
WRENCH, Part No. HD-84680-37B, and a lorgue
wrench. Tighten mul to 50 fi-lbs (67.8 Nm) initial
torque, OMNLY

b. Ses Figure B-54. Scribe a line an the transmission
sprocket nut and continue the ling on 1he tansmis-
slon sprockel as shown

¢, Tighten the transmission sprocket nut an additional
30° - 407

d, Seae Figure 6-53. Install lockplate (4) over nut {3) so
that two of lockplate's four drilled holes (diagonally
opposite) allgn wilh sprocket's (2) two tapped holes,



il ditaiin

1. Maln drive gear shafl

2. Trapsmission sprocket

3. Transmission sprocket nut-
(Left Hand Threads)

4. Lockplate

5 Sockel head screw (2)

Figure 6-53. Transmission Sprocket

LT Transmission /
Transmission  ——sprocket
sprocket nut

-

aon"

Line scribed an nut and sprocket

Figure B-54. Transmizssion Sprocket Nut Final Tightening
Procedure

NOTE

The lockplate has 4 screw holgs and can be furmed to aither
side, 50 you should be able to find a posifion Withaut having fo
additionally tghlan the nut. I you cannot align e screw
holes propery, the nul may be addiionally TIGHTENELD unii
the screw holes fine up, but do not exceed 45 as specified
above, Never LOOSEN nut to align the sorew holes

g It lockplate will not align with holes, tghten nut o 45
maximum as shown In Figura &-54.

Acaumion

Maximum allowable tightening of sprocket nut is 45 of
counterclockwise rotation, atter initially tightening te 50
ft-lbs torque. Do not loosen sprocketl nut while attempt-
ing to align the serew holes. If you cannot align lockplate
and sprocket screw holes, nut may be additionally tight-
ened until screw holes line up, bul do net exceed 45" as
specilied above. Tightening too much or little may cause
the nut to come loose during vehicle operation,

| Install sockel head scraws through two ol the four
hales in lockplate (4), then inte two corresponding
tapped holes in sprockal.

AAcaution

To ensure the lockplate's security, you must use BOTH
screws when you install the lockplate.

3. Tighten sockat head screws (5) 1o 79 f-lbs (H-172 Nm)
lorgue.

NOTE

The socket head screws Have Loclite palches and can be re-
Lsad 3 - 5 timas,

4. Install primary ohain and chaincase as described under
PRIMARY CHAINCASE, ASSEMBLY laterin this section.

5 Align vehicle and adjust belt lenslon. See VEHICLE
ALIGNMENT, Section 2
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SPECIFICATIONS

IGNITION ALTERNATOR
AC Voltage Output ..., 19-26 VAC per 1000 anging AFM
Spark Plugs Stator Coll Resistance . ........... cooe e 0,2404 Ohms
Size | 12mm REGULATOR
Gap .. D.03B-0.043 in. Voltage output @ 75°F ... .. i 1434 T YDO
0.97-1.08mm  Amperes @ 3600 engine RPM ... . . ... .. 22 Amps
TR o oo o B, i B et HO-6R12 BATTERY
Temome VEIOB. ;. .oon s i v in tag sraaaman 4 1118 Tt- 1
15-24 Nm Ml Models .. 12voll, 18 Ampere Hours
Ignition Coil Resistance FUSES
Resistance | Pﬁmn_ry = Encnm—'l’aﬁ'_' - — —
G Amp Rating
t200a P! | 25-3.10hms | 10,000 - 12,500 Ohms lgnition e
12008 46 0hms | 11,500 - 12,700 Ohms Lights 15
— o Accessory 15
Ignition Timing Spark Occurrence Instruments 15
dl V.O.ES.
&
Connected | Disconnected MAIN CIRCUIT BREAKER
All models except 12008 20° BTDC Approximately All Modals ... ..., . . . S A0 Amps
Mormal 1000 -1080 RPM® 7.5 BTDC
*Sat timing at 1000-1060 APM with V.O E.S, connected, BULB CHART
Refaer to the table below for information regarding bulbs and
XL1200S Sport - set iming at 10001050 APM - 20° BTDC lamps used on the Harlay-Davidson XLH motarcycle,
Bulb Chart
NUMBER
LAMP DESCRIPTION OF GUBRENY ANALEY
(ALL LAMPS 12 V) BULBS | A?n“i:ﬁ o Fﬂf}“’ﬁiﬁ’é"“
REQUIRED P
Headlamp - H4 Bulb Elemant 1 B7697-81
High Beam/Low Beam 5.00/4.58
Position Lamp (HDI) 1 a2 53438-92
Indicator Lamps
High Bearm 1 015 68024-94
il Pressure | 015 GBO24-94
MNeutral 1 015 EB024-94
Directional 2 0.15 G68024-94
Directional’Running Larmps
Froni Direclional/Aunning Lamps 2 2.25/0.58 68168-80
Rear Directional 2 225 GAS72-648
Fronl/Rear (HD) 2 1.75 G8163-84
Tall'Stop Lamp 1 0.59/2.25 GB168-80
Tall'Stop Lamp (HD1) 1 A21.75 6B8169-90
Speadomeler Lamp 1 0.30 53439-79
Tachometer Lamp (If applicabla) 1 0.35 52441-94
Odometer 1 0.19 G7136-85




ELECTRICAL BRACKET

Ses Flgure 7-1, To provide for easy access and servicing. the
electrical brackel s located under the left side cover and
includes the lallowng electrical companents:

Maln circull breaker (30 Amg)

® Fuse Block (under starter relay and data port}
& Slarter ralay
& Data link {12002 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 Nrst. It
the positive cable should contact ground with the nega-
tive cable installed, the resulting sparks may cause a bal-
tery explosion producing persanal Injury,

1. N necessary, disconnect battery cables, negalive cabla
firsl. Sea BATTERY, DISCOMNNECTION AND REMOVAL,

Gently pull side cover away from frame tubes (no tools
required),

(LN

INSTALLATION

1 Align barbed studs in side cover with grommets in frame
and push lirmly onto place (no tools required),
Awarning

Always connect the positive baltery cable lirst, If the pos-
itive cable should contact graund with the negative cable
installed, the resulling sparks may cause a battery explo-
sion producing personal injury,

2 It necessary, install battery cables, positive cable first
Sea BATTERY, INSTALLATION AND CONMNECTION |n
Ihis saction

REPLACE FUSE(S)
Remowval
1. Remove side cover,

2. Bee Figure 7-2. Pull up on latch to ralease fuse block and
slide luse block from electrical brackel.

3. Pull tuses from slots in fuse holder and inspect far
damage. Heplace as necassary

NOTE

A luse puller taol and two spare 15 amp fuses are located In
the base of the elecirical bracket under the fuse block.

Installation

V. Inser fusa(s) (15 amp) in appropriate slot,
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“0105KTx

I .:’:]j. .

1

Main circuit breaker (30 Amp)
Starter relay

Data Link (12005 only)

Fuse block

ol o

Figure 7-1. Electrical Brackel

aila¥e e

Figure 7-2. Fuse Block

Acaution

Always use replacement fuses that are of the correct type
and value. Use of incorrect fuses can resull In damage to
the electrical system.



2. Allgn luse block so guides epgage slats In brackel
assambly.

4. Slde fuse block into bracket assembly wntill latch
Brgages,

4. Inslall side cover.
REPLACE MAIN CIRCUIT BREAKER

1. RAemove lefl side cover.

2 Disconnect ballery cables, negabive cable first. See
BATTERY, DISCONNECTION AND REMOVAL,

d. See Figure 7-3, Remove plastic cover (2) from terminal
studs of main cirguit breaker (1). Remove hex muls from
lerminals. Hemaove ning connections.

4. Genlly pry up latch holding main breaker and remaove.
5. Obtain new man circuit breaker

6, Inztall single black lead on copper terminal. Install double
red lead on remaining terminal. Install and tighten
terminal nuls. Install plastic cover on lerminal studs.

7. Push main circull breaker into clip on electrical bracket.

B. Install electrical bracke!. See ELECTRICAL BRACKET,
IMSTALLATION.

REPLACE STARTER RELAY
1. Remove laft side cover,
2. See Figure 7-3. Unplug starter relay (3).

3, LUt gently on the connector end to ralease tab and free
relay

4. Sae Figure 7-4. Position locating hale In relay over ralsed
lab on elactrical bracket and push into position,

5, Connect plug to new ralay,

6 Install electrical brackel. See ELECTRICAL BRACKET,
INSTALLATION,

REPLACE ELECTRICAL BRACKET

i\, Disconnect battery cables, negative cable first. See
BATTERY. DISCONNECTION AND REMOVAL.

2 Agcess electrical bracket. See ELECTRICAL BRACKET,
AEMOVAL,

3. Gee Figure 7-3, Remove main breaker (1)
4,  Remove luse block (5).

5. Remove starter relay (3),

6. On 12008 - remove Data Link,

7 Remova the three scraws holding the brackel o the side
COVer.

B, Position new electrical bracket in place and fasten with
Ihreé screws.

9, Install main breaker, fuse block, starter relay and, an
12005 models, the data link

10, Instal side cover.

«[N03e7Ts

Main circuit breaker (30 Amp)
Plastic cover

Starter relay

Data Link (12008 only)

Fuse block

Relalning studs

amaEN

Figure 7-3. Electrical Bracket Components

wll| h2i e

Locating
hole

Ny
%

Figure 7-4, Starter Relay
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IGNITION SYSTEM

GENERAL (Figures 7-5 or 7-6)

The wvehicle is provided with a breakerless inductive-dis-
charge ignition systam. 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 winng. The secondary circuit consists aof
Ihe secondary coil, spark plugs and associated wiring.

The computerized ignition systam contains of four assemblies
— the computenzed ignition module, vacuum-oparated alectric
switeh (V.O.E.5.), the bank angle sensor and tha rotor,

The ignition module is mounted in the gear case cover. The
lgnition medule has two functions. First, it computes the spark

advance for proper ignifion timing. Secand. il opens and
closes he low-voltage circuits between the battery and igni
lion eoll to produce high-voltage dischargs to the spark plugs.

The vacuum-operated eleclric switch (V.O.E/S.) is attached to
the top caenter engine mounting bracket above the intake
manifold. The V.O.E.5 senses intake passage vacuum
thiough 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 modula is programmed
with two spark advance curves to meet varying engine loads.,

CLRRSTRER

1. Outer cover rivet (2)
2.  Outer timer cover

3. Inner cover screw (2)
4. Inner cover

5. Sensor plate screw (2)
6. Adjusting notch

7. Rotor bolt

8. Roloer

8. Camshaft oll seal

10. Ignition coil

11. Ignition module

12, Spark plug cable (2)

13. V.O.E.S. connector

14. Vacuum-operated
electric switch (V.0.E.S.)

15. Bank angle sensor

Figure 7-5. Ignition System Compaonents (excepl 1200S)
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The high-vacuum eurve,

highway drivinig).

selected for maximum spark
advance under normal hght-load cruising conditions, provides
improved fuel economy and performance. The low-vacuum
curve (retarded spark) minimizes spark knock while maintain-
ing performance under high-load conditions (acceleration and

The bank angle sensor |s attached to the side of the battery
tray. The sensor consists of a magnet that rides in a channel
filled with fluid. It the vehicle lean angle excesds 55 the
magnet moyvas to creale an open circud, The opan circuit 1S
detecied by the ignition module and the ignition system s
shut off,

The igniton module selecls the proper curve whan it receives
an open or closed electrical signal from the V. O.E.S. THis sys-
tem ensures correct timing to suit starting and low- and high-

speed raquirements.

W15 1KTe

Outer cover rivet (2)
Ouler timer cover
Inner cover screw (2)
Inner timer cover
Sensor plate screw (2)
Adjusting nolch
Cam posilion sensaor
Rolor bolt

Rator

Camshaft oil seal

11. Conneclor

lgnition coil

. Spark plug cable (4)
. Gearcase cover

MAP Sensor

. Spark plug (4)
Ignition Module

Mut (2)

Bank angle sensor

PEND D EE N -

'| ) kl"t::\ ‘I
f',-"J / : / ‘\%“\\I \
i 4 \ M, g
LT \;@ \
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Figure 7-6. Ignition System Components - 12005 Sport
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A single ignitlon coll firas bolh spark plugs simultansausly,
The spark plug in the frant eylinder lires a1 the end of that gyl-
inder's compresslon stroke, thersby igniting the air/fuel mix-
ture. A1 the same Instant, the spark in the rear cylinder fires
Inetlectually during the end of that cylinder's exhaust stroka,
During the next enging revalution, the simultanaous firing of
the spark plugs will ocour during the middle of the front oylin-
der s axhaust stroka and af the end of the rear cylinder's com-
prassion stroke (thereby igniting the airduel mixure n (he
rear gylinder),

The rotor and cam pasition senser (Imlegrated with the lgni-
tlen Module) are located in the gear¢ase covar on the righi
side of the matoroycle: The wior js mounted on the camshak
and operates at one-half crankshaft speed. As the rotor furns,
slots in s oUtside diameter break the magnetic tield of a Hall-
gflect device in the gniion module, The output of the Hall-
effact device 1s a logic-type signal that corresponds to the tim-
ing Intormation trom the spinning rotor. This rechnique glves
accurate liming information down (o 0" spaad,

The igmtion system produces A spark near top dead cenier
(TDC) far starting. At rpm's and loads above this. the sysiem
produces a spark 0 1o 45" before TDC on B83 and 1200 mod:
&5, The whole timing program can be shited by mechanical
rotation of the cam posltion sensor Sea ADJUSTMENT/
TESTING, IGNITION TIMING CHECK,

The ignition module contains all the solid-state componanis
used in the ipninon system. The dwall ime for the ignition coll
15 also calculaled by the microprocessor and is dependent
upon engine speed. The programmed dwell is an added fea-
lure o keep baltery drain lu a minimum and o adequately
charge the coil at all speeds, The gnilion moduls has added
pralection agams! transient voltages, continuous reverse vall-
age protection and damage due to jump slarls The system
will operata down 10 5,7 volts DC, The lgnition module is fully
anclosed in a “potting” material to protect i from vibration,
dust, water and oll, The unit 1s not repairable =it must be
raplaced If i fajls.

Sea the wirng diagrams. al the end of this section far addl-
tional infarmation on lgnition systam circuits.

1200 Sport

The XL Sport ignition differs fram other Spartsiers. The igni
tion system consigts of five assemblies, tha igrnition madule,
cam pasition sensor, retor, Bank angle sensor, and the MAP
(Maniiold Absolute Pressure) sensor,

The ignition module is located under the seal. | computes the
spark advance for proper ignition iming and regulates the
Iow-vollage clicults betwean battary and ignition coil.

The ignitlan timer includes a rotor, cam position sensar, igni-
tion module and MAP sensor. A twin coil fires each palr of
spark plugs in single fire mode (i.e. bath spark plugs fire in
one cylinder but nol the other - no wasted spark)

The MAP sensor is located an a bracket along the frama
sackbone undar tha tual tank, The sensor monitors the inlake
manifold pressure and adjusts the advance curve far optimum
performance,

The bark angle sensor 1s altached to the side of the battery
tray. The sensof consists ot a magnet that ndes in a channel
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filled with fluid. If the velwcle leéan angle exceeds 55, the
magnel moves to create an open circuil. The open circut 1S
detected by the ignition module and tha lgnition system is
shut off

TROUBLESHOOTING

Perform the following tests it the engine will not start, or if
hard starting or missing indicales a faulty operating lgnition
systam,

Check for Ignition Spark

1. Disconnect spark plug cables from spark plugs. Cheack
condition of plugs and cables. Clean or replace as
NECESEArY.

2. Insert a conductive adapter into spark plug cahle end
and establish a 316 inch (4.8 mm) gap between adapter
and cylinder head. Turn on ignition and “enging stop”
switches. With transmission i neutral, press “gngine
slart" buttan. Check for a spark across plug electrode
gap. If a spark is produced, problem 15 pot In electranic
system or coll = check carburation, ennchenar and spark
plugs. I no spark 1s produced, check batlery voltage and
battery connection condition. Battery vollage must be 11-
13 vde. Charge battery if veltage |s low.

a4 Vaerify that the ground wire Iram ballery lo frame is in
geod condition. |l thera |s still no spark, than parlorm the
tasts under NO IGNITION SPARK

No Ignition Spark

See Figure 7-7. To conduct the following tesis, il will be nac.
agsary to assembla a set of jumper wires, Cul two wires ol
ampie length 1o reach from a good ground connection to the
negative terminal of the coll primary. If a suitable capacitor is
not avallable, use a condenser (such as the type used | ear-
lier breaker poim ignition systerns). When conducting Steps 3
and 5 of the following spark tests, connec) & spare spark plug
I one of the plug wires and lay the spark plug sn the angine
cylinder haad. Duing the testing orocedures, check for spark
across he spark plug electrodes.

Hilytait |

0.33 MFD capacitor

N\

Figure 7-7 Test Jumper



Ignition System
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Diagnostic Charts - All Models Except 1200s Sport

Continuous Or No Spark At Spark Plug

signition On
Multimeter Red Wire To

Black Wire To Ground.

Cine Voll

White/black Wire On Coil,

*Meter Should Register 12v «

To tach

]

Go To Next Page

Hll
?J_

0

Chack lgn. Fuse
Is Fuse OK?

T

YES

Power Ta Gray
Wire In Fuseblock?

Replace - Find Source Of Fault

HITH

3]

Measure Voltage At Con
nector [224) Pin 3 (GY)
Battery Voltage Present?

7

Check For 12VDC Baiweer
Battary, Main Breakar, lgni-
tion Switch And Fuse Block
Hepair As Necessary

T
With Connector [22] Mated And Hepalr Open (GY] Wira
Ignition On, Measure Yoltage At Batweaen [22] and Fuse,
Connactor [22A], Fin & (W/BK). —

Banery Voltage Present?

YES

Fepair Open (W/EBK) Wire
Between Coil and [224),

(¥ []

_Wire Harness Connectors

Me, Duserfpﬁun Type Lacatlon
| AT Handiatar i - Place Deutsch In Headigh
28] | Suitah ()

Repair | Replace Engine
Slop Switch aor Wiring.

5173



Continuous Or No Spark At Spark Plug - All Models Except 1200 Sport

Ramove Pink (Module} Wire From Coll Terminal,
=|lgnition Switch On,

sMultimeler Red Lead Alternately Ta White/Black
Wire Terminal And To (PK) Wire Terminal.

12VDC at both terminals?

=]

| Replace coil. |
B0
= Pink (Module) Wire Disconnected,
« |gnition Cin
 Jumper Wire — Connecl Capacitar Wire Ta
Pink Wire Terminal,”
= Connect Both Wires To Common Ground,
= Momentarily Touch Ground Wire To Pink Wire
Tarminal.
Is Thara A Spark At Plug When You Remaove
The Wira?
*Periorm Coll Resis-
tance Check It Capacitar =
Is Mol Available NI |
7]
| Replace Coil, |
B2
*« Aeconnect (PK) Wira
« Disconnect B-pn Conneclor [10]
« Ignition Switch On.
= Multimater Red Lead To (W/BK) Wire (Pin 1)
Tarminal,
 Multimeter Black Lead To BK (Pin 6) On [10B).
= Multimetar Should Registar 12VDC + 1.0 VDC.,
EEEI Check Conlinuity
Batwean Pin 1 Wibk [108]
And Coil W/EBK Wire.
Continuity Present?
Go To Next Page |
]
Repair Open Between [108] Pin & (BK) | Repair Open In W/EBK Wira J
And Ground 5003

5003
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Continuous Or No Spark At Spark Plug - All Models Except 1200 Sport

* lgnition On

* Measure Yoltage At Connastor [108] - Multim-
eter Aed Lead To Pin 5 (PK) And Black Lead
To Pin 6 (BK)

15 12VDC £+ 1.0 VDC Present?

[==]

Check Wire Conlinuity
Batween Connector
[108] Pin 5 (PK) And
Coll Terminal {PK),

Cantinuity Prasant?
[
YES
Install 6-pin Hamess Adapter (HD- Locate And Repair | Repair Open (PK) Wira t
42862) and Breakout Box using Black Shart To Ground On e
connactors Betwaen Connectors [10A] (PK) Wire
And [108] -

Measure Vollage Between LTGN/GY
(Fin 4) And BK (Pin &)
Is Vollage 0.6-1.1 VDC 7

5]

| See Next Page. |

Ramove Timer
Cover, Crank Engine,
Is Led Flashing?

VES

Roeplace [grition Module. Iz Rotor Gup Rataling?
5369 T
YES | [J/L#] |
Replace Ignition Remova Gearcase Cover.
Module. Inspect For Mechanical Failure.
— Repair.

SIS

V4

-

MHarness Adapters (HD-42882)
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Continuous Or No Spark At Spark Plug - All Models Except 1200 Sport

Connected?

Is Bank Angle Sensor

)

Reconnect,

G4

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
| |
See Nexi Page Repair
Short On LT
GN/GY
5007

0vDC
|

* To avoid damage 1o terminals,
ramove Bank Angle Sensor before
disconnecting connector [134). Use
Hamess Connector Adapler Kit
HD-41609,Gray male proba and
patch cord

Continuity Prasent?

Disconnect Connector [10]. Check Continuity
Between Socket A, LT GN/GY On Connector [1348)
And Socket 5, LT GN/GY On Connector [108].

=

)

Repair Open In
LT GN/GY Wira.

BT

Is Continuty Presan?

Chack Sontinuity To Ground On BK
Wire, Socket B, Connector [134B)

)

Repair Opan
Ground Wire

5007

Is Conlinuity Presant?

Check Conlinulty To Ground On LT GN/GY
Wire, Socket A, Caonnector [1348] Or [10B).

YES

Repair Short Ta

Ground On LT GN/GY

712

5007

£

Ingpect Module Harness For
Damage. Repair If Necas-
Bary.
If Harness |s Not Damaged,
Replace |gnition Module,




Continuous Or No Spark At Spark Plug - All Models Except 1200 Sport

3.0-35VDC

Measure Voltage On Conneclor [134B] Between Socket C,
(GY), And Socket B, (BK),
|= Voltage 11-13 VDC?

|s Bank Angle Sensor Repair Open In (GY) Wire Batween
Correctly Installed? Bank Angle Sensor And lgnition Fuse

spaT
YES | NO |

Are Ferrous Metals Located
Within 1/4" Of Sides, Face, Or
Top Of Bank Angle Sensor?

Return To Origi-
nal Configuration Replace Bank
Angle Sensor,

5013

Install Properly
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Checking For Trouble Codes - 1200S Sport

Check Engine Lamp

To diagnose system problams, slarl by ocbserving the behav-
ior of the Check Engine Lamp.

When the Ignition Switch s wwrmed ON (Key ON) after being
off for t0 secands or more, the Check Enging Lamp will ilumi-
nata tar approximately four seconds and then turn off.

NOTE

& ‘'Wey ON" means only thal the lgnition Key Switch is
wirned to ON and the handlebar Engine Stop Switch is in
the RUN pasition (although tha engine is NOT running),

® ithe Check Engime Lamp /s not iluminated at Key ON or
if it faifs to go OFF after the initial four second ON period,
then a problem exisis in the lamp circuil, See
HAGNOSTIC FLOW CHARTS in XL Service Manual for
procedure ta correct problem.

When the lamp turns off after beng iluminated for the first
lowr second period, It will remain off il there are no faull condi:
fians or trouble codes currently detacted by the ignition mod-
ule,

However, if the Check Engine Lamp stays ofi for only 4 sec-
onde and then comes back on for an B secong parlod, than a
lunetional error 18 alored (although no current trouble code
axlsts).

It the Check Engine Lamp ramains on beyond the B sacond
petiod. then a currant trouble code exists,

NOTE

Trouble codes relating to (he ignition coll can only be fully
diagnosed during actuation. For example, a problem with an
igrition cofl will be considerad a current fault even after the
problem Is corrected, since the ignition modwle will not know
of {is resolution until after the coil Is exercised by & vehicle
slart sequence. (n this manner, there may somatimaes bg a
lalse indicavon of a current raubile code,

If a particular problem happens 1o resolve Isell, the achve
status s dropped and It becomes a "historic,” rather than a
"gurment” tault. Historic trouble codes are stored for a length of
time 1o assist In the diagnosis ol intermittent faulls. The Gheck
Engine Lamp will not Indicate the sxistence ot anly histaric
trouble codaes

While the trouble codes are stored (whether current, histonc
or functional}, they can be read by either the Scanalyzer or
the Check Engine Lamp. All lrouble codes reside in the mem-
ary of the ignitlan madule until the code is cleared by use of
the Scanalyzer or a total of 50 trips has elapsed. A "irip” con-
sists of a start and run cycle, the run cycle lasting al least 30
seconds. After the 50 trip relention pariod, the trouble coda (=
autormatically erased from memary (that is, assuming no sub-
safquant taults of tha same type are detected in that period),

IMPORTANT NOTE

I is important to note that historic trouble codes may also be
presernt whenever the system Indicates e existence af a
CURRENT fauit.
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Retrieving Trouble Codes

Data Link Connector

The behavior of the Check Engine Lamp as describad undar
CHECKING FOR TROUBLE CODES indicates the exislance
ol & faull eandilian. Turn the lgnition/Light Key Switch 1o OFF
and proceed as follows:

Diagnostic Modes

The XL 12008 Igniion System provides two levels of syslem
dlagnostics.

In the more sophisticated mode, a portable Scan Tool called a
"Seanalyzer" (HD-41325) plugs Into the Data Link Conneclor
and facllitates the diagnosis of system problems through a
direct intarface with the igrition madule. Using a special pro-
grammable application cartridge. the Scanalyzaer offers data
displays and menu salactions that allow for gulck and easy
relriaval of data and enables the user 1o perfonm a varety ot
diagnostic tests while monitoring Inputs and sulpuis.

Figure 7-10. Scanalyzer (HD-41325)

At the second level, the Check Engine Lamp is observed by
the user alter being placed in the diagnostic made. The lamp
blinks & code which correlates to a particular problem area,




Scanalyzer

1.

Genlly pull lefl side cover from frame downtubes (no
tools required).

See Figure 7-11. Note the Data Link connector (pin side
ot 4-place Deutsch) on the side caver.

Remove rubber protective plug from open end of Data
Link connector,

Figure 7-11. Data Link Connactor

Plug the Scanalyzer (HD-41325) into the Data Link
Connacior

Turn the Ignition/Light Key Switch to IGNITION. Turn the
handlabar mounted Engine Stop Switch to the RUN
position (but do not start the engine).

Insert the diagnostic application cartridge HD-41325-
954, inlo the Scanalyzer, During the next few seconds,
the Scanalyzer sequences through a serles ol screens
thal rellect a power-on self test, the system copyright.
and then an attempl at communications with the ignition
module, Onee communications is eslablished with the
ignitlon module, the Diagnostic Menu appears. See
Figure 7-12.

The Diagnostic Menu, which consists ol seven ilems, is
the primary system manu (main menu) through which all
other secondary menus and displays aré accessed.
Since the scresn may not be large enough to display all
line tems at any given lime, use the up and down amow
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 *1%), display histornc codes (number
"2") or clear trouble codes (number “3"). Unlike the Check
Engine Lamp Diagnostics, note thal the Scanalyzer does
allow the operator to clear trouble codes from memary as
well as difierentiate betwean current and histaric codes,

5. After reading trouble codes, simply press the Mode key
to return to the Trouble Codes Menl. Press the Mode key
again to return to the Diagnoshc Menu, |0 this mannar,
regardless of where the aperator 15 in the program, the
Mode key need only be pressed once of twice fo returm
lo the main menu.

NOTE

For mare delailed instruchions. refer to the literature provided
with the Scanafyzer.

10. Wrlte down all trouble codes on a piece of paper. If a
clrrent trouble code exists, place it a1 the 1op of the list.

11. It trouble codes are present. refer to the applicabla How
chartl. & Scanalyzer lcon appaars at thosae points in the
llow charl where use of the Scanalyzer would be most
convenient or desirable.

12, Il trouble codes are NOT prasenl, bul starting or
driveabllity problams are evident, see the Symploms
Chart under DIAGNOSTIC CHECK.

13, Afler correcting syslam problems, clear trouble codes
using the Trouble Codes Manu of the Scanalyzer

NOTE

Trouble codes carmot be cleared while the engine (s running.
Turn the engine off, but leave the lgnitionsLight Key Switch in
the IGNITION pasition and return the handlebar Engine Stop
Switch to AUN.

14. Turn the lgniion/Light Key Switch to OFF Turm the
handlebar mounted Engine Slop Swilch 1o the OFF
pesition

16 Unplug the Scanalyzer trom fhe Data Link Connector
Install prolactive plug over pin side ol Data Link
Conneactor,

16. Place Dala Link Connscter in cllp on lelt side cover.

17. Ahgn barbad 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 o confirm proper  operation  withoul the
renceurrence of trouble codes.

Diagnostic Codes for XL1200S
Code Description Ret. Page
12 MAP Sengor ]
1 Battary Valtage T-a5
24 Fromt Cril Tar
28 FRear Col 737
35 Tachormeies 70
a1 Cam Syrin Failure 71
a2 Bank Angle Sensar B
52 AAMPOM Faiflrn 744
54 EEPAOM Failura { 744
- Mosdiise Falllirg 744

715



Secondary
Menus

Nain Menu

DHAGROSTIC MEMLI

1- Byslam 10

2= Trauble Codas:

3 Dista Monibar

4 furtive Dingnoshic
5- Epecial Taass

B Tool Satup

T Calibrations

o Taa-

!

®

CALIERATION MEML
I- TOGO Adust

TOOL SETLIF MEMU
1- Genaral Salup

2 Save Halup —
3- Rasiore Sellg -W
SPECIAL TEET MENLI
- Wiggle Tesi >
2 [rata Caphare
- Fla blanager
¥
ACTIVE TEST MENL
1 From Call
& Raar Coil *
3 Tachomoim
¥
[IATA BAONITER MENL
HFEM =100
MaP 14,8 inHG
MAP =210%
ADWAMCE =200 DEG
TRC s 0 DEG
[ =108 Y
[wish =10 us
BAS Meda wHuin Made .
BAS .90 % &
Chack Eng wlamp CIN ( MODE j
L ]
TROUBLE CODE MEMU
1= DHaplny Clsram >
2« Dhspliy Historiz £
A Clenr Hesinng | MODE b
v
SYSTEM ID
Sit 32400-80 =
GAL -I'u'll.')l.rl?.
HOBDIOHD
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Figure 7-12. Scanalyzer Menu Selections




Check Engine Lamp Diagnostics

NOTE

Use of the Check Engine Lamp Diagnuasiics assumes thal the
Scanalyzer (HD-41325) is nol avallable,

1 To activate the diagnostic feature of the Check Engine
Lamp, procesd as follows:
A, Inslall diagnostic lest wire across pins 1 and 2 an
Data Link connectar [91A].
B.  Turn the lgnition/Light Key Switch to IGNITION and

wall approximalely elght seconds for the Check
Engine Lamp 1o start flashing,

Cd | Zim, VHGA wirm - b
PIN 725104 B TR A

Figure 7-13. Diagnostic Test Wire
2 Al rouble codes ara sent oul as a series ol Nashes.

The fransmission of a trouble code is always preceded
by a series of rapid flashes (about 3 per second) This
ntarmission” s followed by & 2 second pause in which
the lamp |8 ofl, The lamp will then flash one ar mare
times to indicate the st digh of the trouble code, The
langth af fime the lamp (& lluminated and the length of
time in which # 13 off are each about 1 =econd in
duration. Simply count the numbet of times the lamp
flashes In ordar 1o retneve (ha first digit of the rouble
code,

a4 Following transmission of tha first digit, there 18 anothar 2
second pausa in which the lamp is off. The lamp will then
flash ona ar more times o indicale the sacond digil of the
frouble code. Count the numbar ol limes 1he lamp
flashas to retreve the second digit

Fallowing transmisslon of the second digit, there s a third
2 spcond pause in which the lamp is off, After the pause
comes the ntermission, which 3 followed by
rransmission of the next recorded trouble code, All
subsaquen! codes are senl in the same mannar, each
saparated lrom the next by tha Intermission.

4. Write down 1he trouble codes on a pece of paper. Once
all codes have been sanl, the data string is repeated,
Whan you have recorded the same trouble code twice, it
i an (ndication that the transmission has bean restarted
and that all froubla codes have bean retrieved,

NOTE

Il the lamp flashes at a rate faster than normal, then you are
ohserving e “Intermission” only, which means thal no
frouble codes are prasent,

5. W lrouble codes are present, rater 1o the applicabie flow
chart In the XLH Sarvice Manual,

Ii trouble codes are NOT present, but starting or
driveabilily problams are evident, see the XLH Servica
Manual, DIAGNOSTIC CHECE, for help In diagnosing
system problems,

B. Turn the Ignitian/Light Key Swilch 1o OFF Remove
diagnostic test wire from Data Link Connector.

IMPORTANT NOTE

It Diagnoshc Test Wire 15 installed across Pins | and 2 on
connactar [F1A] in llew ot Scanalyzer, the lgnition Module s
placed in a Diagnosiics Mode and engine willl start, The lest
wire must be removed lrom the Dala Link Connector and the
fgnitian Switch turned to OFF ar the Chack Engine lamp will
cantinue fo flash codas,

7. Alter carrecting system problems, clear trouble codes, If
the Scanalyzer is not avallable, perform 50 start and run
cycles, To execute ona run cycle, starn the vahicle, et it
run for at least 30 saconds and then furn the engine off
for & minimum of 10 seconds.

8. Road lest Me vehicle and obsarve the Check Engine
Lamp to confirm proper oparation  withou!  the
reocourrence of frouble codes,
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Breakout Box (HD-42682) Installation

General

The oreakout box splices inla the main harness of the Sports-
ter. Used in conjunction with a CVOM, It allows circuit diagno-
sis of the wiring harness and connections without having ta
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 harmess r
adapters (HD-42962) must be installed at connector [10] to
connect the Braakout Box,

o bl ' |
.;_11|s1}ar= oy _/’ 3 {4 T,

1200 Sport i

o e

1. Connector [10B] 3.
2. Conneclor [104A]

Conneclor [118]
4. Conneclor [11A]

Figure 7-15. Breakout Box connections (1200S)

Figure 7-14. Breakout Box Connection

Installation

1 On 12005 HAemove seat. Sea SEAT, REMOWAL in
Section 2.

2. On 12005. Dapress the latches on the side of the
connectars [10] Black and [11] Gray and seperate with a
gentile rocking moticn.

3. On all other models seperate six pin connectar [10],
under engine on left frame tube.

4, On all except 12005 Sport, connect Harness Adaplers
(HD-42962) to connector [10].

7-18

Figure 7-16. Breakout Box Harness Adapters - All except
12005.

5, See Figure 7-14 and 7-15. On 12008 models, connact

the Black male connector from the Breakout Box to
Ignition module connector [10B] and connector [104)]
from tha harnass to the black temale connector on the
breakout box,

6. On all other models except 120085, conneat Black

connectors from breakout box to Haress Adapters
installed in step 4

7. On 12005 Models. Connect the gray male connector
from the Breakoul Box to Ignition module connectar [118]
and connector [11A] from the harness to the gray female
connector on tha breakout box,

Circuit Diagnoslics may now be parformed,



DIAGNOSTIC CHECK - 1200S Sport

GENERAL

The diagnostic check is an organized approach 1o identifying
a problem caused by an electronic control system malfunc-
tion, If no probleams are found after completion of the Diag-
nostic Check, a comparison of Scanalyzer parameters may
be used to help locaté Intermillents and out-of-specification
sensors. Sea TYPICAL SCAN VALLES table,

lgnition G, Engine Mat
Aunning, Mote Chack Enging

It the Scanalyzar Is not working properly, check operation an
anather vehicle. It OK, check Dala Link Connactor for 12
valts and proper ground. If Scanalyzer reads “Mo Responsa”
with the |gnition Switch turpad to ON (Engine Stop Switch at
RUN with the engine off), check senal dala wire Tor an open
or shorl to ground betwean Data Link terminal "1" ana |gmi-
tion Module. Also check for an open diagnostic tast terminal
between Data Link terminal "3" and Ignition Module. With
lgnition Switch turned to ON, Transmit Data and Recslve
Data line should have 5 valls.

NOTE

Lamp: If Diagnostic Test Wire {see bajow) s installed across Pins 1
and 2 on eonnectar (91A] in heu of Scanalyzer, the lanitian
Module |s ;_:Iacad in a DKiagnostics Mode and engine will start
Does Light The test wire must be removed from the Data Link Connector
G CHT After 4 Han and the Ignition Switch turned fo OFF or the Check Engine
Seconax? CHART Ao lamp will still flash codes.
Wire Harness Connoclors
AL i Na, | Daserlption Type Loeation
Dons Enging Hen [10] | g Moduls 12« Place Dautsch (EBlack) inclar Saat
Sian? CHART A-2. -
(111 | g Motula 12 - Prace Dautach (Gray) Linghsr Som 1 2
81) | Dnia Link 4« Place Doutsch Lindar Lefi Bioe Cover
YEs L - 1b
G Dons Scannlyzer or Chack S
Engne Lamp Display ign- | | CHART A3

ton madcule Data?
1

YES

Arm Ay Trowible
Codos Displayed?

®

YES

Turminals 1. 3 and 4. Conbinuey

Feimcn Igeilion Moale Son-
nesciora] 100 (BK), [11B]1GY)
Chack loe Cantinulty 1o Ground
af Data Link Conneclor [814A],

Iy Grousd T

¥

Figure 7-18. Data Link

COmpar Sean L Wil !
H“'.I.’r:”m‘"“ggﬂm @ Tyilzal Vinhies while Con- NN IBTA]
- ”,"" ! Shart mhon Exlsts, Are Vilues
Wlmﬂ:;l‘ Pt Marmal or Wilkin Typical
u E Rangea? Rupi I Coanlimuily Prasent Belwesn Fina o
Shoet la Dana Link Connechar and gomsan modus?
: ﬁ.ﬂ Graund. '@ e
YES Data Link Ignition Modula
ST ory — - ]D 18 Terminal Terminal
orm Wig- efir o Diagnos | TLTGNy, w1111
‘&. gl Tl i Wig- tic Tipa In Redatac Bt L] = — L
: 21BK) o 108
3 dle Tast does Troutile Cogde AT 7
i ot Re-crasle Cnart {evan Il no ] i AT IES)
c Conaiion, code s sol) | HWEKT T s
= Relos 1o
o Symglams,
o
s
Check Scanalyzar Inapact Tarmanaie e
Diagnostic Test Wire an snnthar Vehicl Damage ar Repair
[10] Black Snanaly;ur DK? Opsane as Mecasssiy
Figure 7-17. 12005 Ignition Module |_‘ = ED
2ir, IBGA. wire | *
PN T2191-84 PN T2181-84
. R=ptape | Nl“'lﬂ [ Soanalyzer Mallumohon ]
i

TS
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The reference numbers below correlate with those on the

diagnostic flow

@ Sen Retrieving Trouble Codes page 7-14.

DIAGNOSTIC NOTES

aharl,

@ See Typical Scan Values Charl Below.

SYMPTOMS (Cont'd)

HESITATES, STUMBLES, SURGES, MISFIRES
AND/OR SLUGGISH PERFORMANCE

Spray Waler Around Inlake maniiold
Suals Whils iding Engine, |t PR
Chanoas, Replace Seals.

Manilall Laak

MAF Sensor or Hose Plugoed o

Mot Operatng Propesdy Sue TAOUELE CODE 12

Water or Dirt in Fual Syatam, [rair ang Rl With Frash Fuet,

Spark Plugs. Sea CHART [,

EVAP Hose Disconnacled From

Carburetor (Cakl Models) Cnpngcl-

Sae Thioftle Cable Adjusime in

Throtiie Piarss Not Dpening Fl Gecban 2 of this Sarveee Mariual

ENGINE EXHAUST EMITS BLACK SMOKE OR FOULS
PLUGS

SCAN VALUES
Component | Minimum | Maximum Hot Idle
MAF
Snrans INR A.86Y 1 E-aY
Spark Advanoa | " ey
{While Runnmig) 0 b 2
APM o 5800 1000
Bank Angle
SarHor Rum W Msake Run Mede
Dyt 0,86 m3ac B m3sc 1.6-2 m3ac

Cloggad Alr Filiarn Sae Alr Cleanar,

(3) Wiggle Test. Shake or wiggle harness with DVOM or

Scanalyzer connected. Radical voltage changes on the
DVOM will indicate tha presence of intermittents, while
the Scanalyzar (in Wiggle Test Mode) will beep, light the

MAP Sansor or Flose Plugged or

Med Cperating Properly, Sea TROUBLE CODE 12

Use Harness Connector Tast Kit (HD-41404), black

socket probes and patch cord,
@ Seea Ignition Module, Remaval/nstalianen, page 7-52

four corner LEDs and display a minus sign whan a cur- Diagnostic Codes for XL 12005
rent trouble code is detected. (Il & current trouble code is —_
present when the wiggle test is entered, the Scanalyzer Code Description Ret. Page
will respond as described immediately upon entering the 12 MAF Sensar 7-33
Iouble codss and then perton wiggle estwih volele | _>_|__Sekv Vet
running, ) 24 Fronl Coll - T e
25 Raar Coll 727
35 Tieharmster T-2] =
(¥ See Symptoms Chart Below: g e —
= SYMPTOMS A4 Bark Angle Sanso TaR
STARTS I‘_'I"ﬁ.HD 52 FARFION Enllire T4
e e | (e =
Spark Plugs, See C-Hﬁ.ﬁ'-T_C._PHg& Tt
Il Sl Soen CHART C, Page 7-31.
| Pilg Wires, See CHART C, Page 7-01,
Wirlvin Shicking Sen Seaibn 3 of thiz Sarvice Manual
Water or Dint In Fusl System Dorstiny wesel Freill With Fresh Fuel.
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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 AUN with the engine off), the Check Engine Lamp should
illuminate for 4 seconds. Battery voltage Is supplied 10 the
lamp bulb. The lamp bulb is grounded by the Ignition Module
through the BK'Y wire A lack of power to the Ignition Module
will cause the Check Engine Lamp to ba inoparative and also
craate & no start situation.

DIAGNOSTIC TIPS
® Check for opan In BKY wire,

® Check for blown Accassory fuse,

HAGNOSTIC NOTES

The reference numbers correlale with those on the diaghostic
flow chart

Use Harmess Connector Test Kil (HD-41404), black pin
probe and patch cord.

@ Inspect Connector [10] (BK) for contaminallon or corrg:
sion. If connection is good, lgnition Module requires
replacemeant, see lgnition Module, Removal/lnstallation
page,

@ Use speclal pick (Snap-On Tool TTE00-3) as descrined
under Amp Multilock Electrical Connectors in Section 7
of this Service Manual,

Lise Harness Connector Tast Kit (HO-41404), gray socke!
probe and paich cord.

@ Check continuity. It continuity presant, then most likely
short to yoltage, if no continuity, then open,

@ LED tallure requires tachomater replacemeant,

[roapoal  Ignition Module
—-
{BK' ¥} 3 Chack Engine Lamg Ground Clrouil
lgnition Module
Connector
From Ignition Switch Fo—_——
15 A Aceessory ‘ 2 |
Fusi ER
Al v 4 TR
| & ) |/
-3 AP
| .L | ::[] = Check Englie Lamp
B
| B ) I\
R ]
11
| E |
| [i3] |
-
o=
204) [208

g ¥

Check Engine Lamp Circuit Diagram
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Chart A-1, No Check Engine Lamp at Key On

Turn lanifion Switch
OM. Turn Engene Stop
Swifch to AUN, Does

the Engine Stari?

1

YES

o Turm lgnition Switch CFF,

*  [hsconnact Ignition Module
Canmector  [10B](BK) =nd
Connact Breakoul How

Turp Ignition Swilch OK

Jumper Breakout Box (BK)
Fin 4 le Ground

Cihesck Engine Lamp Should be
OM, 15 17

@ Faplace Faulty

YES

Igniticn Medube.

Tian

i

a

Cid Mo Check Engine
Lamp and Mo Starl
Corditiens Occur
Simullaneoushy?
|
YES
Mo ignition Reter bo CHART A-3
Maodule Powel far By Saarh Condilion
Hefar 1o and tran Hetum 1o
CHART A4, CHART A1 o
Fasalvi Ne Chack
Frwgirae g,

[11] Gray

i

[10] Black

CJC)

Disconnact Connecim

(0],

Ramawi BECY Wire from
Connaclor [208] and
ground it Reconmact Con-
nactar [20R]

Choek Enging Lamp On?

YES

.@ Rapalr Gpen o
Shart o Voltage an
BRY Wire Batween

@ fs thara an Open an
DA Wir thal Faeds

Bulty or Open on Wire

Connector [204] Fram Bulb 12 Connpe:
and Connactar 1or (2087
[ 10H]
nas
Figure 7-19. 12008 Ignition Module
YES
Rapair.
ral | ]
Wire Harness Connectors

Mo, Description Type Loeation
[20] [ MalnHarmess o Instruments 14 - Place Mulkock Under Headiamp bracka
18] | lgmition Module 12 - Place Dautsch Under seat

(B}

Replace Faulty
Tachomeater{Lamp
nal replacenble)




CHART A-2, CHECK ENGINE LAMP ON CONTINUOUSLY

The Check Enging Lamp should Mluminate for 4 seconds
when the Ignition Switch is turned to ON (with the Engine
Stop Swilch at RUN and the enging off), Follewing the initial
period of ilumination, the lamp should go off for 4 seconds. It
may then come back on for an 8 second period (for a storad
tunctional error) or remain on continuausly (current error).

Battery voltage is supplied to the lamp bulb. The lamp bulb is
grounded by the Ignition Module through the BK/Y wire. A
steady light may indicate a shart to ground on the BKSY wire.

DHAGNOSTIC NOTES

The reference numbers below correlate with those on the

diagnastic flow charf,

@ If the lamp goes off when ignition Module connector 18
unplugged, BESY wire 1s not shorted 1o ground,

@ Sea Retrieving Troubla Codes.
(®) See Ignition Module, Removal/Installation.
@ Use special pick (Snap-0On Tool TTE00-3) as described

under Amp Multilock Electrical Connactors in Section 7
of this Service Manual,

foBjeal  Ignition Module
b
(DR ) : Check Engine Lamp Ground Circult
Ignition Module
Connector
From lgnitian Bwilch po——
G e 11} CILD,
16 A Accossory | 2 |
Fuse ER
[ I¥Y,
I [E] | ,
CE e
...-!._. :m' = Chech Engine Lomp
I ] |
e
I -
11 l
| [
I e |
{1 ED——————
W Y|
[e0a] [208]
| O - |

Check Engine Lamp Circuit Diagram
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Chart A-2, Check Engine Lamp On Continuously

Igmition Switch OFF,

Digcanne ignition Module
Connector [10](BK)

Igritian Swifch ON, G)
Check Engine Lamp Should

be OFF 15 17
|
YES [ NO |
With Ignition Swich “Tacon
+ nact Connactar |20],
utﬁ-ﬂmm hgrw- ® Famove BK/Y Wire from
&, Wil Conneclor [208]. Recon
Iignitien Swlch ON, (208}, 1
WVarily Thiat There is rct (208).
HOT a 4 Second Chiack Englne Lamp ONT
Lamp OFF Period. s
There a Lamp OFF |
FPenad?
YES

YES [ NO |
Check Engmo Replice
Lamp Function Iigniiesn
OK. Chack fur M,
(@) [1routis Codes.

@ 160

(V1) Girary

n

[10] Black
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Figure 7-20. 12005 Ignition Module

FAepair Short to Ground
on BEY Wire Betwean
Connector [208] and
Lawmp in Speedormser,

Ti6a

Wire Harness Conneclors

Fapair Shor o
Ground on BKY
Wire Batween Con-
nector [204) and
Connecior [ 10}{BK)

TS

No. Description

Type

Location

[20] | Main Hamaese {o Insleuments

12 - Placy Mulidock

Under Headlamp Brace|

[1071 | tgrbion Module

12 - Place Deutach

Linder Seal




CHART A-3, ENGINE CRANKS BUT WILL NOT START

GENERAL
NOTE

It starter will not crank engine, the problem is not igmition
related, Refer to Section 5 of this Service Manual, Electric
Starter.

NOTE

Engine can be started with Diagnastics Test wire installed or if
Receive Data Line is grounded. Ignftion/Light Key Switch
must be furmed fo OFF after test wire Is removed or check

DIAGNOSTIC NOTES

The referance numbers below correlale with those on Lhe
diagnastic flow chart.

@ See Retrieving Trouble Codes, page 7-14.

@ Check the condition of the battery. Perform a voltage test
and recharge if below 1280, Check battery connections
and perform load test. Replace the battery if necessary.
See Section 7 of this Service Manual for detalled infor-

engine lame will continue to fash slored codes. mation.
(18] [11A] GY
=
[
)
3
(TN W}
1 LR 1
14B)
v Em; AlBIC
Cam
Positian
Sensor lgnition Module
(CMP) Connectors
[10B] [10A] BK
<
63 (o) L Rear Coll
B
A LR - Frant Call
Ignition
Coll b
h
4 ! Ky ON Powar
Engine Stop Switch

[228] A
ez [1]2]3]a]s]s]

O
15 &m
[gnition Fuse
L]

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 Testar

®

Check for Trou \ .
@ e Coves, Godles {HD-26792). Clip lester to cylinder head bolt. While
Funnd ! cranking engine, look tor spark, Repeat proceduie on
other spark plug cables.
@ Use Harness Connector test Kit (HD-41404) gray pin
probes and patch cords.
=
Ralar (5 Appii- Check Batlery
cabls Troubla Connections.
Cogde Chart, @ Check Voltags.
Slarl Win Ia Wollage Above
Lowest Code. 12807
=
VES
[mes Hatlary Ruachiurge
Pags Load Test? Battery,
Fal]
YES
Chvack Spark Plug Con- Feéplaca
oktiart, Fleplac. | Hallery
Frnwilipel

®

Chisce Spirh il Both
Plge Wisa Craniing
Spark Prosant?

Tia8

YES

&

Chack comprosslan, Soe T
Tlaskocstiog it Boction 3 of 1w
ATCD Ml

IF Eamprossion w gasd, Srmck
lusm| my st

Fain

([ Erwek Tor Batiery Voltage at Tor-

[11] Gray

110} Biack

Figure 7-21. 12005 Ignition Module
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Turn dgaltice DM und Engina
Stop Swilch lo AUN. Check
Evgene L Shaoud [minebe
tor A swconds, Dows HT

iminal B af Coll Cennoclar [B36)
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Banery Voltege Presan?

S Chind A-a

7es
r"' O i WEK

- . Wiiro o cod,
» gﬁlﬂl e Rapair Open.
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o CHAFT A-3,
1ol 3

YES
n

L
Dlsconnact Call Copnnec
1w [B30). See Flgura 7-22.
Gantly Connecl Test Lamgo
1 Connactor [B2B] Tarmi-
mal & Urant oy, | or Tasmi
nal G [rear Cyl. ). Crank
Enging. Doas Light Flash?

Chart A-3, Engine Cranks But Will Not Start (2 of 3)

@ LIse Test lamp as shown in Figure 7-22.

Connect Breakoul Box (HD-42682) between harness
and Ignition Module, See Breakow! Box |nstallalion.
pagaef-18,

Usa Harness Connector Test Kit (HD-41404), gray pin
probe and patch cord.

Q)

Wire Harness Conneclors

EIT-_EI

Fanlby Coll Connacion, Spark ®lug
Whiea o Coal,

Proceed ag follows:
& Check Call Connssions

* Test Spark Plug  Cable
Pasistance, Sea Charl G4,
Sk Pug Caba Paesis
Lanes Tosl,

& Cheds Coll by Substituing
One Known To Be Goad

oR

Check Cojl Resslance, Seg
Trovublesstoalmig.

Tazn

Q@

Mo, | Description Type Location
Bletom Frama Cross
Cannect Brerkout Bar, Ghack oant- [14] | OMPSemser | 3- Placa Daatseny | RO FIRma Closs
nuty Batweean lgnitien Coll Terminal & —
of Connecter [B38] andd Breakout Bax {101 | bgmitan bodise 12 - Place Daulsch Under Seat
(BK) Fan 6. Maasure Faslstancs [EH)
Batwean Ignitlen Cod Terminal C -
[BEE] and Igaiticn Module Pin 7 108)] 111 | igrition Madula 12 - Flace Dewisch Under Sea)
an Breakoul Box. Resistance Should @y
ik
R L Tl D A L2 @3] | lgnitien Col 3 - Flace Packard Bolow Fuel Tark
J'L Poar Connasclon
o at Connactor [1OE]
¥y of Qpan in Harmess
o G;‘;H; A, Batwasn Coll and
J lgnitian Meduls
Aepair Opan
TIan

041 Giwiiial [IE]
- ,_x: - A
e ;;--A..v .

N "2.."{{5.,._..
LE "“'--._rf ' &J{T"' kgl
-
Nk M‘"‘“\

nl
= HEDI PMOE 4

Figure 7-22. XL1200S Ignition Coil Test
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Chart A-3, Engine Cranks But Will Not Start (3 of 3)

Use Harness Connector Test Kit (HD-41404), black pin
probe and patch cord.

@ See Camshaft Pasition Sensor, Removal/nstallation,
page 7-53,

Frasm CHART A-1, YEE:

2ol

T
I
@ [esconimct Cam Position

Sunsor Connaclar [14)

Wik Bgrilkan On, Measure
Voltage Batwaen Terminal
A and Termanal C of Con

neetor | 148|
Is BVDC Prasont?

L
YEE

With Igaition O, Mea-
fure Resssianos

RAeconnect CMP Sorsar batwaen Cannactor
Connactar [14] Mansure [148] Teeminal A and
Voltage Baltwoen Pin 3 and Broakaut Bax (3] Pin 1
Pir & of Braakou Bes|EY). Also Betwean Connec-
Woltuge Shoukd Allgrmate fear [ V48] Tarminal O (BK/
Batwaen 0 ard 5 VDG W Wirm) and igritkan
Wil Cranking, Dons 117 Madule Fin B on Con.
nackar(1 18] on Broakeut
Bk bi Hoslstancs

Giromtos fhan 1.0 Ohm?

Chack conlinut
Frabliom Moy Be Infarrmiien, Discannec Conneclar [14), Fopair, Datwaon Iurmlrml‘.‘ﬂ..
Varify that Connactors (10], [11) Maasure Reslstanco Belwean connactor [14A]
and [14] are Reconnectad, Torminal B and Connactar a0 aned grourd
Aemove Braakout Box and Try Lo (148} and Braakoul Box (GY) Conlinuil ]
Bar Vanicle WIN Vakicle Sfant? Pin 3, ls Resistance Graater ol )
ar 1.0 Ohms?

I YES
YES 1 m

i, =

Wil Enging Fun- Crankehall and Gamanalt YES = i ] FI"’”.'T“'“
ning, Wiggle MR May be Out of Phase, hg;t':l'“
Sunsor and Witas Check far Prapar Cam Tim- Aepair Femove Cam Timer &

Lo hdentify Any ing, Pinian Gear Key Fall- Open Cower Using 1/8 W

Loose Conrae: ure, Loose Fotor Cup or Canneation Inch Ol B, Cang
lore (Enging Mis- Oitar Machanical Faliura, Brarter Doas Fator
firees ar Stalla), Any T2 Ciip Folate?

Faund? rang |

YES AL

1 Raplace Cam Machanical Failure,
Fleper. ® F'EF::‘:E © Posdion Sansar, Inspect lor Locss
Halar Cup and
e FS":_I":E: Toes Shanrad Pinion
Gear Key,
Ta8E

T255



CHART A-4, NO SPARK, NO CHECK ENGINE LAMP AT KEY ON

The Ignition Module turns on when powsr s applied to Pin 1
of [10], the black connactor, The Ignition Module goes through
an iniialization sequence every lUme power is removed and
re-applied to Pin 1. The only visible part of this sequence is
tha Check Engine Lamp. Upon starting, the Check Engine
Lamp will illuminate for 4 seconds and then (it parameters ars

narmal) go out,

15 Aim
Igmition Fuss

Engine Stop Switeh

® 3
12281 A
zea) P [1]z[a]a]s]s]
(57)

Igniticn Module

[108] <& [10A] BK

LY
2
D
E

Ta Ilgnltian Switeh

Ignition Module Power Circult Diagram

Wire Harpase Conpactors
[ No.—[ Description Typa Loeation
) | lanitices dodule 12 - Place Deulsck Lindler Seat
[BH)
22] TIT Handlapng G+ Place Doulsch Ins Haundlight
2 Swlien (LK)

DIAGNOSTIC NOTES

The reference numbers which follow corralate with those on
the diagnostic flow chart,

() See Fuses, Removal/installation. page 7-2.

(Z) Use Harness Connector Test Kit (HD-41404), black pin
probe and patch cord.
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NOTE

With ane exception (noled in flow charf},

always furn Key ON prior to probing fermi-
rals with test lamp

O]

Check Ignition Fusa,
I& Fuse DK?

Replace - Find
Source of Faulf,

TITD

®

¥YES

Wire fo Pin 1 tarminal on

Disconnact Connector

[10)BK) and Connect
Breakout B, Wil lgm
towy OM. Multimeter Red

1107 Mullimelier Black
wire ko Pin 2 an [10B]. s
Wiktage 12V 1.0WT

YES

Feplace
lggniticn
Medube,

Ea

Chart A-4, No Spark, No Check
Engine Lamp at Key On

Chack eontinuity
Dewean Braakout
Box Pin 2 connecior
[10] (BK} and
greund, Continuily
pragent’?

35

FAopail Open in
Bl wirg (P 2

to ground,

LEL

®

YES

Chock Conlinuity betwesn
Broakow Box Pin 1 (W/EK)
Canractor [10] {BK} and
Right Handisbar Connectar
[22E] Pl 4(W/BK)
Continulty Prasan|?

5]

Chack Comlmuity
Betwosen Pin 3, Con-
retor [14] (GYD and

Fin 4 (WIEK) on Cane
neclor [2268)

Contineily Prosen?

Fepake Oparn i
WIEK Wirk

TaRs

[ves

Repair Opan In
GY Wira
Batwoen |224]
and Fusa Block

T200

Replace Enging
Stop Switch,

Taos




CHART C, MISFIRE

GENERAL

Battery condition and connections may dlso cause misfires.
See Ballary in Saclion 8 of Ihis Service Manual for more infor-

riation,

DIAGNDSTIC NOTES

The reference numbers below correlate with' those on the
diagrnashic flow charl,

AAWARNING

Any open spark around gasoline or other combusti-
bles may resull In fire or explosion causing personal
injury and/or property damage. Thoroughly wipe up
any spill fuel and dispose of rags in a suitable man-
ner,

A Spark Tester (HD-26792) must pe used o verily ade-
quale available secondary voltage alt the spark plug
(25,000 volts). Remove spark plug cabla from spark plug,
Visually check condition of plug. Attach cable to Spark
Tesler (HD-26792). Clip testar 1o cylinder head baoll,
Whille cranking engine, look for spark. Repeal procedure
ar other spark plug cablo

l Fuh eomtaminmiped? l

®

®
®

SPARK PLUG CABLE RESISTANCE TEST: Hemove
spark plug cable from spark plug and ignition coll, Liging
an ohmmelear, louch probes to terminals on gach end ol
plug wire. Resistanca must be within values shown In
Table below. Aeinstall and repeal on other cable. For
best results, use a needle nose pliers lor removal and
installation on coil. Gently grasp cable as close to termi-
nale as possible.

It carbon tracking is evident, replace the ignition coll and
be sure spark plug wire o that eoll is clean and tght,
Excessive wire resistance or faulty connections can

cause coil damage, See lgnition Coll. Removallinstalla:
fion

Sea igniion Coll, Remaoval/installation,, This lest can
dlso be partormed by substituting 2 known good coll for
ihe one causing the no spark condition. The coil does not
require full installation ta be lunctional, Venfy faulty coll
by parforming resistance test (see Troubleshooting),

Use Harness Conneclor Test Kit (HD-41404), GY pin
probe and pateh cord 1o the coll connector [838).

Inspect for corrasion at battery terminals, main gl
breakers, ignition luse larminals (GY and R/BK), righ
handlabar connector [22] and coil connector,

NOTE

Fuel system problems may also cause mislires Aefar o
SYMPTOMS chart,

Figure 7-23, Spark Tester (HD-26792)

@ Tum igrifoe 3wy ia COFF e Spark Plug Cables Length / Resistance
& Disconnect Cne Spark Pleg Leed Al with
af @ Time and Install Spars Tesio emalh fusa| S - =
[HD-26782). Ses Figuro B-37 No. | Positlon Length in, (mm) | Resistance (ohma|
* Crank Engino o |nducs Spark s *
Dbsarva Spark Tester Durng Tesl 1 Front Ledt 202 (6512) 50389 1 T5H
& Soark Shouli Jumsp Tostor Gap on | £ g ' r e |
Aot Laacls Biinng Tosl, Qe 1 - Raar Lnn'lm_ M_r.l'" 1 i i 4
T 3 [Maar Lan 207 (58A) BFAT- 13604
vEB @ d | From Conim 160, (480 B | 19
CrmoK Far Chack 1 Rossince of Easoh Spark Plug Catile
2 \ Thet 0% Men Fire e Spark TesberAlao Check lor
& Fauley, Weorn o Gaked Faulty Blug Wire Gannectiens and Wire Boala kar
Spark Prugle) Cartion Tracking.
& Ry Faurng Due to Engire
Marhanical Faul -ﬁ.lal'eras il
®  Fpulty or Foor Connection af
Plug, YES

Corsls Should Ba Fron
o Carbon Trackg
A Thy

Replace Faulty
Wira(z).

THES

YES

Fongwn Lo be Good,

Tester  Gap
Cranking D Iy

= Swikch Coil Wiln Unit

& Zpark Should  Jump
While

|

Feplace igni
Ty Gl

ThIS

YES

Crriginal lgnition
Call & Faumy

T5A6

1
MO

a2

GomGHART C-2
2nl2
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Chart C, Misfire At Idle Or Under Load (2 of 2)

From CHART C-2.

Tol2
e ey
e Wire Harness Connectors
Disconnect Negative Batiery Cabe. Measure Mo. | Description l Type Location
Resiztance Between Batery Positive and Cail K REE
@ Connector (B38) Terminzl B (W/EK). Wiggle (10] | Ignition Moduie | 12 F'lacéu_ :::;amsch Linder Saat
Harmess. Resstance Should Be Less Than !
@ 1.4 Ol Confinuousty. 18 17 AT Handiebar & - Place Dawsch In Headlight
1221 | gyiien (6K)
(B3] | Cou 3 - Place Packard Unicar Fued Tank |
s
Faplace Cam Sensor with Fing Source
Known good Cam Sean- of Irviramitesni
sor, SLAlC (e angine and Fepair
anil retast
]
Prohiém sill exisi?
YES
Feplace Igni-
fiesn Moduls
I'Hl.
(18] [10A] BK
%
c (Y im0 RAear Coll
B
- =y 6
LIE {oe o) From Coil
Ignition "
Coil I=
1
Koy ON Power
Engine Stop Swilch

Ei} A Ignition Module
Connector
@
L
15 Am
Ignition Fuse

R/BK Ta Igniticn Switch

Ignition Coil Circuit Diagram

e e e TS TR GTW TR —_8.



TROUBLE CODE 12 MAP SENSOR

The Manifold Absolute Pressure Sensor (MAP Sensor) s sup-
plied 5 volts from the Ignition Module and sends a signal back
to the Ignition Module which varles in accordance with engine
vacuum and atmosphenc baromelnc 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 oparation.

& With the MAP Sensor disconnected, the Ignitlon Module
and Scanalyzer should recognize a low vollage. |1 low
wollaga is observed, the lgnition Module and harness are

& Gantly place a jumper wire across MAP Sensor conneg-
tor [BOB] 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 veltage. MAP Sensor Output Check, Using the vac-
uum pump (HD-23738A), apply a vacuum 1o the pres-
sure port of the MAP Sensor, The signal voltage should
lower as the vacuum is applled.

DIAGNOSTIC NOTES

The referance numbers below correlate with those on the
diagnostic fow charl,

@ Connect Breakout Box (HD-42682) between wire har-
ness and lgnition Module, See Breakout Box Installation

page 7-18.
NOTE
Engine must be runming for scanalyzer to work properly,

@ Shake or wiggle harness with DVOM or Scanalyzer con-
nected, Radical voltage changes an the CVOM will indi-
cate the presence of intermittents, while the Scanalyzer
(in Wiggle Tes! Mode) will beap, light the four cornar
LEDs and display a minus sign when a current trouble
code s detected. (It & current trouble code is prasent

et at fault when tha wiggle test is entered, the Scanalyzer will
respond as described immediately upon entering the
wiggle test mode. With Key On and engine off, clear
Irouble codes and then parform wiggle test with vehicle
running. )
[BI(GY) [11A]
.I'.Su . CAM < Ignition Module
ensor
o — ! AMA-  5vREF
(D) i
) . MAP Sensor
Signal
3| 2] 1 |A leo8]
ignition Module
C
MAP onneclor
Sensor

MAP Sensor Circuit Diagram
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©

NOTE

Thw Scanalyzer icon AU
al thosa pourls fr the fow
chard wherg Ihe Scanalyss;
iy be wsad.

Braakout Box Method

Scanalyzer Method

Code 12, MAP Sensor

@ See MAP Sansor, Removal/installation, page 7-47.
() See Ignition Module Removal/nstallation, page 7-52,

Use Harness Connector Test Kit (HD-41404), purple pin probes and
pateh cords.

Connecl Breakoul Bow Wilk Ihe
lanrian M, Measure Ina Vol
ane Batwaen Fin 2 on Braakoul

With the Engine Runnng,
DObsarvie Scanalyzer MAF Voli-
us Values, Typical voltage at

Baox and Pin @ |dle Bhould be 1.5-2.48 VR0
& i WsLage Batwaan +.2 and lsit?
4 85 YDC?
| |
YES

With CWOM or Beanalyzar
{Wigple Tesi Mada) Slill Comn-
necied, Chack for imermit-
lants by Performing “Wiggha'
Teat. Rudfosl Yoltage
Changes or Troubla Code Sl
Whiks Wiggling Haress Wil
indicata (he Frosams of [mop-

T3

Check the 5y Reterence Supply
al tha MAPR Comnngsor (BOB),
With fgnltion On Measure vall-
Age Botwenn Pin ¥ (RW) ani
Pir 8 (BK/AW),

1408 Vollage Approxmataly
EVDEY

imilttants, Imenmbitam Praseal?
|
E:E NO ND
YER Cirtar Lisa Than
Than Ay, B
Tor Idaivily tha Sourice @ Fapiace MAP San- I I
ol Intarmillenca, Star Aol Chear Codes (| Conmect Broakoul Bok, Locale Snorl 1o
al Box Marked by Scanalyzer s fvall % Discannae Ignitian Meduls 12 Votis on FIW @ Connect Sroakaiil
Bold Astoriak on anle ann Roan Tes| frarm Brapkous Box Wire o Wire Ha Bow. Maasura Conlinu-
Flipht Side of Flow il Chisek Eegine poas, Flispnlr a4 ty Butwawn MAP Can-
hary aned Wiggle Har- LA Eoimes O QREN CHECK: Mensbun Nignssay rencberr (BB Tarrming! |
i Wiile Monilor and Set COOE 127 @ Aesistance Belwoon MAP aned Brambel Fea (GYy
i OVl Conmaetor |BOE] Torrioal THIE Fin b, thisn haslwasan
==y 2. prel Broakoul Box Con. MARF Comnscion [BOR)
nackar [111EY) Pin 2 Teepviirsl 5 1 Broakout
YES = s Fpsssianee Loss Than 1 B Connaetar
ohm i [11)(EEY) Pin B,
@ @ Irtall Criginal MAF Sysiam Fapalr ns necaseary
Sanmnct, Faplacs bt D 040
lgrinimn Moclubs
and Rond Test Teda YES =
Again 1 Varly
Tikas @ SHOAT (to Graund) Lesteiata and
CHECEK. Moastune Hajalr
Al some polnt in the flow chart you may :::g::;ﬁzmr Eﬂmn.mm
be instructed to jump directly to the box kel 1 and Chasam
miarkod by an asterisk. Disrogard (he Giround. |8 FRagls: Pl
asteriak (but not the instruction boi) if tance Groatar Than 1
your normel progression through the Magahm?
chart brings you 1o this lecation.
VES
@- Repace Laéle and
Sansar, Hegair
Arounded
78540 WV Wire,
THaS
Wire Harpess Connectors
No. | Descrlption Type Location
180] [ MAP Sensor 3 - Place Aoy Urder Fuel Tank
Hal | g Mol 12 - Flaoa Deulsch (BK) Uindar Saai
(197 | g, Mesdus 12 - Place Deutsch {GY) Linasr Saal
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TROUBLE CODE 16, BATTERY VOLTAGE

M Code 16 is set if the Ignition Module sees battery positive
voltage less than 8 or greater than 16 valts, Low voltage gen-
arally indicates loose wire andior corroded conneclions or 8
charging system problem. A high voltage condition may be
causad by a faulty valtage regulator.

DIAGNOSTIC NOTES

The reference numbers below correlale with those on the
diagnostic flow chart,

Was battery allowed to discharge? Was battery drawn
down by starfing problem? Yes, Change battery, No - See
Charging System Troubleshooting In Section 7 of this
Service Manual,

Conneol Breakout Box (HD-42682) between wire har-
ness and lgnitlon Module. See Braakout Box Installation,

page 7-18

@ The Igniion Module 1s monitoring voliage at Ignition
Module connector [10)(BK) Pin1,

(¥) This chetks for voltage drops in the lgnition Module
power clreutt

Perform Wiggle Test. Shake or wiggle harness with
DVOM  or Scanalyzer connected, Radical vollage
changes on the OVOM will indicate tha presence of inter-
mittence, while the Scanalyzer (in Wiggle Test Mode) will
beep, ight tha tour comear LEDs and display & minus sign
when a current trouble code s detected. (If a current
trouble code Is present when the wiggle test is enterad,
the Scanalyzer will respond as described immadiately
upon eptering the wiggle test mode, With Key Cn and
engine off, clear lrouble codes and then perform wiggle
lest with vehlcle running.)

(&) See Fuses, Removal/installation,

[228] [224] (108] [104] Ignition Module
<& <<
“ ".,'A"lll ", :
(@) )
i | Bop n
[ 5 |
[ & ]
15 Amp
Fuse
L AEED
Ignition {Tnn—
Switch
L N
\. Ignition Module
Connector
—O-1te
30 Am
Main Circuit Breaker + L)
(Silver Post)
Battery

Batiery Voltage Circuit Diagram
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Pertorm Charging
Systam Tests,
Charging System DK?

YES

Remove Spank Plug Cables

Connect Braakou Box, Mea-
sure Viollage on Breakoul Box
(BK) Batwaan Pln 1 and Pin 11
while Crankng Engine, Disre-

gard Aaading During First 2
ESeconos of Cranking. |s Vollags
Above A Viokis? Reconnect plug

Reqair Chargpng
Bysiem.

cabigs,
YES
NOTE
Syl |
Thee Scanatyzer lcon appears @ E:m G'}
al thoae powts e the fow - —

ol whe e Scamaly s

may be Lsed,

—

With ignition On, Measuna
Vellage Drep Betwean Bal-
1ery Positne Terminal and
Breakout Box connacior
[10)(BIE) Pin 1, s Village
Drop Greatar than 0.5 Valt?

Code 16, Battery Voltage Test

YES

e

Wilh Ignition On, Measura
Vedlage Drop Betwean Balory
Podidive Tarmingl [« and A
BE Tirminal on 15 Amp igni-
owy Module Fuss (-}, s Violl-
e Drop Greatar than 05
Valt?

Wil Ignitien On, Measure
Voltags Drop Bétweon
Batiary Positive Termanal
(#} and Connpacior [22A],
Firy 4, 18 Vialtage Drep
Graaler than 0,5 Volt?

Raplacn Fuse ar
Fusis Tarmvimals

Chock for Vollage Drop botweon Battery Negative Tarm)-
nal (-) and Breakout Box connacios [10](BE PN 2(+), 15
Voltage Drop Grasler (han 0.5 VDC?

YES

[5o]

Locate and Flapair

®

Prabibem Is Intarmitisnt. Par-

s

[ Bnd Connaction, farem Wigghe Tust
YES
YES E:‘a Lo
Rapince W/BK With Ignition On. Mea-
Wire or e Volige Drop
Torminals Betwean Batery Posi-
tiv Tarrmenal () and
Trea T | Cannecior [22A], P 3
Wil Ignitian Cn, Maoa- {1, 18- Maltage Drop
surn Vollnge Drop Girmatar than 0.6 Vel ?
Balwaan Baltary Posk T
Liven Tasrrninal (4} and
Silvar Post on hain Cir- YES
cufl Brawkor ), s Vol
age Drop Groalar than Inspact [22] With Ignition On, Measurs Vall:
0.5 Volt? far Goero- ago Drop Betwoon Baitery Pos
Blon o v Tﬂlﬂ'llﬁﬂf h I and ﬁ'f'
| |Dosn wiras, Tarrminal on 1% Amp Fusa (<), s
YES [T Valtage qu.ﬁ;:nlar than 0.5
jarasan T
With Ignition Cn, Mea. foglaca
Flaglats (gniticn smﬂuﬂ&nﬂ Drop Fghd hand L
BMitch or Term- Batwean Battary FPos- Aun/Start -
Pk tvit Tarmingl (+) and Switches, {1
Coppar Post on Main RAeplams GY Wi
Traa Clreult Bredker |-). Is a0 ot Tarminals
WVeltage Drog Graates
thar [F G Valt? e
MO YES
Replace Cir- Hign Mesistance Betwaen 30 Am)
cul?ﬂmaier. Circult Breaker and Battary,
Raplace Wite or Terminals.
e 7784
<

it

Clear Codes and Conlirm Proper Operation with No Check Engine Lamp.




TROUBLE CODE 24 and 25, IGNITION COIL

Code 24 = Frant Cail Code 25 = Rear Coil

A Code 24 or 26 will set it the ignition coil voltage |s oul of range.
This could ccour if there is an open coil or loss of power 1o 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
colls. If both codes are e, itis likely a coll power failure or a coil
fallure

»o0

[108] [104] BK
=
L7 BE ) l Roar Coil
]
{or o) Front Call
i
:
1
Koy ON Power

Engine Stop Switeh

16 Am
lanition Fusa

R/BK To Ignition Switch

Ignition Medule
Connector

lgnition Cail Circuit Diagram
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DIAGNOSTIC NOTES
The reference numbers below corralate with those on the

diagrostic flow chart,

(*) Use Test Lamp as shown in Figure 7-25,
() See lgnition Cail. Remaoval/installation.
Use Harness Cannector Test Kit (HD-41404), gray pin

probe and patch cord,

Connedt Breakoul Box (HD-42682) between wire har-
ness and Ignition Module, See Breakoul Box Installa.

fion.

Shake or wigale harnass with DVOM or Scanalyzar
(Engine running) connected. Radical voltage changes
an the DVOM will Indicate the presence of intermittants,
while tha Scanalyzer (in Wiggle Test Mode) will beap,
light the four corner LEDs and display a minus sign
whan a currenl rouble code is detectad. (If a currem
trouble code s prasent when the wiggle test is enlered,

©

Discopmact Codl Conpime-
tor [BIB) Gently Conmecl

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 rouble codes and then perform wigale
test with vehicle running. )

See |ynition Module, Remaval/installation, page 7.57

SCANALYZER NOTES

The Scanalyzer fcon appears al hose points in the fow
chart whare the Scanalyzer may be used. if a numnber s
primtad next to the jcon, then refer to the Scanalyzer Notes
which folow. gy

l

With the engine off, Scanalyzer {Active Diagnostic Test
Mode) can ba usad to energize either the front or rear
coill once each second for a lotal of 5 seconds

Wire Harneas Conneclors

Tost Livong e Cowinagier No. Description Type an;ﬂ;"
e o G o O 4] [igian Sl S Pedp [ ey Farag |
Crank E"g;::ﬁ?”* Light [22] | AL Handlebse Switeh T MH?EEBUIEE“ insicle Hesemmp Hesing
T - .
o

®

Fortorm Wik Tes
I Frianis Faao?

FHapair as @ Foplnes
Neeogsiy, Igmitinm
— Cusll,

ﬂﬂ@

Wil Ignition On. Mea-
pure Vollages Bmwenn
Tarminal B Cannaoior
|B3E] arvd Ground, | 11
nopual 1o Bniiey ol
(s
L

YEE

Ualng Broakoul Box, meansumn Sosls
lanee Betwesn gnitlon Modun
Gl Tarminnle ag Follows:

Troubla | Coll | Broak-
Coda  |Terminal | oul Box
(B}
Fin B
Pin 7

Ced A (BEL)
& |G [V/BE

Aoglstarce Should ba Lesa than 0.6
Cerng, b 1%

Flagiair Span Wi
or Sonnaction an
WITHK Wire

THTE

Col Cunmeciur il

Vmcogld S 12V Tl L

&

-
s
|
|

{E} Fartosm Wiggle Flagait Cpan
Test Inbarmiftania Wik or
Foangd? Connection

THED
TESI

Rapait as @ Aepiate
Wacnssary lanilien
pe— el
TETD

Figure 7-25, lgnition Coll Test Lamp

Clear Codes and Confirm Proper Opsrotlon with No Check Engine Lamp,
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GEMNERAL

The ignition coil is a pulss type transtormer that transtorms or
steps up low baltery voltage lo the high voltage necessary o
jump the electroda al the spark plug In the cylinder head.
Internally the coil consists of primary and secondary windings
with a laminated iran core and sealed in watarproof insulating
compound. The ignition coil cannot be taken apan or
repalred. I the lgnition cail is Taulty it must be replaced.

Troubleshooting

When the engine will not start or when nard starting or miss-
Ing Indicates a faulty ignition system, see CHART C in this
section, If the candltion parsists, check primary and second-
ary resistance of ignition coll with an ohmmetar, See Winng
Diagram below,

Resistances should be within the following limits: primary
resistance 0.4-06 ohms, secondary resistance 11.7-12.7K
atms, Chack ignitien coil with a coll tester.

1 4 2 3

11, 7K-12. 7K 1. TE-12.TK
1 |"'_ ohms — % «— ohms —»| N

Ignition Coll Wiring Diagram

If a coil lestar is nol available, lemporanly substilule a naw
ignition coll by attaching It at any convenient point near the
old eall {coll will function withow being secured), Transier ter-
minal wires ta new coil,

Altach new spark plug cables o coll and plugs. IT ignition trou-
ble is eliminated by the temporary installation of new coil
caralully inspact old coil for damaged cables and insulation
The Insulation an cables may be cracked or otherwise dam-
agad allowing high tension current to short 1o metal parts
This is most noticeabla In wel weather or after motoreyele has
beean washed.
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TROUBLE CODE 35, TACHOMETER

Code 35 will set if the PK wire is shorted 1o power or ground.

DIAGNOSTIC NOTES

entering the wiggle test moda. With Key On and enging

off, clear frouble codes and then periorm wiggle test with
vehicle running).

The reference numbers which follow correlalte with those on
the diagnastic flow chart,

@ See page 7-18. Install Breakoutl Box HD-42682

Shake or wiggle hamess with DVOM or Scanalyzer

(3) See Tachometer Remove and Replace

{Engine running) connected. Radical voltage changes on
the DVOM will indicate Ihe presence ol imermiltents,
while the Scanalyzer (in Wiggle Test Mode) will beep,
light the four corner LEDs and display a minus sign when
a curmant trouble code is detected. (If a current trouble
code is present when the wiggle test is antered, the
Scanalyzer will respand as described immediately upon

(¥) See Ignition Module Remove and Replace

Wire Harness Connectors

G‘J TN esie i B bl laove No. Desaription Type Location )
naator [10] (BK} unplugged at igni- (1] | lanbtian Metule 12 - Phace Deul- Bielcvw Funl Tank
fion More e (BK)
| 1201 | Instnaments 14 - Place Mul- Lindsr Haalamy B
Disconnect Connaclor [20]. Wik ignition ON, el
Memgurs Vollage Across pind 2(«) and pan 191+
in Dpesn Breakou) Bow Connachor | 100 BK)
Banery Volluge Present?
L
YES
Chioch oy Continuiy betwiser mmmmmmﬁ ';,'m
Plry A wno Fin 7 in conneatar 12 andd Pin-11 T ponnecio?
(e (1] (EK) [TTel]e] ] o

Conlinuty Frasant?

Fwpain Shiort 1o
Valtage

Replace grikion
Mol

Toaa
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Cantinuity Progsom?

Locala
leriee and
Fésprair

Intrmil- @

Mk

YES
Hoeopmued [160) Fapalr Shoet o
S| Bika Grourd
" Cnarge? T
Batween Pin

Chvack Tar Conlnuity

(BK) al broakout box
and Pin 7 in connacion
[204)
Continuity Progent?

12 of [10]

YES

Cisconnect
0] Connecd Voli-
maatar acraes Fin

12 and Pin 11 I

Aeplace PK

Repan or
Wire

of Unpliggad
connaclor [10]

Batiery Vollage

Presen!?

Tam

®

0

L‘—@—\

[10@] [10A] (Biack)
<=

2

.@_LL

12

Ignition Module
Connector

|
Replace Igni-
lory Bodule

THIE

Tachometer Circult Diagram




TROUBLE CODE 41, CAM SYNC FAILURE

GENERAL

This code occurs anly when this engine is running if tha igni:
lien module either does not receive a signal from the timing
plate or recelves an unexpected signal The motorcycle may
continue to run, run peorly, or stop running altogether.

@ Inatall Breakout Box HD-42682
@ Periorm Wigale Test (Enging Running),

Refer o appropriate section of Service Manual and job

lime code for operation

Install Braakout Box. Discannse
Connactar [14]

|
Igniiesn ON

Conniel Voltmater qoross Tarminal &, FEW,
and Termenal C BRW wites of conneclar [148)]

b vt 5 & 026 VRE?

[14B] [144]
<«
[

A

Cam Positlon

Sensor

Ignitlan Modula

EECECE

——=Ground

(V18] [114A)
<4

Cam Position Sensor Ciroult

Wire Horneas Connectors

YES

Roconnect the Cam Pomilion
Sanuoe conneclor [14] Lsing

NIt

D;t-nriptlun

Type

Igmitice Miodule

12~ Place Deutrch (GY)

)

Cam Pealifon Sansar

Eycﬂ

Braakoun Bex (3Y) Measumn
woltuge tafwaen P 3 and Pin
Towbille crmmking the engine,

I wlinge 2-3 VDO

Using Brenxout Box (GY) Moa
shire tha voltags batwaon Fin 1

|& valtnge &+ 0 25 YRC?

urd Fin B

YEE D

Chiscl far continuaity an GRAY
Wire batwedn conneaion [148]
tapminal B and |11 BJEY) jere

Iritaermibient Cipan iGN '
W owine orabart In BEAY,
WIBK or RAW, Repali

It riittent vl B, Caminniny frasam? Fapalr Opar A
] Tas wirre o BK/
W batwaan canmac-
tors (140 aned [14),
YES WO
Tois

| ves | [ o]
I I

B+ Plaga Doulsch (BK)

Befow Seat

Location {
Lnder Crankeases ‘r

Disconnect [11] (GY) fram Brankoyl Box
Measira valtage Betwear Pin 1 and Pin B of
Igmition Module [11A], e VDG prasant?

Aemiave Timing Cowver and TAR Poelion
Bansor Dbsere mlor cup whiles crans-
anf engine, Doee Fabbr tm?

Replaca Ignifian

- Mdduibe,
WO YES
TORS
'@ Al , A @ Check Fatar for Damags
proparly Is Rakor Loose or Oam-
Aged?
=
e @ Fimimowe (eais YE3 m
CR5E cOwEr And
7040 (napen far dam- Raplace Cam Position Senaor
age Fepiens Fejor Plat s Clear Code. Fatest.
A HBleat Pratsem still axist?
Faa TG0
YES
Rapiace Igniticn
odule

Lochta and Locals ane
Fepals A Shari Flispalr RN Sl
160 i b vaillagu

Tary THEE
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TROUBLE CODE 44, Bank Angle Sensor

GENERAL
This code nccurs when the Bank Angle Sensor voltage is out- [134B] [134A)
side of the normal operating range. This may be caused by a "f:{'h
short to ground, or voltage in the harmess between the igni- @m-o\Lo—E @ 3
tion madule and the Bank Angle Sensor, or a falled Bank =
Angle Sensor. If this {:u_u:le- occurs, the anghja may stop run- Bank Anale Borwd!
ming. The engine may still be restarted and ridden to the deal-
ership for repair
s Bank angie sansor =
: 7
epnneEcied? b g
Qround Ignitian Maduls
[Fes] wm
Facannecl, Cliar —
Codes, Cyela lgn. Key T
Rechock ler Codes | |
[ a I_II _
Dieconnaet connsder | 134] (10
Maksure visilage on) | 1348] batwesn Sockel A, (LT GNIGY) and Socket B, (BK)
Bank Angle Sensor Circuit
Wire Harness Connoclors
No. Description A = Location
I:u 0.0 6 VOG | l V-1 voo Ea L 2 4 L
[11] | lgnitian Medua 12 ; Place Doulach (BK) Bilow Fusl Tand
114] | Cam Pagition Sensor B - Placa Dimtmﬁﬂ_ﬁ'lm IJn—l.lur -L!mm;& __}
et P Faapalr Shart o @ - ; —
Valtaga on LT G/
GY WIRE,
s (1) See page 7-18. Install Breakout Box HO-
426682
[Heeannnet Caonpoetor [10)(EK) rom Madule and Plug into braakout
hiox Check Continuily Belwown Socka A, LT GRGY on Connectar

(V34B) nretl Bruskeut Box (BK) Pir 10, 8 Conlinuty Pregsnt?

YEB | Mk

Check confinulty ta ground on BK wire, Feapair cpen n
giockl B, connesion [1340) LT GR/GY wira.

& ComniLity prasent?

] ]

T2

Fepalr apen

Chieck conbnuity o ground on LT BN/ Grouned wise,

GY Wha Sockel A, and connector
[1348) =
I conlinully present?

[Fes] (9]

Rapair short o oround Feplace lgniian Module and
an LT GRIGY wike Rechiock for CGoces

TaTE
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| A0-3.5 V00 I

Code 44, Bank Angle Sensor

I Voliage 11-13 VDRC?

Measure Volags Belwean Sockat T, 5Y, and Socket B, BK

YES

s Bank Angle Sansar Correcily
Instapad?

]

Are Farrola Metals
Liseabod Within 154" of
Sicles, Face, or Top of Bank
Angle Sensce?

Inatall Froperly

NE

5

Fepalr Open in GY wire
Betwean |134] and Harmass

Faturn 1o Cwiginal
Canilguranon

Replace Bank Argla
Sango

TaTa

yar2
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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 Fallure
® Code 54 - EE PROM Failure

® Code 55 - Module Microprocessor Malfunction

See |gnition Module Removal/lnstallation page 7-52,
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IGNITION TIMING

Static Timing - 1200S

1. See Fgure 7-8. Locate outer imer cover (2} at bottom ot
gearcase cover (15} on right side of vehicle.

AWARNING

Always wear proper eye protection when drilling. Flying
debris may resull in eye injury.

2, Drill off heads ol outer timer cover nvets (1) using a 1/B-
ich drll bit Use a punch to tap rivet shafts inboard
through holes in outer timer cover Remova outer timar
aover (2],

4, Remove wo Phillips screws (3) 1o free Inner timer cover
(4], Il necessary, lap remaining rivat shafts through holes
if Inner umar covar.

4. Carelully check the gearcase cover fimer bore for any
rivet fragments,

tn

Depress exlernal lalch on Cam positon sensor connec:
tor {11} and use a rocking motion o separate pin and
sockat halvas

6. Remove the iming plug from the timing Inspaction hole
centered below the cylinders on the right side ol the
crankcase,

7 Remove the spark plugs.
B, Jack up vehicle to allow ratation of the rear wheal,

8, Ehif fransmission into filth gear, and standing on left side
of vahicle, slowly rotate rear wheal In a counler-clockwise
direction untl front Intake valve opéns and closes (as
viewad through spark plug holes).

13, Actale rear wheel unlil TDC mark (vartical line, sea lower
frame Figure 7-10) |s cantared 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
Iead fo Pin 8 (Gray) [11).

12, Turn the Ignition/Light Key Switchh to IGNITION,

13, Loasen two screws and ratate thée cam position sensor
plate just until the voltmeler registers the change from &
VDG () 0.5 volts) to 0-1.0 VDT,

14, Tighten sensor plate screws o 15-30 in-lbs (1.7-3.4
Mm)

15, Install spark plugs. ehift transmission nto Neutral and
remove jack

18, Removea lasl harnass and mate pin and socket halves of
Cam position sensor connector [14). Place large end of
siot on attachment clip over T-stud. Push connectar
assembly forward 10 engage small end of slat.

17, Proceed o DYNAMIC TIMING. Begin 2l step 2.

#0000 e

1. Timing inspection hole
2, Front eylinder 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 trom frame downlubes (no
1ools requirad).

2 See Figura 7-27_ Note the Data Link connector (pin side
ol 4-place Deutsch) on the side cover.

3. Remove rubber protective plug from open end of Dats
Link connecior,

4. Plug the Scanalyzer (HD-41325) into the Data Link
Connector,

5. Turn the Ignition/Light Key Switch fo IGNITION. Tum the
handlebar mounted Engine Stop Switch to the AUN
position (but da not start tha angine),
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.

T !

B

10.

i1

Figure 7-27. Data Link Connector - 12005

Insert the diagnostic application cartridge HD-41325-
954, into the Scanalyzer. Once communicalions s
eslablished with the ignitien module, the DIAGNOSTIC
MENL) appears. See Figura 712,

Select am 7. CALIBRATION from the DIAGNOSTIC
MEMNLI.

Press 1, TOCO Adjust on the key pad.

Cennact Timing light (See Dynamic Timing) and abserve
Himing mark.

Tlming mey be electromcally ad|usted by prassing the up
arrow kigy 10 advance the fiming ottsel or the down armow
key to retard the timing ottset. Each press ol the arrow
keay will change the iming one degree.

Press MODE 10 exit.

Static Timing - All except 1200S

T
2

3

Follow sleps 1 - 12 on page 7-45,

Slowly rotate module plate untl red LED illuminales,
Tightan in position.

Procead 1o DYNAMIC TIMING. Begin at step 2

Dynamic Timing

|

Remaove hex sockel tming plug Irom tming inspachion
hole, which is located on fght crapkcase half and
centered below engine cylinders, Install TIMING MARK
VIEW PLUG (Part No. MD-26295-85D) into timing
inspaction hole. Make sure view plug daoes not touch
Hywheeal,

Connect leads of INDUCTIVE TIMING LIGHT (Part No.
HO-33813) to front spark plug cable, baltery positive {+)
terminal, and suitable grownd.

Make sure vacuum hose Is properly nstalled al
carburaetor and V.O.E.5. [MAP sensor an 12008}, Start
engine.
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Figure 7-28. lgnition timing - all except 12005

Sat engine spsed 1o1000-1050 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 tao
much spark advance, and may cause exireme engine
knock and engine failura.

4,

10,

Sea Figura 7-10. Timing light will Hash each time an
lgnitien systam spark occurs, Alm liming haht infa timing
inspacton hole. Fronl cylinder advance fiming mark (2)
should be cantered In iming Inspaction hale, If this |s the
cege, ignition Himing s properly adusted. Remove
TIMING MARK VIEW PLUG fram fiming inspection hole
and Install hex sockel iming plug. It iming mark s nat
centered or |5 not visitla in the timing inspection hole,
proceesd to Slep 5.

See Figure 7-8. Remove outer cover rlivets (1), outer
covar (2), inner cover screws (3), and Inner cover (4)

Loosen cam position sensar screws (5) just anough to
allow sensor plate (7) to be rolaled using & screwdrver in
\he plata's notch (6),

With timing light aimed into inspection hole, rolate cam
position sensor (71 until front eylinder advance timing mark
is centerad in lming Inspection hole (as shown in Figure 7-
10

Sea Figure 7-B, Tightan cam position sensor screws (5),

Install innar caver (4), inner cover screws (3). outer cover
{2) and new outar cover rivets (1),

Remaove TIMING MARK VIEW PLUG from tming
inspection hola. Install hex socket liming plug



BANK ANGLE SENSOR

General

The Bank Angle Sensor turns off the ignition system if the
motoroycle lean angle exceads B0 degrees.

Bank Angle Sensor operation may be verified by placing a
magnet at top of switch - Engine will stop if switch is operating
comectly. Remove magnet and turn Ignition switch OFF 1o
reset,

Removal

1. Gently pull left side cover from frame dawntubes (no
tools required).

2 See Figure 7-29. Locate Bank Angle Sensor on battery
box. Remove scraw.

NOTE

To avoid damage to terminals, remove Bank Angle Sensor
from side ol battery box belore disconnecting connector
[134].

4. Carefully un-plug connector [134],

Installation

1. Plug-in new sensor.

2, Install new sensor - makae sure localing pin on
sensor body is positioned in hole,

3, Install sensor screw. Torque to 15-20in. Ibs {1.7-2.3 Nm).

4. Install lalt side covar.

Figure 7-29, Bank Angle Sensor
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MAP (Manifold Absolute Pressure) Sensor - 1200S

1. Loosen fual tank rear mounting ball.

ha

Remove fuel tank front mounting bolt. Carefully pivet
tank upward and prop in posilion to allow acess to the
MAP sensor,

3. Remove vacuum hose from battom of MAP sensor,

4. See Figure 7-28. Using appropriate tool genlly release
tang holding sensar - Push sensor down.

Hemove connector [80],
Plug connectar [80] into new MAP sensorr,

Slide MAP Sensor upward onto holding bracket wuntill
tang Is engaged.

B. Aftach vacuum hose to MAP Sensor.

T-48

8. Lower fuel tank into position and install fronl maunting
balt,

10. Tighten fuel tank rear mounting bolt,

Figure 7-28. MAP Sensor



VACUUM-OPERATED ELECTRIC SWITCH (V.O.E.S)

ADJUSTMENT/TESTING

Timing Mark Method

Verity engine ignilion timing. See IGNITION SYSTEM,
ADJUSTMENT/TESTING, IGNITION TIMING, Adjust ignitian
timing, 1f necessary, and than perform the following V.O.E.S,
check.

1. Wiln engine runping at 1000-1050 rpm, disconnect
YOE!S vacuurm nose from carhuretor fiting

ha

Temporarily plug the apen carburetor fitting. lgnitlan
liming should retard (front cylinder advance timing mark
disappears from wiew in lming inspection nale) and
engine rpm shauld decrease.

2 Connect VOES vacuum hose o carburator fitling.
Timing mark should reappear and aengine speed should
Increasa lo previous rpm.

It speed does not first decrease and then increase as
describad, check \VLO.E.S. wire connection to ignition madule,

Ohmmeter and Vacuum Pump Method

The V. O.E.S. can also be checked using an ohmmeler, 8 Har-
ley-Davidson VACUUM PUMP |Part No, HD-23738) and Har:
ness Connecror Test Kit (HD-41404).

1 Disconnect V.O.E.S Deulsch connactor.

2 Insart black male probes in socket terminals of 2-placa
Dautseh connéclor,

3. Disconnect vacuum hose and connect vacuum pump to
VIOLE.S, vacuum fitting,

iR e

1. V.O.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 pemp handle, Observe vacuum
gauge and ohmmeter readings. Ohmmeter should
Indicate switch closed (2era ohms] with an applled
vacuum of 3,5-4.5 inches (89-1 14 mm) metcury (Ha). If &
vacuum reading of mare than 4.5 m, (114 mm) Hg o less
thar 3.5 in. (B9 mim) Hg I required lo close the switch,
hen the switch must be replaced,

alhl

BN

abie

Top center engine mounting brackel
Vacuum-operated electric switch (V.O.E.S.)
Bolt

Nut

Figure 7-30. V.O.E.S. mounting
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V.O.E.S. - CONT.

REMOVAL

4

7-30

Remove gir cleaner. See AIR CLEANER, REMOVAL in
Saction 4,

Remaove rear mounting bolt, locknut and 2 Mat washers Lo
free fuel tapk from frame member,

Standing on vehicle right side, raise raar of tuel tank
slightly and push 2-pin Deutsch connector on top motor
mount rearward o unsnap attachment clip frem T-slud.

Deprese lalch on connector 1o separate pin and socket
housings. Far bes! results, use a racking motion while
pulling the halves apart,

Ramove bolt and nut attaching V.O.E.S. to lop center
angine mounting bracket,

Pull VO.E.5 assambly out of cavity and disconnect hose
from V.O.E.S. litting. Mote the blue mark an hase iittling,

INSTALLATION

Acaution

Verify that V.O.E.S. switch, wiring and hose connection
do nol contact engine rocker box. Normal engine
vibralion and heat can damage V.0.E.S. assembly if it Is
maounted in contact with the engine.

NOTE

The earrect V.O.E.S. for XLH Sparisiar modals is identified by
a Blue paint mark an hé hase fithng.

|
2

Install hose on V.O.E.5. fitling.

Insert poll through hole In back ol top center engine
mounting bracket, Mount tab ot VO.E.S on boll and
Rotate V.O.E.5. so that rounded edge of bracket faces
upward toward fuel tank, Install nut 1o secure V.O.E 5. to
top cenler enging mounting bracket. Tighten locknut to &-
12 fi-lbs (7-16 Nm) targue

Press socket housing into pin housing ustil It snaps in
place, Place large end of slot on attachmant clip aver T-
slud on righ! side of top mofor mount; push assembly
tarward 1o engage small end of slot

Slide flar washer on rear fuel tank mounting balt. Insert
bolt thraugh grommet of right luel fank llange, frame
mamber and grommel of lelt luel tank Yange. Install Nat
washer and locknut an and of bolt, Tightan ball 1o 8-16 fi-
lbs (11-22 Nm) torque,

Install air gleanar, Sae AR CLEANER, INSTALLATION In
Section 4,



IGNITION/LIGHT SWITCH

GENERAL (Figure 7-31)

The ignitionflight switch s not repairable and must be
replaced as a unit il it falls.

AWARNING

DO NOT maodify the ignition/ight switch wiring to
circumvent the automatic-on headlight feature, High
visibillty is an important safety consideration for
matorcycle riders.

The vehicle is provided with a three-position combination igni-
liendight switch. The three positions are as follows:

OFF lgmition locked, lights off; key removable

ACC(ESSORY) « Ignition locked, instrument lights on; key
remavable (HD|- position lamp and tail lamp on),

IGNITION - [gnition unlocked, lights on; key not removakble,

MWote that the key locks the Ignition system and is removable
In both the OFF and ACC(ESS0RY) positions. The accessory
pasition is localed between the OFF and IGNITION positions
and allows the rider to remove the key whila leaving the
instrumeant lights on. In this positian, the instrument (icon)
lamps, 4-way flashers (from and rear directionals) and tallf
brake light are on or can be activated. On HDI vehicles the
position lamp and taillight are on.

AcauTion

When turning off the ignition, verity that the key is
removed in the OFF position or that the lights are not lett
on. If the rider stops the engine and inadveriently
removes the key in the ACC(ESSORY) posilion, the bat-
tery will be drained of its charge If the vehicle is lett
standing too long.

REMOVAL (Figure 7-32 )

AwWARNING

To avoid accidental stari-up of vehicle and possible par-
sonal injury, disconnect the batlery cables before pro-
ceeding. Always disconnect the negative cable firsL If
the positive cable should contact ground with the nega-
tive cable installed, the resulling sparks may cause a bat-
tery explosion producing personal injury.

|, Remove seal,

2, Disconnect battery cables, negalive cable first See
BATTERY, DISCONNECTION AND REMOVAL In this
saction,

Remove Ignition switch face nut,

Remove Fuel tank, See FUEL TANK REMOVAL, Section
4,

5. Remove mounting screw. Remova switch cover, Remave
switch from switch cover,

6, Remaove harness covaring and cutl swilch wires 3 inches
feim swilch.

. OFF position
. ACC(ESSORY) position
IGNITION position

Switch cover

1
2
3.
4. Face nut
5
6. Mounting screw

Figure 7-31. Ignition/Light Switch
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INSTALLATION (Figure 7-32)

1\

2.

L

Slide replacement conduit on harness wires,

Chserving color codes, install butt connectors to harness
wires, Complete butt splice 1o new ignition switch, Seal
butt splice connectors using WUitraTorch UT-100 or other
radiant healing device. See SEALED BUTT CON
NECTORS in this section for more detailed information.

Slide conduit over butl aplice connactars,

Inser! ignition switch into hole of switch cover. The word
“TOP" stamped on the switch body should face upward
toward the lettering on the switch position decal. Loosaly
install face nut.

Inetall and tighten mounting screw t 3-7 It-los (4-8 Nm)
lorgue

Tighten lace nut to secure switch within cover.

Using wo new catle straps, secure main harness to
frame backbona,

AwWARNING

Always connect the positive ballery 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 {irst, See BATTERY
INSTALLATION AND CONNECTION in this sectian,

Check ignitondlight switch tor proper operation
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ADDGA T

1. lgnitionfdight switch 5. Screw

2. Butt connector 6. Cabile strap (2)
3. Face nut 7. Decal

4. Switch cover

Figure 7-32 Ignition/Light Swilch Assembly




IGNITION MODULE - 1200S

GENERAL

See Figure 7-33. Tne igniton module is mounted to a bracket
located under the seal,

Reler to IGNITION SYSTEM in this seation for Informalion on
the function and testing of the ignition madula. The ignition
madula 1s not repairanle and must be replaced if defective,

Figure 7-33, Ignition Module - 12005

REMOVAL

1 Remove seal. See SEAT REMOVAL in Section 2

AwarnnNG

To avold accidental start-up ot vehicle and possible per-
sanal injury, disconnect the batlery cables belore 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 bal-
tery explosion producing personal injury.

2. Disconnect batery cables, negative cablea first. See BAT-
TERY, DISCONNECTION AND REMOWAL.

d  See Figure 7-6. Disconnect igrition module (17) trom
wiring harness at Deutsch connectors

4. Depress external lalches on socket housing side and use
a racking maotion to separate pin and socket halves,

5. RAemave screws (18} 1o free the ignition moadule (17} fram
the lrame-maounted bracket,

INSTALLATION

1. See Figure 7-8, Align holas m ignmon module with 1hase
in frame-maounted bracket.

2. Securs module to brackel using screws (18), Tighten
scraws to 15:21 in-lbs (1.7-2.4 Nm) largue,

3. Connect ignition module (17} Deutsch connectors [10)
and [11] to module,

Align tabs on socket housing with Qrooves on pin
housing, Push conneclor halves together until latohes
“click." |t latches do not click (latch), prass on one side ol
the connector until that latch engages, then press on
opposita side 1o engage other latch,

Fit attachment clip to pin housing, It removed, Place
large &nd of slat on attachment clip over Tetud on battery
tray. Push assembly toward plug eno (socke! sidse) 1o
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 resulling sparks may cause a battery explo-
sion praducing personal injury.

4. Install battery cablas, positiva cabla trst, See BATTERY,
INSTALLATION AND CONNECTION in this Section,
Install seat. See SEAT INSTALLATION in Seelion 2.

Test engina lor propar ignition system oparation
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CAM POSITION SENSOR AND ROTOR - 1200S

GENERAL (Figure 7-6)

The cam position sensor (7) and rotar (9) are locateo in the
gearcase cover (14} on Lhe right side of the vehicle. The rolor
is mounted on the camsnall and operates al one-lall crank-
shaft speed. The cam position sensor wiring is connected 1o
tha igniticn medule (17) winng harness. Aeter to IGNITION
TIMING in this Section for intormation on the lunction, testing
and adjustment of the cam pasilion sensor and rolor assem-
by,

REMOVAL (Figure 7-6)

AwaRNING

TJo avoid accidental start-up of vehicle and possible
personal injury, disconnect the battery cables before
attempting any service procedure,

1 Disconnacl batlery cables, negabve cable [irsl. See
BATTERY, DISCONNECTION AND REMOVAL

2. Disconnect cam position sensor (7) wiing al conneclor
{11) Incated on left frame tube under motor

3. Note positon of each cam poslion sensar winng
terrminal In plug end of connector (1)

4. Remove larminals following procadure outlined under
DEUTSCH ELECTRICAL CONNECTORS at the end of
this section.

5 Orill oft heads of outer timer cover rivets (1) using a 1/8-
ineh delll bit. Tap remaimng rivel shalls Inboard through
holes I outer imer covar (2) and inner timer cover (4)
Remove outer cover

B Remove inner cover screws (d) and inner cover (4]
Caretully remove any remaining pieces of rivets trom
gearcase covar timer bore

7. To oblain approximale ignitian timing during installation,
mark position of cam position sensor screws (5) on cam
pusition sansar (7).

B HAamove cam position sensor screws, Carsefully removea
cam pesition sensor. Remove rotor bolt (8) and rotor (9).

3. Garelully remove camshaft oil seal (10) if damaged or if
thera |= any evidence of ol leakage past the seal,
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INSTALLATION (Figure 7-6)

1. With the ipped side facing Inboard, install new camshall
oil seal (10) imo gearcase cover (14), If removed, Press
seal into position wntil flush with surface of limer borg.

2. Position rotor (9) anto end ol camshall aligning nolch

wilth camshaft slot. Apply LOCTITE THREADLOCKER
242 (blua) to rotor balt (B). Install bolt to secure rolor.
Tlighten bolt to 43-53 in-lbs {4.9-6 Nm) torgue,

3. Install cam position sensor (7) and cam position sensor
serews (5) Rolate sensor plate to n= previously marked
position lo abtain approximate ignition fiming

4, Route cam position sensor wiring leads downward
through hole | 7 o'clock position) in timer bara ol
gearcase cover {15), Route leads upward through bottom
opening between vight crankease half and rear of
QBarcasa cayer

Acaution

Route cam position sensor wires about 1-1/2 inches (38
mm) forward of gearcase cover rear edge. |f 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 1o cam position sensor wiring.

5 Install cam position sensor winng lerminals into conect
posilions in plug end of connectar (11), Red, green and
black wires ol plug end (from cam position senaor ) must
maeh sama color wires in receptacle end ol connéctor
(from Ignition module wiring harness). Install farminals
following procedure  oullined  under DEUTSCH
ELECTRICAL CONNECTORS at the end af this seatian

Connect cam position senser (7] wiring to ignition
medule (12) at wiring harness canneclar (11).

6. Check ignition timing as described under IGNITION
TIMING, Static Timing if cam positlion senser has bean
replaced or procesd to Dynamic Timing Pages 14 in ihis
Section Il algring marks an onginal sensar. Final tighian
cam position sensor screws (5) to 12-20 In-lbs (1.4-2.3
MNm) torgue.

7. Install mner cover (4) using screws (3), Tighien screws ia
12:20in-Ibs (] 4-2,3 Nm) torgue.

8. Secure auter cover (2) to inner cover using new rvets.

Mcaution

Use only H-D Parl No. B699 rivets to secure outer timing
cover, These rivels are specially designed so that no rivet
end falls off Into the timing compartment. Use of regular
rivels can damage Ignition system components and may
allow waler to enter the timing compartment.

8 Install battery cables, posifive cable first, See BATTERY,
INSTALLATION AND CONNECTION in this Seclian.



IGNITION MODULE - All except 1200S

GENERAL (Figure 7-8)

The cam position sensor (7) and rotor (9) are localed in the
gearcase cover (15) on the right side of the vehicle. The rotar
i= mounted on the camshaft and operales at ane-half crank-
zhafl speed. The cam posllion sensor wiring s 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-
.

Figure 7-34, Ignition Module

REMOVAL (Figure 7-8)

AAWARNING

To avoid accldental start-up of vehicle and possible
personal injury, disconnect the battery cables belore
altempling any service procedure,

|, Discormect battery cables, negative cable first. See
BATTERY, DISCONNECTION AND REMOVAL,

2 Drill oft heads ot outer timer cover tivets (1) using a 3/8-
inch (9.525 mm) drill bil. Tap remaining rivel shaits
inboard through holes in ouler timer caver (2) and wnner
limar cover (4). Remove outer covar,

3. HAemove inner cover screws (3) and innet cover {4).
Carefully remove any remaining pleces of rivets from
gearcase cover imer bora.

4. To ontain approximate (gnitien timing during installation,
mark position ol cam position sensor screws (5) on cam
pasition sensor (7).

b, Remove cam posillon sensor screws. Carstully remove
cam pasition sensor. It all leak s present inside timer
covear, remove rotor bolt (B) and rotor (3).

& Carelully remove camshaft oil seal (10) if damaged or il
there is anv evidence of nil leakags past the seal.

AOA24TH

Figure 7-36. Remave Module Plate and Wires
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INSTALLATION (Figure 7-8)

1. If the camshaft ol seal was removed, install as follows:
With the lipped side facing inboard, install new camshah
oil seal (10) into gearcase cover (15), if removed. Press
saal into position until flush with surface of timer bore.

2 Position rotor {9) onto end of camshaft aligning noleh
with camshaft slol. Apply LOCTITE THREADLOCKER
242 (blug) to rolor balt (B). Install bolt to secure rotar,
Tighten bolt 1o 43-53 In-lbs (4.5-6 Nm) torgue.

3. Install cam position sensor (7) and cam position sensor
screws (5). Rotate sensor plate to its previously marked
position 1o obtain approximale ignition timing.

4. Route cam postion sensar wirnng leads downward
through hole (7 o'clock position) in timer bore of
gearcase cover (15). Route leads upward through bottom
opeming betwean right crankcase half and rear ol
QEArcase cover.

dhcauTion

Route cam position sensor wires about 1-1/2 inches (38
mm) forward of gearcase cover rear edge. Il wires are
routed too far to the rear of this position, they could
contact the moving secondary drive bell and/or sprocket
resulting in damage to cam position sensor wirlng.

5 Install camn position sensor winng terminals into correct
positions in plug end of connector (11). Red, green and
black wires of plug end (from cam position sensor ) miust
maich sama color wires in receplacle and of connegtor
(from igribon module wiring harness). Install terminals
lollowing procedure oulined under DEUTSCH
ELECTRICAL CONNECTORS al the end of this section

Connect cam posiion sensor (7] wiring 1o ignition
module (12) at wiring harness conneclor (11).

B. Check ignition fiming as described under IGNITION
TIMING, Static Timing if cam pasition sensar has baan
replaced or proceed to Dynamic Timing Pagesi4 in this
Section if algning marks on original sensor. Final 1ightan
cam position sensor screws (5) 1o 12-20 in-lbs (1.4.2.3
Nm) lorgue.

7. Install inner cover (4) using screws (3}, Tighten screws io
12-20 in-lbs (1.4-2.3 Nm) tarque.

B. Secure outer cover (2) to inner covar using new rivels.

Acaution

Use only H-D Part No, B698 rivets to secure outer timing
cover. These rivets are specially designed so thai no rivet
end falls ol into the timing compartment. Use of regular
rivels can damage ignition system components and may
allow water lo enter the timing compartment,

8. Install battery cables, posilive cable first. See BATTERY,
INSTALLATION AND CONMECTION in this Section.



SPARK PLUGS

GENERAL

Harley-Davidsan 6R12 spark plugs have a resisior element 1o
reduce Ihe radio interference which originalas in the molorcy-
cla igrition system Spark plugs should be replaced every
10,000 miles (16,000 km), Use only the resistor-type spark
plugs zpeoiiiad,

ADJUSTMENT

Spark plug gap 1s 0.088-0.043 i (0.96-1.089 mm). Use only &
wire-type fealer gauge. Bend the outside electrede so a slighl
drag on the gauge is fell when passing it between electrodes,
Nayer make adjusiments by banding the center slectrode

CLEANING AND INSPECTION

Inspection

Examine spark plugs as soon as they have been ramoved.
Tha depasits on the plug base are an indication of the plug
efficlency and are a guide 1o the general condition ot pistons.
plston rings. valves, valve quides, valve seals, carburetor and
ignillon system.

Spark Plug Condition

Compare your observations of the plug deposits with the
descnplions provided below,

A. A wel, black apd shiny deposit on plug base,
glecirodes and ceramic insulalor lip Indicates an ail
tauled plug, The condition may be caused by onge or
mareg of the lollowing: worn pislons, worn piston
fngs. worn valves, worn valve guides, worn valve
sedals, a weak battery or a faulty ignition system.

B A dry, fulfy or sooly black deposit indicates a
carburetor nir-tuel mixture that s too rich, enging
idling ftor excessive periods of tme andar
enrichener usage for excessive parods of fime,

G A light brown, glassy deposit indicates an
overnealed plug. This  condition  may be
dccompanied by cracks in the insulator or by arosion
of the electrodes and is caused by an air-fuel
mixture that is too lean, a hol-running engine, valvas
nol sealing or improper ignition fiming, The glassy
deposit on the spark plug 15 a conducter when hol
dnfil may cavse high-speed misfiring. A plug with
groded electrodes, nheavy deposits or a cracked
Insulator must be replaced.

0L A plug with & white, yellow, tan or rusty brown
powdery deposit Indicates balanced combustion.
Clean ofl spark plug deposits at regular intervals.
See CLEANING.

Cleaning

Inspect spark plugs every 5,000 milas (B047 km). Aaplace
spark plugs avery 10,000 miles (16,093 kmj. i the plugs
require cleaning between tune-ups, procead as follows:

1. Degrease firing entd of spark plug using ELECTRIGAL
CONTACT CLEANER. Dry spark plug with compressed
air.

2 Use & thin file 1o flatten spark plug electrodes. A spark
plug with sharp edges on its elactrades requires 25%
40% less firlng voltage than one with rounded adges,

3. Adjust spark plug gap See ADJUSTMENT in this
section.

INSTALLATION

1. Belare mstalling spark plugs, check condibon of (hreads
in cylinder head and on plug. If necessary, soltan
deposils with penatrating oll and clean out with a thread
chaser,

2. Apply a very light coating of ANTISEIZE LUBRICANT 1o
spark plug threads, Install spark piug. Tighten spark plug
to 1118 f-lbs (15-24 Nm) torque,

It & lorque wranch |s not avallabile, linger-tighten spatk
plug and then using & spark plug wrench, tighten plug an
additional 1/4-turm.

3. Chechk engine ldls speed. Ad|ust as necessary,
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SPARK PLUG CABLES

GENERAL

Resistor-iype high-tension spark plug cables have & carbon-
impregnaled fabric core (instead of solid wire) for radio noise
sUppression and improved reliability of electronic compo-
nents. Use the exact replacement cable for bast results

REMOVAL

AAwARNING

Never disconnecl a spark plug cable with the engine
running. it you disconnect a spark plug cable with the
engine running, you may receive a potentially fatal
electric shock lrom the ignition system.

Acaution

When disconnecting each spark plug cable from its
spark plug terminal, always grasp and pull on the rubber
bool 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 cabiles Trom lgnitien coll and spark plug
terminals.

INSPECTION
Check cables for cracks or loose terminals.

Check spark plug cable resistance wilh an ohmmetar. Aasis-
tance must be 1,825-3,796 ohms for 6-1/24n. (1685 mmy})
cabla, and 5.000-11,680 ohms for 20-in. (508 mm) cable, For
12005 resistance values see charl on page 7-31.

Replace cables that are worn/damaged or that do not meet
resistance specifications, Check cable boots/caps far crachs
or tears; also check for lopse fit on ignition coil and spark
plugs. Replace oboots/caps il yau find any of the detrimeantal
conditions mantioned above.

INSTALLATION

Connect spark plug cables to ignition coll and spark plugs,
Make sure boots/caps are secured properly: this will provide
lhe necessary molsture-prool environmaent for the igmition coil
and spark plug terminals,
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Figure 7-37, 12005 Spark plug cable routing
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IGNITION COIL

GENERAL

Thea ignition coll 1s atiached to a mounong brackel secured by
the tuel tank front mounting bolt

See Figure 7-5 or 7-6. The ignition coil is a pulse-type trans-
formar, Internally, the coil consists af primary and secondary
windings with & leminated iron core. The contents are sealed
In & walerproot insulating compound, The ignition coil is nol
repairable. Replace the ignition coil i i is nal lunctioning
properly.

The lpw-voltage ignition primary circuit consists of the coll pri-
mary winding, ignition module and battery, When the circuit s
closed, current flows through the coil primary winding creat-
ing a strong magnetic field in the iron care of the ignition coil,

When the jgnition module receives a signal from the ignition
sansor plate and rotor, the lgnition madule interrupts (opens)
the ignition primary cireuit, which causes the magnetic fietd in
{the coil core to collapse suddenly,

The collapsing magnetic lield induces a high-voliage electr-
cal discharge in the ignition secondary circuit, which consists
af the coll secandary winding, spark plug cables and spark
plugs. The high-vollage discharge produces a spark Lo bridga
the electroda gap ol each spark plug.

Tha ignitlon coll fAres both spark plugs simultaneocusly, In one
spark plug, the spark jumps trom the cenler electrode lo the
ouer elecirode, but on the other plug, the spark jumps in the
reverse direction (from the putar electrode o the center elec-
trode)

TROUBLESHOOTING

Fallow the troubleshooling 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 allewing high tensian
current fo shor to metal pans. This prablem is maes! notice
able when cables ara wot

II'poor starting/runming condition persists, check resistance of
ignition coil primary and secondary windings using an ohim-
meter. Sea Figure 7-38. Resislance values should be within
the limits shown i the following table;

1 4 ? 1

VLTK-12,7TK 11.TEA2TK
F l ohms ' "“ ohms I R

- 4 —P
A-B 4.6
ahima ™ J ahme

A 12y c

12005 Ignition Coil Winding Reslstance

Ignition Coil
Primary Circuit
Test

Ignition Coil
Secondary Circuit
Test

Figure 7-38. Test Ignition Coll Resistance Tests

Ignition Coil Winding Resistance - All except 12008

Ignition Coil | Ohmmeter

Narmal Resistance

Winding Scale Aange (in Ohms)
- Primary  Rx1 - 2Bgd —
Secondary Ax1K 10,000-12,500

* A low resistance value [hdicales a shorl in the coil
winding, replace coll.

* A high resistance yalue might Indicate that there s some
corrasion/oxidation of the coll tarminals: clean teninals,
and repeat resistance test. Il resistance is st high atier
cleaning terminals, replace call,

* An infinite ohms (no comindity] resistance valle
Indicates an open circult — a break in the coil winding —
replace coll,

REMOVAL - ALL EXCEPT 1200S
(Figure 7-39)

AWARNING

To avoid accidental start-up of vehicle and possible per-
sonal Injury, disconnect the baltery cables before pro-
ceeding. Always disconnect the negative cable First, It
the positive cable should conlacl ground with the nega-
tive cable installed, the resulting sparks may cause a bat-
tery explosion producing personal Injury.

1. Disconnect ballery cables, negative cable first, Ses
BATTERY, DISCONNECTION AND REMOVAL in Ihis

section,
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1. Ignition eail

2. Spark plug cables

3. Positive terminal (white with black
tracer)

4., Negative lerminal (pink)

5. Boltand lockwasher (2)

6. Ignition coll mounting bracket

Figure 7-39. Coll Mounting- All except 12005

Figure 7-40. Coll Mounting - 12005
2. Disconnec! spark plug cables (2) from ignition cail {1).
3. Disconnest ring terminals of white with black tracer from
coil positive terminal {3). Disconnect ring terminal of pink

wires from coll negative terminal (4),

4, Remove two bolls and lockwashars (5] Femove nul
plate (5) and ignitien coil
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INSTALLATION - ALL EXCEPT 12008
(Figure 7-39)

|. Position ignition coil (1) onto ignition coil mourting
bracket (),

2, Secure ignition coil using nut plate and twa bolts and
lockwashers (5), Tighten bolls 10 2-6 fi-lbs (3B Nm)
forque.

3, Connect ring terminal of pink wires to coll negative
terminal (4). Connect ring terminals of white with black
tracer wires 1o coil positive terminal (3)

¢, Conpect spark plug cables (2) to ignitian coil (1),

AWaRNING

Always connect lhe positive battery cable first. I 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. Inztall battery cables, positive cable first, Ses BATTERY,
INSTALLATION AND CONNECTION in this Section.

REMOVAL - 1200S (Figure 40)

1. Disconnect battery cables, negative cable first, See
BATTERY, DISCONNECTION AND REMOVAL in this
saction

2. Remove luel lank front mounting balt and raise tank.

3. Remove plug wires from coll towers (nole localion,ses
Figure 7-37).

4. Disconnect pnmary wires conneclar [848)

5 Remove mounting boll lo free coll,

INSTALLATION - 1200S (Figure 40)
1. Position coil under mounting bracket and (nstall bol,
2, Torgue col mounting bolt to 2-6 fi-los (2.7-8.1 Nm)

3. Connect primary wire connecior [B3B],

4, Attach plug wires to coil lowers (sea Figure 7-37,

5 Lower fuel tank inlo position and install boll



CHARGING SYSTEM

GENERAL

The charging system consists of the altarnator and regulator.
See pages /-62 for charging system circuits,

Alternator
The alternator consists of two main companents: the rotor

which is mounted on the engine sprocket shafi, and the sta-
tar, which i1s bolted 1o the engine crankcase,

Regulator

The regulator s a series regulator with shunf eontral, Thi cir-
cult combines the functions of rectilying and regulating

TROUBLESHOOTING

Special Tools Torque Values

Ammetar MNona
Load tester
Qhmmelar

AC voltineler

Preliminary Checks

When the charging system falls or does nol charge al a satis-
factory rale, it is recommanded thal the following checks ba
made,

Battery

Check for a weak or dead battery. See the BATTERY section,
Battery must be tully charged in order to perarm any electr
cal tests.

Wiring

Check for comoded or loose connections in the charging elr-
cull.

Regulator Inspection

The regulator base must have a clean, fight cornection for
proper grounding. Check by using an chmmeter with one
lean on a known good ground, such as batiery ground cable,
and the othar on the regulalor base.

Tha stator connactar plug localed on the fight front downtube
must be clean and tght,

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 anae probe to a known good ground and the other o the
regulatar pins, ane at a time. If light glows., replace regulatar,

MILLIAMP DRAW TEST

NOTE

Be sure accessories are not wired so they stay on at all fimes,
Check for this by connecting ammeler between negative bai-
tery terminal and batiary

See Figure 7-18. Connect ammatel between negatlve battery
tlerminal and battery, With this asrangement, you will alsa pick
up any ragulator drain. With ignition switch and all lights and
accessories turned to OFF amperaga reading should be 3
milliamperas maximum, & tigher reading indicales excessive
curren! draw.

2 milliampéares maxmum

AMP
T
Ballery
negative
Ignition "Off" cable

Figura 7-41. Milllampere Draw Tesi

Any accessorles mus! be considered and checked for exces
sive dram. [solate the source of the excessive currant araw by
disconnecting regulalor o accessorias untll current draw s
reduced,

This condition could drain battary completely If velicle s
partked for a long time

NOTE

A battary with surface discharge conditfon could cause A
static drain. Correct by cleaning battery case.
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CHARGING SYSTEM TROUBLESHOOTING

NOTE

Whenever a charging system component lals a lest and is
replaced, Ihe system must be re-tested o be sure prokiam
has been correctad,

SYMPTOM:
BATTERY BECOMES DISCHARGED

/

Charge or replace as required, Sae

Tasl baltery.

BATTERY secton.

Correct as required

hi6

See REGULATOR INSPECTION,

Inspect regulatar.

i

Heplace reguiator

Fail II

307

See AEGULATOR BLEED TEST

Test ragulator.

Isolate damagad
component or wirng,

Pass

i

Farform MILLIAMP DRAW TEST (If applicable),

L

lsolate damaged wiring o
expessive accassories,

LRI

Parform TOTAL CURRENT DRAW TEST
Recard measuremeant.

slipping rator,

Pass

i

Perform CURRENT OUTPUT TEST
Record measuremant and compara with
TOTAL CURRENT DRAW TEST betora
proceading.

i

Perform YOLTAGE QUTPUT TEST

Parform
Replace stator, Fail STATOR fe— Fal |—
CHECK,
A}
I Pass |
¥
: Partarm
nspect = AC
rator, OuUTPUT
TEST
Replace )
rotar. m
5314
Replace
slator. Replace ragulalor,
8314 i am
Damaged or

Parform CURRENT OUTPUT
TEST.

Replaca

reguiator,
5316

Pass
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System tests good up to this point
Suspect:
1.

Accessories on for long periods when vehicle
is parked and not runming.

2. Accessories on when vehicle is fidden very

slowly for long periods.

4. Battery self-discharge and/or accessory draw

because vehicle was not operated far a long

period.
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Total Current Draw Test

See Figure 7-42. If baifery runs down during use, the current
draw of the molorcycle componenls and accessories may
excaed output of the charging systam. To check for this condi-
tlon, place load tester wnduction pickup or current probe
pickup, over battery negative cable as shown below.

A0

M
Qoo

BATTERY

Figure 7-42, Check Current Draw (lgnition Switch On)

Disconnect the regulator from the stator al the connectar an
the right front downtube (see Figure 7-28) and start lhe
motorcycla, Start engine and run at 2000 rpm

With lgnition and all continuously runmng lights and accesso-
rigs lurned on (headlamp on high beam) read the lotal cur-
rant draw. Compare this reading 1o the reading cbtained in
CURRENT AND VOLTAGE QUTPUT TEST. The current out-
put should exceed current draw by 3.5 amps. minimum. [ not,
there may be too many accessories for the charging system
Io handle.

Raeconnec! the regulator after the test.
NOTE

Riders habits may require oulpul lest at lawer RPM.,

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 requlator cable as shown in Figure 7-21.

2  Run the engine al 2,000 A.PM. Increase the load as
required 1o obtain a constant 13.0 volis.

3.  The current output should be 19-23 amps. Make note of
measurament.

Q00058

m

@ Tg t:ir:uit
Mema]] 00O reaker
(OC output)

BATTERY

To stalor

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 ba more than
15 volts. If voltage is figher, regulator is not functioning prop-
arly or connections are loose or dirty.

Acaumion

Do not leave any load switch turned on for more than 20
seconds or overhealing and fester damage are possible.




Regulator

Regulator
lead

Figure 7-44. Test for Grounded Stator

Stator Check

1.  To check lor a groundad statar, lurn alf ignition and dis-
connect the regulator frem the stator al the connector an
the right front frame downtube (see Figurs 7-28),

2. See Figure 7-44, Connect an ohmmetér on the RX1
scale between crankcase and either stator socket. There
should ba no continuity (= ahms) across althar lest point
fny other reading indicales a grounded stator which
musi ba replaced

3, Sea Figura 7-45, Check the resistance using an ochmmea-
ler sal on the RX1 scale. Resistance across the stator
sockals or pins should be 0.2-0.4 ohms. If the resistance
is lowsat, the stator is damaged and must be replaced.

AC Output Check

1. Ses Figure 7-46, To lesl AC outpul, disconnect the regu-
lator and connect an AC voltmeter across both statar
sockets. Aun the englne at 2000 R FEM, The AC output
should be 38-52 volts AC.

&, It the output s below speciticalions, charging problem
could be a faulty rotor or stator. If output is good, charg-
ing problem might be faulty regulaior/rectifier. Replace
as reguired

3. Check the ocutput again as described under CURRENT
AND VOLTAGE OUTPUT TEST.

Regulator
lead

Figure 7-46. Check Stator AC Voltage Outpul
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ALTERNATOR

REMOVAL AND DISASSEMBLY

AwARNING

To avold accidental start-up of vehicle and possible
personal injury, disconneci the baitery cables (negative
cable first) before performing any of the following
procedures,

1. Remove prnmary cover. See PRIMARY CHAIN,
REMOVAL, PRIMARY COVER in Section 6.

2 Remove clutch assembly, primary chain and engine
gprocket/mtor assembly as a unit. Refer 1o PRIMARY
DRIVE/CLUTCH, REMOVAL in Section 6. Remove/
disassemble rotor and/or slalor, as required. Refer 1o the
following procedures

Rotor (Figure 7-47)

1. Remove bolts which secure alternator rotar (1) to engine
sprocket (2),

1. Rolor 2.

Sprocket 3. Blocking

xihglalar

LUGTEER L]

1. Stator 6. Conneclor

2. Screw (4) 7. Cable strap (2)
3. Voltage regulator 8. Gearcase cover
4. Slator wiring 9. Grommel

5. Regulator wiring

Figure 7-47. Removing Rolor From Sprocket
2. Position blocking (3) under rator (1). Press sprocket (2)
trea of rator
NOTE

Resistance to sprocket/rofor disassembly (s due in part o the
magnelic force of the permanent rator magnets,

Stator (Figure 7-48)

1. Disconnect stator wiring (4} from voltage regulator wiring
15) al connector (§).

2 Bemove cable straps (7).

3. Withdraw stator wiring (4) from opening baetween right
crankcase half and gearcase cover (8),

4. Using a T-27 TORX driver, remove and discard scraws
(2] which secure stator (1) ta left crankcase half.

Figure 7-48. Stator Assembly and Stator Cable Routing

AAcaumion

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 lorque
on TORX fasteners could result in alternator damage.

5. HRermova stalor wirling grommet (2) from lefl crankcase
halt

B Withdraw stator wiring (4) from grommet hole in left
grankcase hall. Remove stator (1),
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CLEANING, INSPECTION AND
REPAIR

AcauTion

Do not sirilke or drop alternator rotor or damage to
magnel adhesive may occur. Magnet adhesive damage
can result in rotor failure.

1 Clean rator with a petroleum-base solvent. Remaove all
foreign matenal from rotor magnets, Replace rotor il
rotol 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
tlamadgad

ASSEMBLY AND INSTALLATION

Depending on whether the rotor, the stator, or both the rotar
and stator were removed/disassembled, perform the applica-
ble procedures which follow:

1. See Figure 7-48. Feed stalor wiring (4) with attached
grommet (9) into open grommet hale in left crankease
half

2. Apply a light coating of clean angine oll or chamcase
lubrican to grommet (9) Install grommeat into hale in et
crankease half,

Acaumon

Stator TORX screws contain o thread locking compound,
Do not reuse existing screws. Always use new SCrews
with the proper thiread locking compound. Loss of torgque
on TORX tasteners can result in alternator damage.

3. Positlon stator (1) on left crankcase half, Secure stalor
using new Tork screws (2). Use a T-27 TORX driver lo
lighten scraws to 30-40 in-lbs (3.4-3.5 Nm) torque.

AcauTtion

Make sure stator wirling is routed about 1-1/2 in. (38 mm)
forward of gearcase cover rear edge. If routed too far lo
the rear of this position, wiring could contact the moving
secondary drive belt and/or sprocket, resulting in
damage to stator wiring and charging system.

4. Route slator wiring (4) across top of crankease halves to
nght side of engine. Route stator wiring downward
through opening between right crankcase halt and
gearcase cover (B).
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NOTE

femporarily attach a thin flexble "feed”™ or mechanic's wire fo
the connector end of the stator wiring fo assis! in the rowting
of the wirfng.

5. Route stator wiring (4) torward and then upward along
inboard side of rght frame downtube, Connect stator
wiring (4) to voltage requlator wiring (5) at connector ().

6. Secure stator wiring (4). along with any other wires and
hoses routed in the same location, to righl frame
downtube using cale straps (7).

7. Bee Figure 7-49. Position rotor (1) on sprocket (2). Allgn
holes Im sprocket with holes in rotor, Apply a drop of
LOCTITE THREADLOCKER 242 (blue) to threads of
each mounting bolt. Insert mounting balts through rotor
and start bolts into tapped holes in sprocket, Position &
section of pipe (3) with an inside diameter larger than the
sprocket mounting hub over center of rotor, Press rolor
onto sprocket, Tighten bolts 1o 90-110 in-lbs (10.2-12.4
Nm} torqua.

1. Rotor

2. Sprockeot 3. Pipe section

Figure 7-49. Pressing Rotor onto Sprockel

B. Install clulch assembly, primary chain and angine
sprocketrotor assembly as a unit. See PRIMARY
DRIVE/CLUTCH, INSTALLATION in Section &

8. Install pamary cover, left foolrast assembly and gear shift
lever. Sea PRIMARY CHAIN, INSTALLATION, PRIMARY
COVER n Section 6.

10, Connect battary cables to battery (positive cabla first),

11. Test charging system. See CHARGING SYSTEM
ADJUSTMENT/TESTING in thus section



VOLTAGE REGULATOR
INSTALLATION (Figure 7-51)

GENERAL

The voltage megulator is not repairable. The unil must ba
replaced if it fails,

Install nmew wvoltage regulator (2) betwaen frame
downtubes using mounting bolts (3) and lockwashers
(4), Tighten locknuls or bolts to 36-60 in-lbs (4.1-6.8

; ) lorque,
whviah 1-Pin Deutsch N, thrd
Connector 2. Connect voltage regulator charging wire to 50 amp main
circuit breaker at 1-pin Dadtsch connector {6). Insart
sockel housing Into pin housing until it snaps In place,
/,»-: ,,';'":;“_“: - 3. Connect voltage regulator wiring to allernator stator wir-
S = ing at 2-pin connector {7).
Voltage 4. Secure voltage regulator wiring to right side motoroyele
i 9 frame downtube using new cable strap (5).
s Regulalor
4, Connect battery cables lo battery (positive cable first)
Test charging system. See CHARGING SYSTEM,
- ADJUSTMENT/TESTING
Figure 7-50. Volitage Regulalor
OISR
REMOVAL (Figure 7-51) i
|
| = |4
AAwaRNING | [
To avold accidental wvehicle stari-up and possible : - .'I' (
personal injury, disconnect the battery cables (negative n (9 _|! 1;*@“;;
cable firs1) before proceeding. ) i | '
| 3
| 1l
dcauTion | T~
When disconnecting the alternator stator wiring, pull ," =]
apart the connector by firmly grasping both connector | e
halves. Do not pull on leads or damage to the wires and/ } o r’-ll
or lerminals may result. ool I
v .'Il;'. | .'I 4 ‘l\
1, Loeate the voltage regulator (2) betwean the right and 5. [ N 3
laft frame downtubes at the front of the vehiole, 6 ‘\f}! | | |
! > .‘!“ 4
2. Disconnect voltago regulator wiring to alternator statos My F;’.H \
wiring at 2-pin connactor (7) 5 PR
' e
», W
J. Disconnec! voltage ragulator charging wire 1o 50 amp M D ol
main circuit breaker at 1-pin Deutsch cannector (6). i e " e
Depress the external lalch on lhe socket housing side ~zt f
and use a rocking molion o separate the pin and socket e '
halves, 7
1. Frame downtube 6. 1-Fin Conneclor
1, Cut upper cable strap (5) which secures voltage regula- 2. Voltage regulator (Charging wire to
tor wiring to nght side metoreycle frame downtube. 3. Bolt(2) Main Circuit Breaker)
4. Lockwasher {2 7. 2-Pin Conneclor
5 Remove bolts (3) and lockwashers (4) lo free voltage (Internal mmh]l (to Alternator stator)
regulator from frame downtubes, 5. Cable strap (2)
6. Discard vollage regulato)

Figure 7-51. Voltage Regulalor Mounting
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BATTERY

GENERAL (Figure 7-52)

The battery (1) Is located below the seat on the left side of
the vehicle, The battery stores elecirical energy for the pur-
posas of starting the motorcycle, operating accessories whan
the engine is not running and providing additional current
(above that generated by the alternator) whan required, The
battery will ramain in good condition if the current draw is bal-
anced by the current input,

The YTA20L-BS battery installed in 1998 XLH Sporister
molorcycles is a permanently sealsd, maintenance-frae,
leadfcaleium and sulfuric acld battery. Do nol remove the cap
sirip 1o add walar, or when charging the battery

1. Baltery 1.
2. Battery tray 4.

Batlery cover
Battery strap

AAwarninG

Batteries contain sulfurie acid which is highly corrosive
and can cause chemical burns, Avoid contact with skin,
eyes or clothing. Always wear approved eye prolection
when working around batteries. Batiery elecirolyte 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 doclor immediately.

Figure 7-52. Battery assembly

ADANGER - EXPLOSIVE GASES
Cigarettes, flames, or sparks could cause battery tzl
explode. Always shield eyes and face from battery. D
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.
Figure 7-53. Maintenance-free battery
ACTIVATION/TESTING

Maintenance-frea batteries are shipped pre-charged,

however a voltage check should be performed before pltting
the battery into service

Voltmeter Test

The voltmeter test provides a general indicatar of battery
condition. Check the voltage of the baltery lo make sure [t s
in a 100% charged condition. If the open circult voltage (no
loads applied) reading is below 12.8 V, charge battery and
recheck vollage after battary has sat 1-2 hours, I batlery
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% 130V
T5% 128y
50% 12V
25%a 122V
Load Test

The lvad test measures pattery performance ender full
current nad and is the best Indicalor of battary condifion.

AcauTion

Fully charge the battery betore testing. I battery is not
fully charged, test readings will be Incorrect.

Load battery to three fimes amp hour rating using the lead
tester. See Figure 7-54. Connect tester leads to battery posis
and place Induction plickup over negative (black) cable. The
Harlay-Davidson 18 amp-hour battery should be loaded fo
threa times its amp-nour rating, or 54 amps for 15 seconds,
Voltage reading throughout the test should be 8.68Y or more
at 70°F (217 C),

Dl -
T My
DI'JD

CLEANING AND INSPECTION

|, Battery top must be clean and dry. Dirt on ing lop oi bal-
lery may cause the batiery 10 self-discharge at a laster
than normal rate.

2. |nspact battery screws and cables for breakage. loose
connections and corrosion. Clean clamps. Coat termi-
nals with grease.

3. Inspect battery for discoloration, raised top, of warped
case which may indicate hattery has been uverheated ar
avercharged,

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
sulfurie acid resulting In personal Injury.

dcaution

Never add water to the mainienance free battery, and
never remove the sealed caps on top of the battery. Never
allow a battery 1o stand in a discharged condilion.

1. Remove battery fram motoroyale and plage battery on &
level surtace

Acaurion

Refer to the charging instruclions 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. Gonnect the red baltery charger lead to tha positive ter-
minal of the battery and the black charger lead 1o he
negative terminal. With a constant cument charge,
charge for the recommended times shown below,
Taperad-rate chargers or Irickle chargers will require
longer charge times,

Figure 7-54, Battery Load Test

Charge Period
State of Charge Voltage {using & constant
current charger &
1.8 amps)
100% 13.0 V NONE |
75% 128 Y 3-5 hours
B0%: 125y 4-7 hours
#5% 122V 10 hours

3. If battery gels hol, over 110°F (44'C) (waim to the
loueh), discontinue charging and let battery cool dewr.
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3. Tighten starter post nut (positive battery cable) to 60-85

4

in-lbs (7-10 Nm) torque. Bias negative baltery cable
toward center of vehicle (to compensate for opposite
torgue reaction} and tighten bolt on rear engine mount
bolt to 25-30 fi-lbs (34-41 Nm) torque.

Install screws, flat washers and lockwashers to secure
rear brake line clamps to |eft rear fork and frame down-
tube. Tighten clamp screws to 15-21 in-lbs (1.7-2.4 Nm)
lorque

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

CONNECTION in this section.
Install seat. Sea SEAT, INSTALLATION in Section 2.
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lanition module
connector
Positive cable
Negative cable
Rear brake line
Rear stoplight
switch

wawh

Bolt/washer
Locknut

Battery tray
Batlery pad

ok

Figure 7-57 Battery tray

774



LAMPS

GENERAL

The headlamp is a replaceable bulb (element) type. When
bulb replacement is required, use only the specified "H4"
halogan bulb (Fart No, 67637-81).

The high beam, oil pressure, neulral, and tWrn signal indicator
lamps do not have replaceable bulbs; the enfire unit must be
replaced it faulty,

The speedometer has two illumination lamps. the tachometer
has one. See SPEEDOMETER AND TACHOMETER,
REMOVALANSTALLATION In Section 2 for bulb replacement
instructions,

Domeashc front directionalirunning lamps have double-fila-
ment bulbs, HD| front directional and all rear directional
lamps have single-filament bulbs

The tail lamp uses a double-filament bulb,

ADJUSTMENT

Headlamp (Figure 7-58)

AWARNING

Do not modity Ignition wiring to permil 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 lollows:
I Verify corract front and rear tire inflation pressura

2, Place molercycle on level lloar (or pavement) in an araa
with minimurm light,

3. Paint 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 balow fronl axla).

4, Draw a horizontal ling, on screen or wall, which is 35 in.
(BB9 mm) abova loor.

LR

Have a person, whose weight Is roughly the zame as
that af the principal nder, sit on motoreycle seat. Weight
of ridar will compress vehicle suspension shghtly,

6 Stand motoroycle upright with both tires resting on floor
and with front wheel held in straight alignment (directly
forward)

¥, Turn ignition/light switch to “IGNITION" position. Set
handlebar switch 1o high beam positian.

B, Check light beam for proper height alignment. Main
beam of ligh (broad, flal pattern of light}) should be
centered on harizontal line of screen ar wall (il.e. equal
area of light above and below ling)

5. Check light beam for proper lateral alignment, Maip

beam of light should be directed siraight ahead (ia
equal area of light to right and left of center).

Adjust headlamp alignment, if necessary

1. Remove snap plug (1) on top of headlamp bracke! (2),

Loosen headlamp clamp nut {3).

2. Tt headlamp up or down to propetly aim it in ralation to

the horizontal line and, at the same time, furn it right or
left to direct light beam straight ahead.

4. Tighten headlamp clamp nut to 10-20 fi-lbs (14-27 Nm)

lorque after lamp |s properly positioned. Install snap plug
in headlamp bracket.

RAldar

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 maolding
rnng (2), Pry headlamp assembly {4) from  rubber
maunting.

2. See Figure 7-60. Firmly depress lock release tabs (3) on
left and right sides of locking connectar (2). While holding
both lock release tabs down, carefully pull connector
from headlamp (1) terminals,

3. Remove rubber boot (4) from back of headlamp
assaembly (1),

4. See Figure 7-61, Depress ends (3) of retaining clip (4) to
unhoaok them fram slots in headlamp assembly (1),

dhcauTion

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. Pivot wire retaining clip (4) away from bulb (2). Remove
bult: from haadlamp assembly (1),

6 See Figure 7-37. Installation s the reverse order ol
removal. When installing rubber boot (4), position vent/
draln holes (5) to the bottom. Be sure headlamp and
connactor block terminals are clean to ensure a good
electrical contact,

7. Afer final assambly, align headlamp as described under
LAMPS, ADJUSTMENT, HEADLAMP in this section.

1. Screw

2. Molding ring

3. Headlamp bracket

4. Headlamp assembly

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

1. Headiﬁrr‘l}.l assembly 3. Retaining clip end [i]
2. Bulb (element) 4. Retaining clip

Figure 7-59. Headlamp Assembly
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Figure 7-61. Replaceable Headlamp Bulb




Indicator Lamp socket

Replace indicator assemblies as fallows:

i

g

Remave twa bolts with lockwashers to remove headlamp
oracket (with altached headlamp assembly) from upper
stem bracket,

See Figure 7-62. On XL Custom remove top and battom
pair of screws from the rear ot the riser cover, See Figure
7-64 and 7-65 Hemowve front of riser cover (0 expose
elecirical bracket. Shde electrical bracket off center
screws. Indicator lamp socket is on backside of brackel.

WG T o

Top screws

Figure 7-62. XL Cuslom riser cover

10,

Locate the black 14-pin Multilock connector locateo
batween the headlamp bracket and eiement housing,
Deprass the button and separate pin and socket halves.

Opern the secondary lock Irom the socket side (plug Bnd
of connector). Ses AMP MULTILQCK ELECTRICAL
CONNECTORS in this section

Gently depress terminal lalches inside sockel houging
and back out all sockets through holas in rear wire seal

Cut cable strap on wire bundle leading to Mulllock
connectar and remove condlul,

Use a rocking motion while pulling on indicator lamgp 1o
remaove indicator lamp fram housing,

Ser Figure 763, Cul wire from bulb assembly
approximately 1-1/2 inches before the splices (his
leaves the splice as well as the ather bulb connectians
intact). The neutral and all lamps lead 1© 8 3-wire splice
en 883 and Custom, 4-wire on 12005, The turn signal
and high beam lamps lead to the 4-wire splice,

Push an bulb socket 1o maove bulb assembly oul Wiraugh
the front of indicator lamp housing. Discard

Trim wires of replacement bulb assembly (o proper
langths. Install new Multilock socket lerminal 1o lead of
replacement bulb assembly, The correct lead can be
idantified by the colored lape. If necessary, see AMP
MULTILOCK ELECTRICAL CONNECTORS,
CRIMPING INSTRUCTIONS in this sectian.

Single Instrument Plug **

Speedometer Only Secondary lock
open -
14-Pin Black (Left Side)  \
1 Orange w White Tramms 6 Ol+) 11. BK (4)*
2, White w Groen Tiacer 7 12. Black
3, BN (RT) 8. TN (N} 13
4. W(HB" g GNY (OP)" 14
&, VLT 0.
e
i ; Speedo
B L
Bk, B,

~_~ W\ 5+IEt
Marlungs on Wires

M
/

] 00 |
Socket No. 5 4 1

iy

Figure 7-63. Single Instrument Plug- Schematic and Wire Colors
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ATOATHTE — QA o - e~y —
Right hand controls | Left hand rols Instrument lights |
connectar NPEOMIOIE; | 9 | |

connecior

= ol
i

|

]

connector

Figure 7-64. XL Custom - Riser cover removed

,.-—"W__

~  *Markings on Wires

Dual Instrument Plug **

Speedometer and Tachometer
14-Pin Black

Orange w Wnie Trace:
White w Graen Tracar
BN (RT)*

W (HB)"

el

Speedo

Secondary / I
e \ IBEHEEED
qlw:"'g"sufn'u_dﬁ

VILT)* 8 GNY (OP) 13,
O {+)* 10, 14, BE/AY*
Pink 11, BK (+)*
TN (N)* 12, Black
Tach

Bik,

Bik.

U0

Socket No. 1 2 L1
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Figure 7-66. Dual Instrument Plug- Schematic and Wire Colors



1

12,

13.

14,

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 1o 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 sirap 1o secure conduit to wire bundle,

Fit rear wire seal inte back of socket housing, if removed.
Grasp sockets approximately 1 inch (254 mm) behind
contact barrel. Push sockets into their respectve
chambers, For correct wire color locations, see Figure 7-
653 (no tachometer) or Figura 7-66 (tachometer). Feed
gach socket into chamber until it "clicks" in place. Verify
that socket will not back out of chamber; a slight tug on
tha wire will confirm that it is locked in place.

Push on secondary lock ol sockel 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 fogether until
the latch “clicks”,

Pasition Multilock connector beneath bracket at back of
headlamp assembly (inside riser covar on XL 1200C),

Align holes In headlamp bracket with holes in upper stem
pracket. Install two bohs with lockwashers, Tighten bolts
o 10-16 fi-lbs (14-22 Nm) tarque. On XL 1200C, install
riger covers.

Left turn 5. Right tum

High beam 6. Trim cover

Neutral 7. Instrumenl bracket
Ol 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 raar
brake line. A prolective rubiber boot keeps out dust and dirt,

The stoplight swilch is an open ype switch which closes with
nydraulic pressure. The individual parts of the switch are not
serviceabls, so the unit must be replaced If it fails.

1. PFull lerminal sockets from spade connections at bottom
of stoplight switch.

2 Strelch rubber boot (1) to remove from switch body,
Unthread switch from tee nul (2) an rear brake line (3).

4. Thread new stopligit awitch to tee nut (2) on brake line
(3} Tighten switch assembly to 7-10 f-lbs (9-14 Nm)
torgue

Install bool (1) on stoplight switch,
5. Install terminal sockats on swilch spade connections.

6. Refill master cylinder and bleed brakes. Sae BLEEDING
HYDRAULIC SYSTEM. Test operation of rear brake

T Test operation of brake lamp with the rear brake applied
and the ignition/light switch turned OM.

780

1. Rubber boot 3. Brake line
2. Tee nut

Figure 7-6B. Rear Stoplight Switch (Lelt Side View)




HANDLEBAR SWITCHES

GENERAL

The swiiches are ol ruggeo construclion and festure a
superior seal to protect elecirical contacts and components
from dirt and meistura i harsh environmeants,

The left handlebar swilches include the headlamp HI - LO
awitch, horn and left urn signal switch, The right handlebar
switches Inglude the engine start and BUN - QFF switch and
nght furn signal switch. The Individual switches are non-
1épairable and must be replaced If they maltunction,

NOTE

To replace or repair individual switchas in elther e right or
left handlebar switch assemblies, see SWITCH REPAIR/
REPLACEMENT iallowing the REMOVALAINSTALLATION
procedures.

The follewing removal and installation steps apply when
replacing the enfira swilch assembly, swifch housing, or han-
disbars,

REMOVAL

Right Handlebar Controls

#caution

Do not remove the swilch 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 Ihe cardboard insert between {he
hiraka lever and lever bracke

MEahdE

532 inch
cardboard
insert

Figure 7-69. Install Cardboard Insert

2, Using a T27 TORX drive head, remave the 1wo screws
wilh llat washers secunng the handlebar clamp to the
master cylinder nousing, Remaove the brake |lever/master
eylinder assembly and clamp from the handlebar,

3 Using a T25 TORX drive head, remove the upper and
lower switch housing screws.,

4. Remave the friction shoe lrom the eno ol he (ension
adjusler screw.

NOTE

The friction screw s a logse (it and may fall out or become

dislodged i the lower awilch housing is turned upside down or
shaken,

5. Remove the brass lerulas from the nolches on the
inboard side of he throttle contral grip. Remove the ler-
rules from the cable end fittings.

6. Remaove the throtlle control grip from he end of the han-
diebar.

7 Full the crimped inserts al the end of the throtile and (die
control canle housings from the |lower switeh housing,
For best resulls, use a rocking motion while pulling.
Flace a drop of light ol on the retaining rings, if necas:
sary. Remove the cables frarm the switch housing.

Left Handlebar Controls

1. Using a T27 TORX drive head, remave the twe screws
with flat washers securing (he handlebar clamp to the
vluteh laver bracket. Remove the cluleh hand lever
assemaly and clamp from the handlebar,

2. Using a T25 TOAKX drve head, remove the upper and
lower swilch housing acrews

3. Remove tha grip sleeve fram tha end of the handlabar (|
damaged,

INSTALLATION

Right Handlebar Controls

T With Ihe concave side facing upward, install the fnatian
shoe 5o hal the pin hale |5 over e point of the adjusier
BOTEW,

NOTE

The triction serew s a loose fit and may fall oul or become
dislodged If the lower switch housing (s lurned upside down ar
shaken.

2. Push the throttle and idle control cables inlo e lower
swilch housing until they snap in place. Proceed as Tol-
lows.

Nole the ditferent diameter inserts crimped into the end
el the thraitle and idle cable housings. See Figura 7 70,

Fush the larger diameter insert (silver calored, 5/16 Inch:
73 mm) of the threttle cable housing into the larger hole
in front of the tension adjuster screw.

Push the smaller diameter insert (gold colored, 14 inch;
B3 mmy} of the idle cable housing nta tha smaller hole a1
Ihe rear of the tension ad|uster screw
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Lower
switch
" housing

Idle cable
insert 1/4" Dia.

& Throttle cable
insert 516" Dia.

Figure 7-70. Insiall Throttle/ldle Control Cables
in Lower Switch Housing

NOTE

To ald assembly, place a drop of light oil on the retaining rings
of the crimped inserls. Always replace the retaining rings if
damaged or distorted,

3, See Figure 7-71. Houle the cable 1o the upper switch
housing as shown,

Upper switch
housing cable

Fah7

Throttle
cable

Ferrule

Figure 7-71. Route Cable to Upper Switch Housing

4. Slide the throttle control grip over the end of the right
handlabar 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 (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 and fittings seat in the ferrule
recess. Seat the ferrules in their respective notchas on
the throttle control grip. Verify that the cables are cap-
tured in the grooves moldead into the grip.

6. Position the upper switch housing over the handlebar
and lower switch housing,

7. Werify that the wire harness conduit runs in the depras-

sion at the bottom of the handliebar. Be sure that the
upper switch hausing harness will not be pinched under
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Figure 7-72. Install Throttie/ldle Control Cables
on Throttle Control Grip

the: handlebar when the switch housing screws are light
anad,

Start the upper and lower switch housing screws, but do
nat tighten.



AcauTion

See Figure 7-73. Do not remove the 5/32 inch cardboard
insert wedged belwean the brake lever and lever bracket.
Removal will result in damage to the rubber booi and
plunger of the front stoplight switch during installation of
the master cylinder assembly.

1 2252s ‘_

532 inch
cardboard
insert

Figure 7-73. Leave Cardboard Insert in Place

8. See Figure 7-74. Position the brake levar/mastar cylinder
assembly inboard of the swilch housing assembly,
angaging the tab on the lower switch housing in the
groove at the top of the brake lever bracke!,

Swilch

housing lever

Egsﬂ.mbly j bracket

i w

Figure 7-74, Fit Brake Lever/Master Cylinder to
Right Handlebar Switch Housings

10 Align the hales in the handlebar clamp with thosa in the
mastar cylinder housing and stari the two screws (with
llat washers). Position for rider comfort. Baginning with
the top screw, tighten the screws to 60-80 in-lbs (6.8-9.0
Nm) using a T27 TORX drive head.

11. Using a T25 TORX drive head, tighten the lower and
upper switch housing screws to 3545 in-lbs (3.4-4.5
Nmi.

NOTE

Always ligihten 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 inserl between the brake lever
and lever brackst.

13. Test the switches for proper operation

14. i necessary, secure wire harness condult to handlebar
using new cable strap. Position cable sirap approx-
mately 4-5 inches from handlebar clamp. Cul any excess
cable strap material

Left Handlebar Controls

1. It the grip sleeve was removed, thoroughly cléan handle-
bar to remove all adhesive residug.

a.Using a plece of emery cloth, rough grip end of l&fi
gide of handlebar

NOTE

Befora applying adhesive in the next step, clean the jeft side
of handlebar with acetans,

b.Apply LOCTITE PRISM PRIMER (770) to inside of
handgrip. Remove any excess PRISM PRIMER. Wait two
minutes for PRISM FRIMER to set before beginning the
naxt step.

c.Apply LOCTITE PRISM SUPERBONDER (411} ta
inside of handgrip. Place new handgrip en lett buckhoem
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 molion,

2. Sea Figure 7-75. Install upper and lower switch housings
on handlebar. Be sure that rlbs on outboard side of
switch housings fit in grooves molded inte grip

:Ji'y

Figure 7-75. Install Lelt 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 Iront stoplight switch during installation of
the master cylinder assembily.

112252

o

=]

=]

=

(1]
y
o\

5/32 inch
cardboard
insert

Figure 7-73. Leave Cardboard Inserl in Place

8. BSee Figure 7-74. Posilion the brake lever/master cylinder
assembly inboard of the switch housing assembly,
angaging the tab on the lower switch housing in the
groove at the top of the brake lever bracket,

Swilch
housing
assembly

e

Figure 7-74, Fit Brake Lever/Master Cylinder to
Right Handlebar Switch Housings

10. Align the heles in the handiebar elamp with those in the
master cylinder housing and start the two screws (with
flat washers). Position for rider comtort. Beginning with
the top screw, tighten the screws to 60-80 in-Ibs (6.8-9.0
Mm) using a T27 TORX drive head.

11, Using a T25 TORX drive head, tightan the lower and
upper switch housing screws to 35-45 in-lbs [3.4-4.5
Mir).

NOTE

Always lighten the lower switch housing screw first So thal
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, Tesl the switches for proper operation.

14. If necessary, secure wire harnass 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. It the grip sleeve was removed, thoroughly clean handle-
bar to remaove all adhesive residue.

a.Using a pece of emery cloth, rough grip end of leY
side of handlebar

NOTE

Belore applying adhasive in the nex!t step, clean the left side
of handlebar with acetona.

b.Apply LOCTITE PRISM FRIMER (770} 1o inside of
handgrip. Remove any excess PRISM PRIMER, Wait two
minutes for PRISM PRIMER to set belore beginning the
next step.

c.Apply LOCGTITE PRISM SUPERBONDER (411) ta
inside of handgrip. Place new handgrip on lelt buckharn
handlabar,

NOTE
SUPERBONDER will sel in four minutes and be fully cured in
24 hours.
Rall grip to evenly distributa adhesive on inside surtaces,
Inetall grip on handlebar with & twisting metion,

2. See Figure 7-75. Install upper and lower switch housings
on handlebar. Be sure that ribs on oulboard side af
switch housings fit in grooves molded into grip

y

S261

Figure 7-75. Install Lett Handlebar Switch Housings
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3. Verfy that the wire harness conduit runs in the groave al
the bottom of the handlebar. Be sure that the upper
switch housing harmess will nol be pinched undar the
handlebar when the switch housing screws are tight-
HME-

4 Start the upper and lower swilch housing screws, but do
nat Tightan

5 See Figure 7-76. Fosition the clulch hand lever assembly
inborard o the swilch housing assembly, engaging the
lab an the lower switch housing in the groave at the bot-
tom of the clutch lever bracket.

Cluich lever
bracket

Switch housing
assembly

Figure 7-76. Fit Clulch Lever Bracket lo
Left Handlebar Switch Housings

B.  Align the holes In the handlebar clamp with those in tha
clutch lever bracke! and start the two screws (with flal
washers), Position for rider comiort, Beginning with tha
top screw, tighten the screws to 60-80 in-lbs (5.8-8.0
Nm) using a T27 TORX drive head

/. Uslng a T25 TORX dnve head, lightan the lower and
upper switch housing screws (o 3545 In-lbs (3 4-4.5
Mim)

NOTE

Always tighten the lower switch housing screw first so that
any gap between the upper and lower housings is al the franf
of the switel,

8. TTest the swiches for proper operatlon,

9. It necassary, secure wire harness conduit to handlebar
using new cable strap., Posilion cable strap approxi
mately 4-5 inches from handlabar clamp. Cut any excess
cable strap matarial,
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SWITCH REPAIR/REPLACEMENT

Right Handlebar Switches-Disassembly

Acaunon

See Figure 7-76. Do not remove the switch housing
assembly without first placing a 532 inch cardboard
insert betwean the brake lever and lever brackel. 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.

I, Place the cardboard insert betwesn the brake lever and
|aver bracket,

2. Using a T25 TORX drive head, remove the upper and
lower awilch housing scraws,

d It replacing lower housing switches, perform steps 4
thraugh 7 before continuing lo repair section. Il replacing
upper housing switches, proceed directly to repair sec-
lian.

4. Using a T27 TORX drive haad, loosen the upper screw
sacuring the handiebar clamp to the master cylindar
housing, Remove the lower clamp screw with flal
washar

5 Remove the brass fterrules from the notches on lhe
inboard side of the throtile contral grip. Remove the e/
rulas from the cable end fittings.

. Remove the fnction shoe from the end ol the tension
adjuster scraw,

NOTE

The iriction shoe is a loose fit and may fall out or become dis-
lodged if tha lower switch howsing is turmed upside down or
shaken

7. Remove Ihe throttle control grip lfam the end of the han-
dlebar.

Right Handlebar Upper Switch Housing
Repair

WNOTE

Aeplace the engine stop and engine start switches as a sin-
gle assembly even if oply one switch is defermined fo be
fauity.

1. See Figure 7-77. From inside the switch housing, remove
the Phillips screw with lockwasher 1o rélease the bracket
Hemove the bracke! and switch assembly from the hous-
Ing.
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Cable strap YV~ Conduit

Figure 7-77. Upper Right Handlebar Switch Housing
(Without Splices)

2. Move cable conduil from beneath wing of brackel. Cul
wiras 1/4 inch from ald switches. Discard old switch and
brackel assembly.

[ ]

Slide condun forward aver ouy ands of swirch wires ana
cut off 1/2 inch of conduit material. Push conduit back 1o
acoass switeh wires.

4, Separate new enging stop switch and engine start
switch wires inte two bundles

NOTE

Heplavement stop swilch and starl switch wires are cut fo
length (2-1/2 inches and 2 inches, respectivaly) and partially
siripped,

5 See the last part of switch repairreplacemant, GEN-
EFAAL REFAIR PROCEDURES far information on rapalr
practices,

6, Loop switch wires so thal spliced lengths are positioned
ag shown n Figure 7-78, Route wires downstream ol
gphoas banaath wing an engine stop switch side of
brackel as seen in Figure 7-76.

Figure 7-78. Upper Right Handlebar Switch Housing
{With Splices)

7. Install @ new 7 inch cable strap beneall wing on angine
slan switch side of brackel and caplure wire splices.

B Place swilch assembly into upper housing aligning hole
in bracket with threaded hole in boss. Be sure thal
bracket is fully seated. The step al the edge ol the boss
vaptures the bottorn edge of the bracket, while tabs on
each sida of the bracket fit in slots casl inlo the housing

9. Install Phillips screw (with lockwasher) (o sacure bracket
inside housing. Verify that wing on engine stop switch
side of brackel caplures edge ol condult as shown In Fig
ure 7-77

10, Securaly hghten cable strap (o draw splicas to bracka
Remove any excess cable strap malenal,

1. See RIGHT HANDLEBAR SWITCHES-ASSEMBLY

Right Handlebar Lower Swilch Housing
Repair

1. From inside the switch housing, caralully cut cable strap
ta free conduit from the furr signal switch bracket.

2 Remove the Phillps screw with lockwasher to ralease
the turn signal switch bracket, Hemove the brackel and
switch assembly from the housing,

TURN-RIGHT SIGNAL SWITCH

1. Cut wire 1-142 Inches from old swilch. Discard old switch
assembly,

MNOTE
Replacement furn-right signal switeh wires arg cut 1o length

(1-1:2 inghes) and partially stripped
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2  See the last part of switch repairreplacement, GEN-
ERAL AEPAIR PROCEDURES far information on repair
practices.

3. See AIGHT HANDLEEAR SWITCHES-ASSEMELY,
FRONT STOPLIGHT SWITCH

1, Caretully remove the wedge belween lhe swich and
switch howsing, IF prasent, To remove the switch trom the
housing, depress |he plunger and slowly rotate switch
upward while rocking slightly,

2, Cut wires 1 inch trom old switch, Discard old switch,
NOTE

Replacement staplight switch wires are eul fo feangth (2:7/2
mehes) and partially stripped.

3. See the last part of switch repair/replagement, GEN-
ERAL REFAIR PROCEDURES far informalion on repair
practices,

4 Carefully dopress plunger agamst inside wall of switch
housing. With thumb over plungar bore, move switch into
the installed position in the switch housing cavity, When
plunger is posilioned agalnst thumb, slowly rotate switch
downward while rocking slightly. Helease the plunger
only atter switch is properly positioned In the cavity.

5 Verify tha! the plunger is square In the bore and that the
boot is not compressed, collapsed. or tarn. It necessary,
gently work Ihe plunger in and out until boot is fully
extended,

B See Figure 7-79, Push down on switch so that It bottams
against housing and wires run in groove at base of cay-
ty. With the concave side tacing outward, Insert wedge
between switch and outboard side ol swilch housing.

7. Push wedge down until it alse bottoms against housing.
Verify that the plungar is still square in the bore and than
place a drop ol RTV Silicone Sealani on upper corner of

wedge,
B. SeeRIGHT HANDLEBAR SWITCHES-ASSEMBLY.

Right Handlebar Switches—-Assembly

1. See Figure 7-80. Insert taperad end of new 7 inch cable
strap inte round hole in turn signal switch bracket and
then feed back through using the adjacent hole, Aeserve
the ablong hole for the brackat screw.

2@y

7-inch
cable strap

Bracket
N

\:
‘(;_'jz’ Right turn |
signal switch ?I
A

[rmarixpEs

Cavity

1

Lower
switch
housing

Stoplight
swite

Switch wires%

Figure 7-79, Install Stoplight Switch
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Figure 7-80. Insert Cable Strap In Switch Bracket

NOTE

Ba sure that all splices are positioned above the turn signal
switeh bracke!,

2, Place the turn signal switch assembly inte the housing
aligning the otlong hale n the bracket with the threaded
hale in the boss, Be sure that the bracket is fully sealed
Tabs on each side of bracket are caplured n slols cast
Inte switch housing

3. Start Phillips screw (with lockwasher) to secure bracket
Insida housing.

Acaumion

It routed incorrectly, wires may be pinched by casting or
handlebar resulling in switch tallure.

4, Loop switch wires so that spliced lengths are positioned
as shown

5, Capturing conduit aboul 1/4 inch hrom end, sacuraly
tighten cable strap to draw condull to brackel, Femave
any excess cabla strap material,



6. Install second 7 inch cable strap capturing condult and
wire splicas. Securely tighten cable strap to draw splices
o conduit. Aemove any excess cable strap material,

=)

Tighten Philllps screw 1o secure brackel inside housing,

B. HRoute wire bundle to upper switch Rousing by gently
pressing conduil inla channel next o angular arm of
bracket, Secure bundle to arm using third cable sirap.
Cut any excess cable strap materlal, If necessary, band
angular arm of bracket downward to firmly secure front
stoplight switch in pasition,

9. If lower housing switches were replaced, prooceed 1o step
10, N upper housing swilches were replaced, proceed 1o
step 17,

10, With the concave side facing upward. install the friction
ghoe so hat ihe pin hole is over the point of Ihe adjuster
SCrew.

NOTE

The friction shoe is a loose il and may &l out or becone dis-
todged i the lower swilch housing is lurned upside down or
shaken,

11, Blide the throttle control grip over the end of the rlght
handlebar uil it bottoms against the closed end, Rolale
Iha grip so that the ferrule notches are at the lop. To pre-
vent binding, pull the orip 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 littings seat in the Yarrule recess. Seat tha
farrulas in their respactive notches on the throtfle contral
grip. Varify that the cables are captured in \he grooves
molded into the grip

13, Posilon the upper switeh housing over the handlebar
and lower switch housing. Merify that the wire harness
conduit runs In the depression at the bottom of the han-
diebar

14, Start the upper and lower switch housing screws, but do
nat tighten,

I5 Position the brake lever/master cylinder assembly
nboard of the switch housing assembly engaging the tab
on the lower switch housing in the groove at the top of
[he brake lavar brackeat.

16, Allgn the holes in the handlebar clamp with those in the
master cylinder housing and start the lower serew (wilh
fiat washer)., Position for rider comfort. Baginning with
the top screw, tighten the screws to 60-80 in-lbs (6 8-9.0
Nm) using a T27 TORX drive head.

17 Using a T25 TORX drive head, tighten the lower and
upper switch houslng screws to 35-45 in-lbs (3.4-4.5
himy.

NOTE

Always lighten the lower awiloh housting screw lirst so thal
any gap batween the upper and lower housings (s ar the front
of the switch,

18. Aemove the cardooard msert between the orake laver
and lever bracket,

19. Test the switchas ior proper operalion.

Left Handlebar Switches—Disassembly

I Using a T25 TOHX drive head. remove the upper and
lower swilch housing screws.

2. Il replacing lower housing switches, perform stop 3
betare conlinuing to repair section. It replacing upper
nousing switches, proceed direcily to repair section,

3. Using a T27 TOAX drive head, loosen the Upper sorew
securing the handlebar clamp 1o the clulch lever brackel,
Remave the (ower clamp screw with llal washer.

7-B7



Left Handlebar Upper Switch Housing
Repair

NOTE

Replace the horn switch and fughviow beam switch as g sin-
gle azsembly even il only one switeh 15 determined lo be
rauity.

1. Sea Figure 781, From inside the switch housing, ramove
the Phillips screw and lockwashar to release the bracket,
Remove the brackel and switch assembly from the hous.
ing.

V1 ETOREN

-

Screw . _ o LS
ol femme,
I'III Y
|I | Bracket E
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|
I
A

Figure 7-81. Upper Left Handlebar Switch Housing
(Without Splices)

2. Move cable condult from beneath wing of bracket, Cu
wires 1/4 Inch trom old switches. Discard old switch and
bracket assambly.

3. Slide conduit forward over cul ends of switch wires and
cut off 1/2 inch of condull matenal, Push conduit back to
accass swilch wiras.

4. Separate new horn switch and high/low beam switch
wirgs Info two bundles

NOTE

Replacement highdow beam switch wires and hern swilch
wirgs are cut fo length (2102 Inches and 2 fichas, respec
tvely) and partially stripped.

5, Gee the last part of swilch repairreplacement, GEN-
ERAL REPAIR FROCEDURES far information an repair
practices,

6 Loop switch wires so that spliced lengths are positioned
as shown in Figure 7-82. Roule wirgs downstream of
splices beneath wing on high/low beam switch side o
bracket as seen in Figura 7-81.
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Figure 7-82. Upper Left Handlebar Switch Housing
(With Splices)

7. Install & new 7 inch cable stap bensallh wing on hom
switch side of bracket and capture wire splices,

B, Place swilch assembly Into upper hausing aligning hole
In bracket with threaded hole i boss. Be sure thal
bracket [s fully seated. The step at the edge of the boss
capturas the bottom edge of the brackel, while tabs on
each side of the bracket fit in slots cast into the housing

9. Install Phillips screw {(with lockwasher) to secure bracket
Inslda housing Verlly that wing on high/ow beam switch
side of bracke! caplures edge of condult as shown in Fig
ure 781

10. Securely lighlen cable strap o draw splices 1o brackel
Remove any excess cable strap material,

11, See LEFT HANDLEBAR SWITCHES-ASSEMBLY.

Left Handlebar Lower Switch Housing

Repair

1 From inside the switch housing, carefully out cable strap
lor free conduit from the turn signal swilch bracket

2 Remove tha Phillips screw with lockwasher to reiease
Ihe turn signal switch brackel, Remove the bracker and
switch assembly Irom the housing

3, Cut wires 1-1/2 inches from old switeh (Turn-L{att] Signal
Switch). Discard swilch assembly.

4. See the last part of swilch repairreplacement, GEN-
ERAL REPAIR PROCEDURES for miormation on repalr
practices.

5. See LEFT HANDLEBAR SWITCHES-ASSEMBLY



Left Handlebar Switches—Assembly

i See Flgure 7-83. Inzert tapered end of new 7 inch cable
Etrap into round hole in turn signal switch bracket and
then feed back through wsing the adjacent hole. Reserve
the obleng hale for the bracket screw,

FlEthmds
7-inch cable strap

Bracket

I -1 &!
5 -f---;LﬁL.‘ ]
| Leftturn e
| signal switch |
e J)

Figure 7-83. Insert Cable Strap in Switch Bracket

NOTE

Be sure tat all splices are positioned above the turn sighal
switch bracket

2 Place the wrn signal switch assembly nto the housing,
algning the obileng hela in the brackel with the threaded
hola in the boss. Be sure that the bracket is fully sealed,
Tabs on each side of bracket are capiured in slots cast
e swileh housing.

4. Start Phillips screw {with lockwasher) to secure bracket
inside housing,

4. See Figure 761 Loop switch wires so thal spliced
lengths are positioned as shawn.

L]

Capluking conouit about 1/4 ingh frem end, securaly
lighlen catde strap to draw condull to brackel. Remove
any excess cable slirap maltenal.

B. Tighten Phillips screw to secure bracket inside housing.

7. Route wire bundle 10 uppar switch housing below and
thin tarward of the main wire harness, positiohing con-
duit in channe| next to angular arm ol brackel. Secure
bundle to arm using new cable strap, Cut any excess
cable strap material.

8. [Mower housing swilches ware replaced, procesd to step
9. | upper housing swilches weare replaced, proceed to
slep 13,

8. Install upper and lower switch housing on handliebar Be

sure that nbs on oulboard side of switch housings it in
grooves molded inle gnp. Varfy that the wire harness
conduit runs In {he deprassion at the boltom of the han
dlebar.

10, Start the upper and lower switch housing screws, bul do
nat tighten.

11. Position the clutch hand lever assembly inboard of the
awitch housing assembly, engaging the tab on the lower
swilch housing in the groave at the bottom ol the cluteh
lever brackel.

12, Align the holes In the handlebar clamp with those in the
clutch lever bracket and start the lower screw (with flai
washar), Pasition for rider camlorl. Baginning with the
top screw, tighten the screws lo 60-80 in-lbs (6.8-9.0
MNm} using a T27 TORX driva haad.

13, Using a T27 TORX drive head, tighten the lawser and
upper switch housing screws 10 35-45 In-lbs (3.4-4.5
My,

NOTE
Always tighten the lower swileh housing screw first so that

any gap between the upper and lower housings s at (he froat
af Iha swilch.

14, Test the switchas for proper operation.
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General Repair Procedures

1

To betler access wires and ayvoid damaging conduit with
radlant heating device, push conduit back and secure
with extra 7 inch cable strap in kil

Strip 1/2 inch of insulalion off switch wires. Twist siripped
ends of swilch wires until all strands are tightly coiled,

Cut dual wall heat-shrink tublng (supplied in kit) inta one-
inch segments. Slide tubing over sach wire of naw switch
assembly.

Splice axisling and naw switch wires, malehing wire col-
ors. Solder the spliced connections. For best resulls, do
ane wire al & ime,

Center the heat-shrink tubling over the soldered splices,

Awarning

Use caution when operating the UliraTorch UT-100, or
any other radiant healing device. Read the manufac-
turer's instructions carefully before use. Improper han-
dling can result in personal injury. Always keep hands
away from lool tip area and heat shrink attachment,
Avoid directing the heal towards any fuel system compo-
nenl. Extreme heal can cause fuel ignition or explosion.

7-80

Using the UlraTarch UT-100 Robinalr Heat Gun with
Rheatshrink attachment, or other suitable radiant heating
device, uniformly heat the heat-shrink Wbing to insulate
and seal the soldered connections. Apply haat just until
the mellable sealant exudes out both ends of tubing and
il assumes a smoath cylindrical appearance,

Acaution

Electrically connected solder outside the tubing may
cause a short to ground,

7,

Inspect the melied sealan! for solder beads, Excess sol
der or heat may force soma solder out with the melted
sealant. Use a small needle nose pliers 1o remove any
solder found. Briefly heat the connection to reseal the
tubing if solder beads were ramoved, Use less solder or
reduce heating time or intensity when doing subsequant
splices,



HORN

GENERAL

XLH-883 See Figure 7-84

Removal

1.

Turn wheel to the right lo aceess horn area, The horn is
located Detween the front downtubes.

2. Remove terminal clips from horn spade connections.

3 Remaove the two screws (2) \hreaded Into well nuts (10}
on horn bracket.

Installation

k2

Thread two screws (2) Into well nuts (10) and torque to &
9 inflbs (. 7-1 Nm),

Inslall narmness larminal clips on horn spade connections
Atlach the yellow wire with black tracer to rear tarminal
Black wira 1o trant terminal,

XLH 1200/S See Figure 7-84

Removal

1

=

L2 o]

Locate the horn on the &t side of the vehicla,
Remove terminal clips from horn spade conneclions.

Femave acorn nut (9) and lockwasher (5) to free horm
assembly from rubber mount stud (22),

Remove wire conduit lrom clamp (18] at back of horn
bracket (19}

Remaove locknut (7) trom circular recess at back of harn
bracket. Remove horn (17) from chrame harn cover (14),
Remove intarnal wooth lockwasher (6) from horn stud,

Installation

s

Install imernal tooth leckwasher (6) on horn siud,

Slide horn (17) into chrame cover (14) pushing stud at
back of horn assembly through hole in horn bracket (19)
Apply two drops ol LOCTITE THREADLOGKER 222
{purple) o threads of lecknut (7)), Install locknut on horn
siud and tighten ta110 in/ibs (7-14 Nm) largue.

Install harnass terminal clipe an horn spade connections,
Attach the yellow wire with black tracer to frant terminal.
black wire to rear terminal. Push wire condult into clip at
back of horn bracket.

Install horn an rubber mount stud (20) of frama mounting
bracket. Install lock washer (5} and acarn nut (8 on
rubber mount stud. Tighten acorn nut to 65-16 f-lbs (7-20
Mm) torque.

T-92

8

TROUBLESHOOTING

Il the hormn does not sound or fails o unclion
satisfactorily, check for the following conditions.

® [Discharged battery

® |Loose, lrayed or damaged winng leading ta horn
l@rminal

W baltery has a salisfaclory charge and wiring appears to

ba in good condition, check for the follawing:

& Poor ground to frame throuah mounting hardware or
ground wire (see Steps 3-6 balow)

® Inoperative horn switch (see Steps 3-8 balow)

Remave terminal clips from horn spade connechions,

Connect a voltmater as tollows:
& Positive (+) lead to wire erminal

® Megative (=) lead 1o ground

Turn ignition switch ON, Depress horn switch, It batfery
voltage |s present, horn or horn grounding is faulty. i
battery vollage is nol presant, ailhgr horn switch ar
wiring lo horn is faulty,

It the horn is faulty, then it must be replaced as an
assembly, The harn s net repairable. I tha horn swital is
taulty, replace the switch according lo he procedures
oullined in Section 2, HANDLEBAR SWITCHES,
REMOVAL AND INSTALLATION.
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Figure 7-B4. Horn assemblies
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NEUTRAL INDICATOR SWITCH

GENERAL (Figure 7-85)

The neutral indicator switch (1) is threaded into the ransmis-
sion portion of the right crankcase hall (2); it is immediately
forward of the main drive gear shaft (3). The sprocket cover
musi be ramoved to test the switch. If switch requires
replacement. secondary drive bell and transmission sprocket
must also be removed, there s not enpugh clearance to allow
the removal of the swilch without first remaving the transmis-
50N SRrocket,

A pin on the shifter drum contacts the neutral indicator switch
plunger, complating the neutral indicalor circuit, The switch is
nol repairable; if I malfunctions, it must be replaced.

Hﬁﬁl;l indicator switch
2. Right crankcase hall

3. Main drive gear shall

4. Transmission sprochet

5. Transmission sprocket nut (LH threads)
6. Lockplate

7. Sockei head screw (2)

Figure 7-B5. Neutral Indicator Swilch

TESTING (Figure 7-85)

1. Remove sprocket cover: see REAR BRAKE LINKAGE
AMND SPROCKET COVER, REMOVAL in Sactioh 2.

2. Disconnect wire lead from neutral indicator switch (1)

3. With ignition switch ON, touch the neutral indicator wire
lead to a suitable ground.

® |l indicator lamp lights, then problem is al indicator
switch, Replace switch.

& |f indicalor lamp does not light. then problem s
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
{F|gure 7-85)
Verity that the ignitiondight switch is turned to OFF,

2. Remove sprocket cover; see REAR BRAKE LINKAGE
AND SPROCKET COVER, REMOVAL in Section 2

3. Place transmission in first gear, Remove two sockel
head screws {7) and lockplate (6)

Acaution

Transmission sprocket nut has left-hand threads. Turn
nut clockwise to loosen and remove fram main drive gear
shall.

4. Remove transmigsion sprockel nut (5) from main drive
gear shatt (3)

5. Decrease secondary drive belt tension according to the
applicable procedures listed in SECONDARY DRIVE
BELT, REMOVAL in Section 6. Remave transmission
sprockat (4) (with secondary drive belt) from main drive
gear shaft (3)

B. Remove wire lead from neutral indicator switch (1).
Remaove switch fram right crankcase hall (2],

7. Apply a light coating of LOGTITE THREADLOCKER 242
(blue) to new neutral indicator swilch (1) threads. Install
switch in crankcase (2), and tighten switch to 3.5 fi-lbs
(47 Nm) torque. Connect wire lead ta switch.

8. Install ransmission sprocket (4) (with secondary drive
bell) onte main drive gear shaft (3) according to

applicable procedures  listed in TRANSMISSION
INSTALLATION AND SHIFTER PAWL ADJUSTMENT in
Section 8.

8. |Install sprockat cover and any other remaoved

components; see REAR BRAKE LINKAGE AND
SPROCKET COVER, INSTALLATION in Section 2.

10. Adjust secondary drive belt tension; see SECONDARY
CRIVE BELT, ADMUSTMENT in Section 6.



DIRECTIONAL (TURN SIGNAL) CANCELLER

OPERATION (Figure 7-86)

General

Bath the directionals [turn signals) and 4-way llashers are
cantrelled by an elecironic module (self-canceller),

The module 15 secured to the rear lender, under the seal.

The canceller contains circuitry 10 generaie pulses for flash
ing" the appropriate directional lamps, thereby eliminating the
previously used directional and hazard flashers. Steps 1 and
2 balow explain canceller operation when a nder signals for a
left turn; step 3 axplaing canceller operation when a right wrn
is signalled,

1 Pressing and releasing the laft turn signal switch causes
a momentary 12 vde to be applied to Pin 8. The module
sends & series of 12 vde pulses (Pin 4) 1o flash the left
directional lamps (front and rear).

The medule monitora the number of vehicle speed
gansor pulses from the speadomaeter at Pin 5. The switch
closues Indicate vehicle distance traveled, When tha
number ol swilch closure pulses equals a quantity preset
in the solf-canceling module, the left lurn eignal is
automatically canceled,

1L V]

4. Pressing and releasing the rght turn signal switch
pausas a momentary 12 vde 1o be applied to Pin 7 and
an output at Pin 3 identical to that just described for a left
turn signal,

Manual or Rider Control

Directionals may be cancelled by pressing the turn signal
swilch a second time. Prassing the left win signal switch
while the right turn sighal lamps are flashing will cancel the
rght turn lamps and activale the lell lurn lamps (and vica
versa)

Hazard Flasher (4-Way)

To aclivate the nazard flashers, simultaneously press and
hald both right and left turn signal switches for 1-1/2 seconds,
To cancel hazard flashers, momentarily press and release
right and lett turn signal switches simultanaausly.

DISTANCETEST

Directionals cancel atter rear wheel travels a cerlain distance
al a specific speed, Turn signal module begina measuring the
distance fraveled immediately upon release ol tha jurn signal
switch butlon.

Directionals will remain flashing for the following diztances
within the speed ranges specifisd:

Speed range #1 0-34 mph 229 10,04 mi,)
0-48 wmih 67 m

Spead range #2 36-44 mph 339 N, (0.08 mi.}
56-71 km/h 103 m

Spead range #2 4580 mph GEO (013 mi)
74-37 km/h 207 m

Spead range #4 61« mph 1051 1. {D.20 mi.)
e+ kmih d20m

8-Place Grswr Deutsch Connector

CREX RN
UF 1]

'! - 1' L ® oo

Sm.ka'l Hnumng

Pin Huusing
Alignment Tabs

Alignment Grooves

SPEENOMETER

« LEFT TURKN * LEFT TIFN
SIGHNAL SWITCH MODULE s | SICANAL LIAHT
« RIGHT TUAN e ™= <RIGMT TUAN
SIGNAL SWITCH BIGNAL LHEHT
PEWER
Pi Wire
o Galor DESCRIPTION/FUNCTION

Mumber

Module ground to molorcycle

I2vdc inpul from accessory
clireul breaker

Pulsed 12vae for Hashing right
turn signal lights

Pulsad 12vde for flashing el
trn =ignal lights

Yelicle speed sensor Input
Mal wsed

12vde from right twrn signal
switch (when pressed)

12vde from lef lurn signal

=4

B0 Qeelle

switch (when prassed)

Figure 7-86. Turn Signal Madule Finoul
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NOTE

Distatice last and time lest can also be performed using the
speedomeler tester (HD-41354) as an inpul device.

To check module operation, procesd as follows:

1. Oparate the motoreycle at 15 mph (24 km/b), which is
the midpoint of speed range #1.

2. Press and release right turn switch button. Closely
moniter vehicle speed and odometer reading Measure
Ihe distance fraveled from the time the button s released
Io the bme the oirectional cancels,

J. Repeat sleps 1 and 2 for laftturn,
NOTE

Sinca the odometer's smallest unit-of-measyre for distance
(2.1 mite) is larger than the distance vou will be measuring for
speed range #1 (0.04 milel, you wilf nead to release the turh
signal awilclt buttan when a number is completaly cenferad
on the odometer's tenths whee! and walch for the point where
the tenths wheel has rolated 4/10 of the way toward the next
number,

4. Hepeal steps 2 and 3 for right and left turns at midpeint
ol speed ranges 2 through 4

&. I the distances observed In Steps 1 through 4 are not
cormact, check the lollowing:

B Tutn signal medule ground and meduls pin
connections

b.  Mehicle speed sensor operatlan, connoctions and
grounds.

¢ Aeplace module with one known to be good and
repeatl DISTANCE TEST.

NOTE

Turn signal medule and turn sighal lamps must have the
safme ground polantial: grounds for both module and lamps
must have good continuity o one anathar,

T-86

ALTERNATE TIME TEST

Another way of checking the self-cancelling lurn signal mod-
ule Is to measure the length of time the direclional operates
dl @ vonstant vehicle speed. From the instant the turn signal
switch button iz réleased, measure the number of seconds
that elapse before the directional cancals,

The approximate elapsed times at four constani speeds
should be as follows:

CONSTANT SPEED Wﬁfﬁéﬁmﬂ;ﬁmﬂﬁm
25 mph (40 km/h) 57

38 mph (81 km/h) 57
52 mph (84 kmi/h) 810

B5 mph (105 km/h) 10:12

RIDER PREFERENCE AND
CONTROL

To exland the distance/ime that directionals flash, simply
press and hold the lure signal switeh button. Since the mod-
lUle does not begin o measure distance traveled and ime
elapsed untl the switch button is released, the flashing
sequeance s prolonged,

To shorten the distance/time that directionals llash, press the
turn signal switch button a second lime whils the directionals
ara still Hashing, This procedure immadiataly cancels the turn
signal,

TROUBLESHOOTING

Sea the following chart for troubleshooting procadures

Acaumon

Do not apply 12 vde to self-cancelling module without pin
1 connecled to ground or module will be damaged.



Turn Signal Troubleshooting - 883 Only

Use this chart for Speedometer trouble codes 9 (speed DIAGNOSTIC NOTES
output shorted high) and 10 (spead autpul shorted low or

open}.

| Flash Will Not Cancel |

The relerence niumbers below comelate with hose on ihe
diagnostic flow chart,

@ Use Speedometar tool HO-41354 to input a signal which
duplicates 3 MPH. Enter 70 into tester and walch for
voltage to drop on W/GN wire. Il 1ester s not available,
elevate rear whesl and spin briskly while looking far volt
age to drop an W/GHN wira

@ Chechk for Voltage on W/GN Wira In Cen-
neclor [30B] While Cannectad. Vollaga
Will be 911 VDG with rear wheel station-
ary, and 3-6 VDC Whan rear Whas| s
Rotated Faster than 3 MPH, |s il7?

[¥s]

| wovoltace |

[ worFLueTuATION |

Replace Turmn
Signal Module

ang

Discannect Cannactor
[30] and ramove
Speadomater Har
nass Connector at
Back of Speadome

ter. Check for Continu-
Ity te Ground on W/IGHN
Wire

Conlinuity Presen!?

Disconnect Connector [30] and remove
Speedometer Harness Connector at
Back of Spaadometer. Chick tor Contl:
nuity Betwean W/GN Spesdomeler Har-
ness Conneclor @ Back of Speedomatear
and W/GN Wire in Turn Slgnal Module
Cannector [30]

Conminuily Presen?

|

4 | NO | Banery Voltage Prasent e
on W/GN wire with Con- epall open
E‘:gu?:dggl'?gf o $:F;E§|;"m nector ‘[?.'m] Still Discon in W/GN Wire
GN Wire Module fegiad ¢ ma
] [¥ER] =
o HG)

Repalr Short 1o See Speadometar
Valtage troubleshooting

G303

Mumigses below Doxes refen 0w Wareily Codl
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Turn Signal Troubleshooting -1200 Models

Chart 1: Turn Signals Will Not Cancel.

Flast Wil
Mol Caneel,
Chack for Valtage on WIGN
Wire in Conpector [30B] While
Conracted, Matar Should
Alernsta Batween 6-12 VOO
{Fram Turn Signal Madule) and
0-1 VDG When Fear Wheal s
Rotated. Doas (17
YES Me Voltage
Replace Turn DMeconnect Connesior
Fignal Modute (30} ang Remowa WAIGH
Spasdomelar Harmnmess

Wir Irom Siud at Back of
Bpeetdomeer, Chsck for
Conlinuity ta Graung on

WIGN Wire, Continuny

Moy Flustuaton,

Chack Continuiy Beltdas
WIGH Speedormeter Har-
nags Wire on Stud an Back
of Spasdomater and WiGH
Wire in Turn Signal Medula
Connector [30], Conlinuity
Prasant?

Prasont?
YES m YES IIEI
Bpaedomio Fspair Cpan
Fapair Short 1o Faplace Turn
Ground on W/IGN Sigrnl Modube, Functional? I W/AN Wire:
Wire fand
S0

MNumbers below boxes ralar to e Warrsnty Code
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203
YES
Replaca | Sea Char 2, |
Spadomaater




Turn Signal Troubleshooting - 1200 Models
Chart 2: Turn SignalsWill Not Flash Right, Will Not Flash Left.

Does Turn Sigral indioa-
o lllumirate on Side

That Wil Mot Flrah?

1
&

Inspect Bulbs an | Ses Chari 4 i

Sicka Thiat Wil Med
Flagh. Bulns Falled?

YEB
Replace Bulos Place Jumpar Wire
a5 MecessEry. Beiwean Plns 2 and 3

Torm lgnitien Switen o

wioE

M, Tha Right Turn Sig
nal Lamps (From and
Aegar) Should Hlumirate.

Dy Theéy?

YES

Flacy Jumpar Wire
Balwaan Ping 2 and 4
Turn lgnition Swileh lo

OM. Thea Lol Turn Signal
Lamyps {Frant and Rear)
Shaukd Humanata

Wik Bullse Farmevisd,
Chack Continuity
Btwean Tarminal m
Bulb Sockeat and Fin 3
Continudy Pragent?

Do Thay?
VES
YES
Rapair Cpen Repnic Dpan

Groued Cireult 11 Wire

Aaplace Turn With Bulbs Remaved,

Signal Moduba, Check Continuity [T1E B2

Betwean Tarminal in

1o Bulb Sockal and Pin 4

Conbinuily Pragent?

VES
Fepmr Opan Aepair Cpen
Giround Clraule I Wlre,
5214

5312

Mumbers betow boxes reter 1o tha Warranly Cooe
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Turn Signal Troubleshooting
Chart 3: Turn Signals Will Not Flash, 4-Way Flashers Inoperable.

Inspaet Bulkes pn
Sicke That Will Ko
Flazsh Bulbs Fadled"

|

Check Resistanss To
Giround on Pin 1. ks

Fiasistance Less (an 1

Ohm?
5] i
YES na
Replass Bulbs Chesck lar 12 VOC Wifh
6 Mecessary Aad Meter Laad at Fin 2
and Place Black Metar g&ﬁ;&;,ﬁ;ﬂ? 13; Hapsair Poar
5213 Laud al FlF'm:, |E\q1 RME Amp Accessory Cir Ground
ragEnt cull Braaker, s 12 T
NOC Prasent al Bath
Tarminals?
NO
YES NE)
Check for 12 VDC a1
Pl 7 Wit ehi Filght -
Turn Swiich Builon FRapair Cpan in W ]
Dpresaed, ks 12 V0O Wira Batween =TT Rt
Praganl’ Acerasory Cleui ‘ - ' Y
Breaker Tarminal arminal, st
| arsd Turn Sl I [
MBOA Fiapl A i
ARG R Can
YES [Fi1] Cirealr Beatwam
Elvenises Igrition
Chack far 12 VDG al 1B V2 VDC Presan at Zwilen ana
Plov & With the Lafr WEN Wira in Connactor L Clrcult
Ture Swileh Buiton [22] With Fight Tuin Swilch Breraka
Dapragsed. 15 12 VDO Buttan Oeprossec? Bk,
Pragan{? L 5214
. Ves
YES
Repalt Open Chacs Continily
Balwaan Cannic- on WV Wira o
Pluca .Jur_npurrWIral 1B 12 VG Preaant al tow [22] and Turn Ground. Continuly
Betwumn Fins 2 and 3 WA Wire v Gannecion Slgnal Madule, Pragant
D this Righa Turn Sig [&14] Wath Left Tuimn Switch

il Larmps (Froal and
Faar) lluminmis?

|

Wilan Degressad?

52m

P Fapair I 12 400
Short to | | Prasent al O
YRR [ vo | , Girgund Wit i Gion
Rapalr Opan Chees Continulty BEe | et (227
Flises Jumpar Belwenn Connec- o WA Wit o
Wira Bedwesan Ghack Cortlnaity tar [24] and Turn Ground, Canfmuity
Fing 2 and 4, Do Betwear Pin 3 Sagaal Module Pragant? VES (NG |
thie Lafl Turn and Lamps. Con- T
Signal Lampe firuity Presard ? I———[ e =
{Froatand Fags) ace furm Flagair Open
isminale? i \_Nfﬂ Slgrial Switch | | Belwesn uclln-
- nietor (22
;ﬂp?f e 12 vDOC S and Circull
ort 1G | | Prasant at QW B I Al
Cﬁupulljrgpar:r EHupasr ?mﬁ Qreund Wira in Con- st
Y AraLn Li=t]l ¢ W Er Lamps b
e [NO and Turn Slgnal L el L) 514
Aeplate Tirn Check Continuity 5218 | Modula Connhec-
Signal Modulg Batwaen Pin 4 tar [3].
and !...ﬂmp.s.. l'!n!1 e
5214 firuity Prasent™
Replacy Turm Reapair Open
SrurmI Swibeh. Baiwean Gon-
M neciar [24] and
YES - BU20 Circallt Breakir
Biack.
Rogai 09 | | ganwaan Lampe
Ground Circuit. and Turl Signal 504
Modiule Conmac
i 1o [30].
5216

Murribars below bodes feter 1o e Warranly Gode
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REMOVAL/INSTALLATION - DIRECTIONAL CANCELLER

- 8

Remove seal. See SEAT, REMOVAL in Section 2.
Verlly thal the ignnion/lignt switch i& Wwrned 1o OFF

On 12005 models:

® Aesmove two bolts to detach electrical bracket from
frame cross member

@ Lift up electrical bracket,

Disconnect connector [308). Simultansously deprass the
twio external latches and use a rocking motion o sepa-
rate pin and socket halves of directional eanceller con-
nector,

Hemove screw secunng module to rear fender, Remove
madule,

Align new self-canceliing wirn signal module and inseit
screw. Tighten screw to 3-5 In-lbs (.3-.6 Nm)

Align tabs an socket housing with grooves on socket plug
of module, Push connector until latchas "click”

On 12005 models:

@ Align holes in electrical bracket with wallnts In
cross member of motorcylcle frame,

® Install iwo bolts In electrical brackat,
® Tightan bolts 1o 6-8 in-lbs (0.7-1.0 Nm) torque,

Test all turn signal functions, See DISTANCE TEST OR
ALTERMATE TIME TEST in this section

10, Install seal, See SEAT INSTALLATION in Section 2,

|

Directional

||

w{G6

Socket plug /

| 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) Now-
ing through the fuse does nol exceed the ampere rating of the
fuse, |f the cirouit curmen| happens to exceed he fuse ampers
raling, the Tuse opens and the current flow in the circuit is
Interrupled

The Main circuit breaker is the automalic-reset type, the
pimetalic breaker contact automatically closes [completing
the circuit) once it has cooled down from the initial overload. If
the overload condifion sfill exists, the breaker comact will
again open to interrupt current llow. This “cycling effect”
(opening and closing) of the breaker contact continues as
leng as the current circuil overlead condition axists,

® Sea

® See ELECTRICAL BRACKET, REPLACE FUSES in this

saction.

ELECTRICAL BRACKET,
CIRCUIT EREAKER In this section

REPLACE MAIN

0% Ty

Main Breaker (30 amp)

CAEARNER L |

Figure 7-88. Main Circuit Breaker

AWARNING

To prevent accidental start-up of vehicle and possible
persanal Injury, disconnect batlery cables (negative
cable Hrst) before performing any electrical work.

¥LH models have 4 fuses and one circuil breaker, all ot which
are installed on the electrical brackel (under side cover). Tha
tuses are all rated al 15 ampearas, The main circull breaker s
rated at 30 amperes,

f-102
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ELECTRONIC SPEEDOMETER - HOW IT WORKS

The electronic speedometer cansisls of a speed sensor, func-
lon switch and the speedomater, The speed sensor is
mounied on the right side of transmission case below Ihe
starier, The sensor citcuitry is that of a Hall-Eftect sensor that
is triggered by the gear ieeth of Sth gear on the transmission
mainshat, The output from the sensor is a series of pulses
that are interpreted by speedometer circultry 1o contral the
nasition of the speedometer needle and the liquid crystal dis-
play (LCD) odometer display. The cdometer mileage i1s per-
manently stored and will not ba lost when electrical power is
turned off or disconnected. The function switch allows swilch-
ing or “toggling” between the odometer and trip odometar dis-
plays. To zera the trip adometer, have the odemeter display
visibla, press and keap the Tunction switch depressed, The
irlp odometer mileage will be displayed for 2-3 seconds and
thern Ihe mileage will return to zero miles.

The ocdometer can display seven numbers o indicate a max-
murm af 359999.9 miles. The trip odometer can display five
numbers for a maximum of 9999.9 miles.

Cirguitry in the speedometer also conditions the sansar InpL
to provide an input to the turn signal cancelier.

noay

_r"'-'-'-'-r

Function switch

12 vde input

/

!

= ol - ¥ - - "
{r— 1 o
5th gear - Speed : >'/\ ™
mainshaft [ sansor —(w)— 2 ~No
I
(BK) 3 ap[alafn]
e % \HK) | _L‘n]__l‘] J y

Sensor leads:
R-red: +12 VDC

Connector [65A&B] Speedometer

White/green wire to ——

Wewhite: Output signal (square wave)
BK-black: Ground

turn signal canceller

Figure 7-90, Electronic Speedometer
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ELECTRONIC SPEEDOMETER AND TACHOMETER

Speedometer Removal - 1200 models

B

M

Remove seat and fuel tank, Detach speedometer sensor
plug from frame T-stud. Unplug connector [65]. Cut cable
straps holding sensor harness. Free harpess from batlery
area and allow to hang free from front of motorcycle,

Detach headlight assembly from top of fork bracket 1o allow
removal of spaedomeater sensor harness, On 1200 Custom
remove fork bracket cover and nser covar,

Remova odometer resal bool from back of housing.

Remove socke! head screws holding back of speedometar
housing.

See Figure 7-92. Remove nuts from terminal studs 1, 2,
and 4. Remove wires lrom studs. On vehicles where
speedometer wires may have been wired directly into the
speedometer, cut the wire approximately 17 from tha
speadometer. Strip 316" off of end of wire and crimp the
ring terminal from the new speedometar kil onto the wire
using the Packard erimper 115 (HD-38125-8) using the 20-
18 cimping die for the core crimp.

&

Loosen back gasket and push instrument through framt of
housing toward rear of motorcycle. Remove gasket from
jrstrument.

Speedometer Installation - 1200 models

1

2

Install gasket removed in Step 6, above,

Slide spegdometer into instrument housing and press lrmily
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 swilch in sguared boss on back of
speedomaer housing.

Align back cover. Install back cover screws and fighten
Raplace runber boot on cdomaetar raset switch,

Route speedometer sensor cable along main winng
harness. Route connecior behind banery up through framea
Reconnect sensor,

10 =
\.' i
¢ 'y L

wiHIRAN Ts

1. Serew

ﬁll 2. Cover
3, Cushlon (rear)
4. Bracket (1200)
5. Bracket (883)
6. Brackat (1200C)
f. Cushion (tront)
8 RAesel swilch
9. Bool
10 Screw
11, Sensor
12, Q-ring

13, Speadometar
14, Tachometer (1200}

15. Connector (883)

nal shawn

Figure 7-81. Speedometer and Tachometer
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10

o
e
13,

14

Fosition toward frame (away from spark plug cable),
Replace cable straps.

Install headlamp bracket 1o top fork bracket.

Jn 1200 Customn install riser and fork bracket cover,
[restall fisel Lank.

Install seat,

Check headlamp alignmem

Check speedometer lor proper operation,

Speedometer Removal - 883 models

na

Remave cdomater resel boot from back of housing,

Remove socket head screws holding back of speedometar
Fiauising.

Depress tab and remova conneclor,

Loosen back gasket and push Instrument through front of
housing toward rear of motoreycle. Remove gasket from
(nEtrument,

Speedometer Installation - 883 models

1

5

Install gasket remavead in Step 4, above,

Slide speedometer into instrumeant housing and press firmly
Ll fully seated.

Inser connector

Route wiras throlgh slol in back of instrument. housing
Install gaskat on back of housing.

Position  reset switch in squared boss on back of
speadometer housing.

Align back cover. Install back cover screws and tighten
Replace rubber boot on odometer reset switeh

Tachometer Replacement

Removal

1. Remove socket head screws holeing back ol achometer
housing

2. See Figure 7-92. Remove 9/32" nuts from terminal sluds 5.
6, and 7. Remove wires from siuds.

3. Loosen back gasket and push instrument through from of

housing toward rear ol molorcycle. Remove gaske! fram
Instrument,

Installation

5.

Install gasket remavied in Step 3, above,

Skde Tachometer into instrument housing and press firmily until
fully =eated.

See Figure 7-92. Install wires back on terminals 5, 6, and 7,

Roule wires through shot in back of nstrument housang. nsiEl
gasket on back of housing.

Align Back cover. Install back cover screws and fighten.

Speedometer Sensor Replacement

Removal

1.
2

Remove seal, See SEAT, REMOVAL in Section 2.

Digconnect batlery cables, negative cable first. Ses
BATTERY, DISCONNECTION AND REMOVAL. Remave
batlery tram tray

Sea Figura 7-83. Push the 3«place connector [65] located
on the frame underneath the seal torward to dslodge
connector from t-8lud and disconnect the connectorn, Cut
the cable straps thal relain sensor wires o main harness
bundia.

Remove Bensor mounting screw using allen sockeal tool
(Snap-On PIN TMAXSE) and il sensor from crankoase.

ALFD

Figure 7-92. Speedometer and Tachometer

Speedo meter
sensor
ov_f connector

Figure 7-93. Speedomeler sensor connector (12005
shown
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Remove assembly from lell side by liting the transmission
vent hose up far enough 1o dlow the sensor (o pass and

then remove it
Installation
1. Roule the speedometer sensor underneath  the

transmission vent hose from left and Install sensor into
crankease from nght side of vehicle. Install sensor mounting
soraw and targue to BO-100 in/ibs (911 Nm),

2. Roule the sensor cable back into position along main winng
harness bundle and retain with cahle siraps,

3. Check speedomeler for praper oparation,

Reset switch Replacement

Removal

1. Remove ocdormeter reset boot from back of housing.

2 HFemove sockel head screws holding back of speedometer
hatising,

3. Cunwires rom switch

Installation

t Follow instructions lor instaling SEALED WIRE SPLICES.

2, Posilion resel swich in squaretd boss on back of
spaedomatar hausing,

3 Align back cover Install back cover screws and tighten,
Replace ubber boot on edometer fesel swilch,

883 Speedometer (Late Model)

Late model 1988 ALH BE3 Modals have a spesdometer with
salf-dingnostic capabililes.

Alale-model” Speedometar can be identilied by the tollowing
maans;

®  Ambar backlight,

& Al power-up the Speedometer will “over drive” at zero
momantarily and the needle will "quivar or "vibraia"
visibly,

® Hemoving cover will show 12 pin connector,

® Press and hold in odomeler resat at “key ON" will enable
diagnosiic mode.

General

The reset awitch is used to changa the odometer display
between mileage and Irip values and to reset the Wip odome-
ler. It is alse used 1o identity the speedomeler callbration and
1o enter Ihe diagnostic mode, clear diagnostlc codes and exit
diagnostic mode.

Diagnostic Mode
The diagnoslic mode is snterad by turhing the ignitian lrem
OFF 1o OM while halding the reset switch in. Tha narmal

7106

powar-up seguence will occur before entering the diagnostic
mode, Diagnostic todes set during this pawer-up sequence
will be stored as wall,

IMPORTANT NOTE

Be sure no Diaghostic codes are Indicated before raset js
held in for mera than 5 seconds or diagnostic infarmation will
be Jast.

Whan in the diagnostic mode the odometer will display the
first diagnostic code. When the trip swilch is pressed again
the next code will be shawn, If the Irip swilch is pressed faor
mare than 5 seconds at any time whila in the diagnostic
mode, all of the diagnostic codes will be erased whether
they have been displayed or not,

There are 7 difterent diagnostic codes avallable They are as
lollows:

d01 - Speed sansor power oulpul shomed low

d02 - Speed sansor power outpul shartad high or open

d03 - No! used

d04 - Mot usad

d05 - Spaad sensor relurn shortad high

d06 - Speed sensor return shorted law

d07 - Mot used

d08 - Speedometer power ovarvallage

d08 - Spead output shorted high

d10 - Speed outpul shorted low or open

CAL XX - Speedometar application callbratlon number:
14 = Domestic
16= HDI

When |nn the diagnostic mode, all codes are displayed in
sequence from d01 1o d10.

As a code appears in the display {far instance do2), it wil
read "d02SEL" if set or "d02CLr" f clear,

Thea diagnastic mode 15 exited either by Wrming ignition from
OM 10 OFF to ON again withoul depressing the reset switah
ar if a speed signal greater than 5§ MPH is delected.

Diagnostics cannot be performed il systerm voltage is less
than 9 VDC or greater than 16 VDC. The anly exception |s
do8 which |s set when system voltage is greater than 16YDC

After all the diagnostic codes are displayed, the speedameler
calibration number is displayed (CAL 14 fof example).



SPEEDOMETER/TACHOMETER PERFORMANCE CHECK

GENERAL

The performance (proper operation and sweeping aclion) of
the speedometer and tachometer (if eguipped) can be
evaluated with the speedometer tester, HD-41354, This tester
generales a signal that simulates the signal from the
speedometer sensor for checking speedometer operation,
The tester can also be connected fo the cam position sensor
connector to introduce a signal to the ignition module that
simulates the signal from the cam position sensor. This
configuration |5 used to test tachometer performance.

Also, the signal generated by the speedometer tester can be
used to simulate running engine conditions for ignition
system troubleshooting. See |GNITION SYSTEM for more
infarmation on performing tests.

NOTE

Uise the following procedures in conjunclion with the manual
supplied with the speedomeler teslar.

SPEEDOMETERTESTS

NOTE

The speadometer lester, HD-41354, cannol be used to verify
the calibration of a speedometer and it will not verlfy the
speedometers function to support legal proceedings. It's pur-
jposa is ta varlfy speedometer lunclion when performing ser-
vice diagnosis or repair, and to assist in determining if
speedomelar replacemant |s necessary.

Operation Test

1. See Figure 7-94. Disconnect speedometer sensor con-
nactor [65], Install speedometer tester connector into
speadomeler sensor connector [658] as shown.

Figure 7-84. Test Connection

2, See Figure 7-71. Place speedomelear lesler 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 cancal, and enter the new Iré-
quency, and press "ENTER" to begin. The speedometer
should be accurate within -0 mph to «4 mph (-0 kph to

+6.5 kph).
Model Teater Frequeney (in Hz) Gurre;pu-nslnn o [
(unite) 20 mph A0 mph B0 mph 80 mph
(30 kph) | {80 kph) | (100 kph) | (130 kph)
_15{![!0!5'1&'55_ : 408 ‘”-31_4__“_ I:;H'A 1 ;313 -
1200 HOI a81 Te0 1268 1629 )
BBIDOMAGE | 438 | @874 | 1308 | 1739
. 883 HDI -1-(]_'!]'__. _81'5 _13£5 1750
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Sweep Test

The tester's sweep funclion moves the speedometer naedie
through the Tull range of needle mavamean to allow testing for
smoothness ol oparation. hasitancy, or neadle sticking.

1. Wil testar cannected as 0 oparation test, place speed-
omeler \ester power switch in the "ON" pasition, and the
slgmal switeh in the *OUT" position

2. Turn the ignition switch “ON°, Press 0, then prass
‘ENTER" on the tester keypad, The tester will scan for
two seconds, then the {ester will put aut 1 Hz,

4, Use the 2, & and 8 keys to select one of three ranges,
LO (1-20 Hz), CEN (21-938 Hz), or HI {1000-20,000 Hz),

4. Afer selecting a range, use lhe corresponding arrow
keys to accelerate through the range. For example keys
1 and 3 move through the LO range As you move
thraugh ha speed range check for smooth needls
movament.

TACHOMETER TEST

Operation Test

1. Connect the speadomaeter toster to the cam position sen-
sor Deutsch socket housing [14B] The tester frequency
you anter will now travel to the lgntion module and the
module will open and close circuits to tire the spark
plugs, This allows you 10 simulale engine running and
pgenarate tachometer raadings,

2 Because teslar lmequency is in Hartz, and you will be
interested In measuring rpm on the tachomaeter being
lested, convert the tachometer reading you want to Hz,
then enler the frequency ust as you did In the speedam-
aler oparanon tes) above,

For exampla:

2000 rpm {lachometer reading) + 60
= 33.3 (enter 33 into testar)

In this example, entenng 33 Hz nto the lestar should
resull in an rpm reading of 2000 on the tachometer, Tesl
the tachometer at several ditfarent rpm readings 1o verily
proper oparation

-ﬁhnmeter Accuracy Tolerances at 68 -77'F (20 iﬁa
Indication 2000 4000 G000 7a00
[rpm)

Tolerance +100 4120 +210 t320
{rpm}
Sweep Test

Just as in the speedometer sweep test above, wvariable
frequency signals can ba penerated by the speedometer
tesier to help verity proper lachometer sweep oparation, With
the speedometer tester Installed al the cam position sensor
connector [14B], perform the tachometar sweep test following
the =peedometer sweep test steps described above.
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SPEEDOMETER SENSOR TEST

I the speedometer s inoperative. but backlignung and
ocdometer work, Ihe speedomater sensor may nol be working.

To est the speedomatar sensof as described oalow, as well
as |he cam posmon sensor test using the lachameter tester
(desoribed in IGNITION SYSTEM), a test harness s
required. Fabricate the lest harness by splicing together wo
Peltsch 3-place socket housings (72113-94BK} and one
Deulsch 3-place pin housing (72103-94BK). Use s inch
lengths of 18 gage wire. Install the lest hamess at the cam
position sensor connecler [14],

W5 2uEx

Dab:tat:h socket housing

Deutseh socket housing

Figure 7-86, Test Harness

To diagnose Ihe speedomater sensor, first lest for valtage 1o
sensor by checking for 812 VDC an Rad wire in connector
[E5B]. Then check for contindlty to graund on Black wire n
connectar |B5B) The fallowing test will anly work i vallage
and proper ground are prasent at spesdomealer sansor.

Install the test harness between (he speadometar sensof
connectors (854 & B] Turn tester pawer 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 motorcyclas rear wheel
The numbers on the speedomeler tester readoul should
change with changes In wheel spead. If the readout doesn
change, the speedometer sensor s suspect. Install a known,
good speedomaler sensor and lesl agam far proper
operation.



Speedometer Troubleshooting
Chart 1: Odometer, Trip Odometer and Reset Switch

Probilem #1: Qdomeatar
Imoparanle, Trip Odomea-

tar Incparakss

Turn lgrtkon S

Coes Qdometar
Diaplay Congsist af
Carract Numbers?

YES

Fress Trip Fasal Swich,
Peas LD Misplay on Spasd:
et Togohs Bewean Trip

and Oddormeler Modes 7

Replata

Spasdomalar.
g

E@

Versly Trip Display
Consists ol Corres
Mumbsrs. Arg Coaet
Numbars Displagod?

YES

Turn Fessl Switch Boaot
Cipckwiee to Tighen, Teggle
Swilch Again and Varlly
Operafion Does LED Display
Toggle Batwaen Trip and
Odomiar Modaes?

CE

Procsad 1o Diagrosis
of Ginart 2

Fgalaea
Spescometar

H020

YES

Linit K. RAeturn
{is Cusbarmiar,

Remowe Bom Over
Tnp Fiaasl Switeh
Taggale Trip Fese

Switeh Withoul
Boot, Does LG Dig
ey Togple
Blatwaen Trg and
Ddomatar Modes?

Kumbiare balow boxas falar o The Wartanly Code

YES

Feplace Boat,

Banz

Cut Leads 1 Inch From
Fesef Switch Place
Jump Wire Acroas Leads
0 Spaedomelar Doas
LED Dizplay Togpse
Balwesn Trg and Odome.
far Madas?

|\"ES|

Replace Hest
Swikeh

Replace

Spastometar

oy

Ll
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Speedometer Troubleshooting

Charl 2: Inoperative, Inaccurate or Eratic Speedometer.

Froblem & Inoperalve’
Raad High/Reat Low
MNerdle Sficking/Neade
Intermittent ar Erat:,

HAGNOSTIC NOTES

diagnastic flow chart.

Ture lgnition On,

Is Spaeclome (& @
Bagkiighling On®
VES
Hook Up Spesdometes Chieck Spoedameles @

Tester |HO-4 1364), Yier- and Ddometsr Bulbs,

@0

ity Thal Teeter Baligry is Bulbs Falléd?
(e
I
Frarform Spasd Swesp YES
Funclian and Spacified
Spaed [nputs vl Testes Replace Bilbs I Spasdomaler Backilghling
and Dhearve Ouipat a5 NECHRESHTY, = Mol On, Cheds for 812
Spaed anc Coometer WolE on 1he OO Wire and
Trip Matar Change on s014 Conlaity [ Ground on e

Speacoimele,

Doas Speamiome|er
Appaar to Funeiian Mot
mally ang Folow
Swaeping Fraglanty

BE Wire gt Termenals on Back
ot Sperdomaler, Rapalr as
Macassary

o

Remove seal. See Seal, Aamoval, In Saction 2
Test results may be inaccurate If lester battery is low.

The reference numbers below correlale with those on the

Sensor can also be tested wilh Speedomeler Teste
{HD-41354) and Test Harness, See Speedometer Sei-

s0r Test,.

Femove sensor and chech for accumulation of debris an
sansor; il debris is not presant, replace sensor. I debns
is present, clean sensar and repeat test. Replace If nec:

assary,

Sumbera belnw boxes 0l 16 1a Warranly Coda

YES

ot
7es [vc]
Progeam Steady Inpat Cheek 3-Pln Velaci
Fraqumncy on Tastar and Spend Conmradlor and
Obasrva Chitput Spead Wires Jor Damugw. Con
o Speadarnetar Whike niEetos or Wire Damags
hesang Shaking Vanlch Foured?
Farnass Conaections, @
Outpun Ervatie?
VES [ NO |
Rl ay Replaca
| YES I r_ﬁlﬂ Nanussary Spaadamela)
naoa GG
B Cannaciion Check fal 612
Frqand, Flapair VRO o B Wire
Coanmacior ar I Canractar
Harruss, [G58), |8 Voltage
Prasant?
BowH
l
YES
Chack her Conlinu Checs for Ogen
Iy 10 Ground on BK Wiras of Faplace
Wire In Connaclar Spaadarritar ||
|BSE] Continuily Wi arg i
Presant? Good Condibar,
L LE]
VES
sl Chuck har Oper
Wires or Heplaca
Speadormetar il
Wires arg in
Gaod Condition
G2

7110

Chaek tor Valiago on W Wire

I Canractor [BSE] Whils
Carnpeted, Miter Shaik

Fand 612 VDG Whinn Gir

Toeh Alsent and 01 VOG
Whan the Gear Toath s
Pramard, Doaw (17

YES

stk Spusadameer

Pawir (W Wira) and 8-12 VDEC Is B-r2voc
Graund Terminal | B Mot Prasun|, Progunt, bul Mo
Wire) Voltage at Back 1 Fluetiiaton fo
& Snaammefser. ‘Lasl P | N
e Whils Shaking
Hainess Fluctuales? | | SPeedometsr L
Heplaca
woa? Spisd Sansor,
anin
YES
Rapair as Chick lof Spars Plug
MecagEary, Wira Tesminals Proparty

a0

Sualad onto Spark Plugs
and Secondary Coll Tar-
mirals/Standols Aleo
Gl for Wear Paints an
the Spark Prug Wires
whare Insulaton May Be
Damaged, Damaged?

Repsj az Feplace
hlecasgary Spepdamaler

AR Ll
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DEUTSCH ELECTRICAL CONNECTORS

The ¥LH models ulilize Deulsch DT Serles Elecirical Con-
nectors, Tha Dautsch Connector features a superior seal o
pratect electncal contacts from dirt and maoisture in harsh
enviranments. The connector also provides better pin retan-
llon lhan previous cannactors.

A 12-pin connector is illustrated In Figure 7-28 ta show the
various parts ol the Deutsch connector. The following instruc-
lions may oe followed for all 2-pin through 12-pin Deutsch
connectars,

Sochket housing: alignment tabs and/ar extarnal latch, second-
ary locking wedge, internal seal, wire seal, seal pin.

NOTE

Seal pins or plugs are inslalled in the wire seals of unusad pin
and socke! localions. If removed, seal pins must be replaced
fo maintain the integrity of the environmental seal,

Pin housing: alignmant grooves andior external lalch covar,
attachmant clip, secondary locking wedge, wire seal, seal pin,

REMOVING/DISASSEMBLING

Altachmenl clips are attached g the pin housings of mos|
oonnectors, The clips are then attached 1o T-studs on the
molorcycle framea, T-studs give positive location to electrical
connactors and wire harness. Consistant location reduces
electrical problems and improves serviceability,

1, Push the connector toward the rear 1o disengage small
and of slot on attachiment glip fromT-stud. Lift commector
off T-stud.

2. Depress the external latchies) on the sockel housing
side and use a rocking motlon to separate the pin and
socket halves. Two-, thrae-, lour- and six-pin Dautsch
connectars have one external latch, while eight- and

Iwelve-pin connastors have two, both al which must ba
pressed simultaneously o separale the connactor
halves.

NOTE

With one exception (see number 10 in Figure 7-59), the
sockel housing can always be found on the accessory side
while the pin side of the connector Is plumbed o the wiring
harness.

REMOVING/INSTALLING SOCKETS

1. See Figure 7-99, Remove the secandary locking wedge
Insert the blade of a amall screwdnver betwesn (ha
socket housing and locking wadge Inling with the groove
(inline with the pin holes it the groove is absent). Turn the
scrawdriver 80 degrees to pop the wedge up.

2 Gently depress terminal latches inside sockat housing
and back out sockets through holes in rear wire seal,

NOTE

Arn Electrical Terminal Crimp Tool {Part No, HD-39965) s
used to install Deutsch pin and socket lerminals on wires, If
new lerminals mus! be Instaffed, follow the instructions
includad with the erimping fool or see Crimping Instructions In
this section.

3. Filrear wire seal intae back cf socket housing, i1 ramovec
Grasp socket approximately 1 inch (25.4 mm) behind the
comact barrel. Gently push sockets through holes in wire
seal into their respective chambers (sea Figura 7-77 for
wira color locations). Feed socket into chamber uniil it
“clicks" in place. Verify thal sockel will not back out of
chamber; a slight g on the wire will confirm thal 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
sockel 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.

NOTE

While rectangular wedges do nol require a special
orientation. the conical secandary locking wedge of the 3-pin
connector must be installed with the arrow pointing toward the
external latch, Ses Figure 7-89.

NOTE

It the secondary locking wedge dpoes hot slide info the
installed position easily, verily that all termipals are fully
instalfed in the socke! housing. The lock indicates when
terminals are nat properly installed by not entering its fully
installed position.

Figure 7-98. Remove Secondary Locking Wedge

Socket Side Pin Side
1. Sockel Terminal 9, Locking wedge
2. Seal Pin 10. Alignment grooves
3. Wire Seal 11. Latch cover
4. Socket housing 12. Pin housing
5. External lalch 13. Wire Seal
6. Alignment tabs 14. Pin Terminal
7. Internal seal
8. Locking wedge

Figure 7-97. 12-pin Deutsch Connector (Exploded View)
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PFin
Housing

Arrow Points to
External Latch

Sockel
Housing

Figure 7-89. 3-pin Locking Wedge Orientation

REMOVING/INSTALLING PINS

1. Remove lhe secondary locking wedge. Use the hooked
and of a sift plece of mechanics wire ar a negdle nose
pliers, whichever |s most sultable,

2. Gently depress lermmal |alches instoe pin housing and
back out pins thraugh holes in wire seal

NOTE

An Electrical Termingl Crimp Too! {(Part Mo, HD-39965) (s
used lo install Deutseh pin and socket tarminals on wiras. |f
new ferrminals must be installed, see Crimping Instructions in
ihis section.

3, Fit wire seal into back of pin hausing, Grasp crimped pin
approximalely 1 inch (254 mm) behind the contact
barrel. Gently push pins through holes in wire seal into
their respective numbeared locations, Feed pin into
chamber until i “clicks™ in place. Verily that pin will not
back oul of chamber; a slight ug on the wire will canfirm
that it is propearly locked in place,

4. Inserl tapered end ol secondary locking wedge Into pin
housing and press down untll it snaps in place. The
wedge fits in the cenler groove within the pin housing
and holds the terminal latches tightly closed,

NOTE

While rectangular wedges do not require & special
artentation, tha conical secondary locking wedge of the 3-pin
connector must be installed wilh the arrow pointing loward the
external latch, See Figure 7-99,

NOTE

W ihe secondary locking wedge does not slide into the
Installed pasitian sasily venly that all terminals are fully
installed in the pin housing, The lock indicates when terminals
are not properfy inslalled by not entering its fully instalied
positian

ASSEMBLING/INSTALLING

1, Insert socke! housing Inta pin housing untl it snaps in
place. Twao-, three-, four- and six-pin Deutsch connetiong
have one external lalch on the sockel bhall of the
connactor. To fit the Nalves of the caonnector together, the
laich on the sockel side must be aligned with the atoh
caver on the pin side,

For those connectors with two external latches (8-pin
and 12-pin}, a differenl system is used o prevent
impraper assembly, Align the 1abs on the socket hausing
with the groavas an the pin housing, Push the connaclor
halves together until the laiches ‘click” |1 |alches da not
click {latch), press on one side ol the connector until tha
latch engages, (hen prass on the opposite side to
angaga the othar latch

NOTE

Deutsch connectors are colored codad for focation purposes,
Thase connectors associaled with lefl side accessarias, such
as the front and rear left furn signals, are gray. Al other
connectors, Including those associgled with nght side
accessaries, are black,

If it showid become necessary to replace a plug or receptacie,
please note that the 8-pin and 12-pin gray and black
connactars are no! iMterchangeable. Since location of tha
alignmean! tabs differ baiween the black and gray conneciors,
Phigs or recaptacias must be raplaced by those of the same
colar, If replacing both the sodket and pin halves, then tha
black may be subshiluted for the gray, and vice versa, The
sockel and pin halves of all other conneclors are
imerchangeabie, that s, the black may be mated with the
gray. since (he allgnment tabs are absent and the orlentation
of the axternal lateh (s the same

2. Fit the attachment olip to the pin howsing, 1| removed
Place large end of slol an attachment clip aver T-stud an
frame; push assembly forward fo engage small end of
slot.

CRIMPING INSTRUCTIONS
(Figure 7-100)

|.  Sgueeze Lhe handles lu cycle the crimp tool to the fully
open position,

2. Ralse locking bar by pushing up on bottam flange. Wilth
the crimp tails facing upward and the rounded side ol 1he
contact barrel resting on the concave split levisl ares of
the crimp tool, insert contact (socketping through middlie
hole of locking bar.

3. Release locking bar to lock position of contact, || the
crimp talls are slightly out of vertical alignment, the crlmp
toal aulamatically rotates the contact so thal lhe talls
tace straight upward. When correctly positioned, the
locking bar fits snugly in the space between the contact
pand and the core crimp tails

4. Strip lead removing 5/32 Inch (3.6 mm) of instlalian,
Inser! wires betwean crimp tails until ends make contact
with locking bar, Verity that wire s posihoned so that
short pair of efimp 1ails squeeze bare wire strands, while

long pair lolds aver insulabon material,
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i, Sgueeze handle of crimp tool untll tightly closed, Tool
auvtomatically opens when tha crimping seguance (s
completa, Rase up locking bar and remave contact,

6. Inspecl the guality ol the core and insulalion crimps.
Distortion should be minimal,

™. Locking
bar

1. Inserl contact through middie hole of lock- 2. Insert stripped lead until It contacis
ing bar. locking bar.

3. Close and squeeze crimp lool. 4. Raise locking bar and remove conlacl.

Insulation crimp

S. \

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-Fin Connactor

Sockel Side Pin Side
Socket Terminal 7. Locking wedge
Wire Seal 8. Latch cover
Sockel housing 9. Pin housing
External latch 10. Wire Seal
Internal seal 11. PinTerminal

Locking wedge

Figure 7-101. 2-Pin, 3-Pin and 4-Pin Deulsch Connectaors

115




AMP MULTILOCK ELECTRICAL CONNECTORS

REMOVING SOCKET/PIN
TERMINALS

1. HRemeve conneclor Trom the retaining device, either
attachmen! or rosebud clip,

2. Depress ihe button on tha socket terminal side of the
eonnecter (plugl and pull apart the pin and socket
halves.

d. Bend back the laich slighlly and free one side of
secondary lock, then repeal the step to release the other
side, Holale the secondary lock outward on hinge to
access lerminals in chambers of connectar housing,

4. Looking In tha terminal side of the connecler (opposite
the secondary lock), lake nole of the cavity next to each
tarminal

8 See Figure 7-103. Wilh the flat side against the terminal,
insert the pick tool (Snap-On TTEO0-3) into the cavity
until it stops. Pivol the end of the pick away from the
lerminal and gently tug on wire to pull terminal from
chambar Do not tug on the wire until the tang is released
or the tarminal will be difficult to remove. A “click” iz
heard if the lang Is enpaged bul then inadvartently
raleased. Repeat the step without releasing the tang,

NOTE

An Electrical Terminal Crimp Tool (Part No. HD-41609) s
used o mstall Amp Multiiock pin and socke! terminals on
wires. If new lerminals must be installed. see Crimping
Instructions on the next page.

INSTALLING SOCKET/PIN
TERMINALS

NOTE

For wire location purpases, numbers are stamped info he
secondary locks af both the socket and pin housings, See
Flgure 7-104.

1. From the secondary lack side of the conneclor, insert the
terminal into ts respective numbered chamber until it
enaps In plage, For proper (it the slot in the terminal
must face the tang in the chamber,

NOTE

The lang in the chamber engages the slot to lock the terminal
In position. On the pin side of the conneatar, tangs are posi-
tioned at the boltorm of ach chamber, so the siot in the pin
terminal fon the side opposite the crimp tails) must face
downward. On the socket side, tangs are at the top of

Pin housing —

f__,as-n:undnry lock open

Secondary lock open

Button Secondary lock open

Figure 7-102. 10-Place Amp Multilock Connector
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Sockel terminal

Fin terminal

y Secondary lock open

Pick 1ool

Pin housing

Pick tool
. l"fl

1. Open secondary lock.
2, Insert pick Into cavity on Inboard side

ol connector.
3. Pivot end of pick 1o release tang.
4.  Gently tug on wire to remove terminal

trom housing.

Figure 7-103. Amp Multilock Connector
pach chamber, so the sockel lerminal slgt (on the same side CRIMPING INSTRUCTIONS

as the crimp taifs) mus! face upward, Up and down can be
determingd by the position of the release button (used lo
separata e pin and socke! halves), the button always being
Ie top of the connactar,

2. Genlly g on wire end to verily that the terminal s
lockad i place and will not back out of chamber,

3, Rotate the hinged secandary lock imward until tabs fully
engage latches on both sides of connector,

4. Insert the socket housing (plug) ino the pin housing
{raceptacle) until it snaps | place,

5. Install connector on relaining device, either attachment
ar rosebud clip.

1.

Squeeze the handles to cycle tha crimp lool (Part No
HD-41602) ta the fully apan position,

Aaise locking bar by pushing up on batlom flanga. With
the chmp tails facing upward, insert contact (socket/pln)
through locking bar, so that the closed side ol lhe contact
rests on the front nest (concave split level area af the
ohmp Yool). Sea Figure 71085,

717



Secondary Locks Open

CITEPETITiTEY
‘iFT:mHF

Numbers Stamped on Secondary Locks for Wire Color Locations (Socket Housings Shown)

Y

Pin terminal

10-place

3-plise connector

connector |

G-place
connactor

_ Secondary lock

Pin housing

e
Latch —

Button

Koy Socket terminal

Secondary lock \

v Secondary lock

Sockel housing

Pin housing

Pin terminal

Latch —

Secondary lock %%

Figure 7-104. 3-Place and 6-Place Amp Multilock Connectors
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Release |locking bar 1o lock position of contact, Whan
correclly posilionad, the locking bar fits snugly in the
spaca at the front of the core crimp tails,

Sirip lead removing 532 inch (4 mm) of insulation. Insert
wires betwean crimp tails until ends make comtact with
locking bar, Verity that wire is positioned so that short
palr of crimp tails sgueeze bare wire strands, while long
palr folds over insulation matenial.

Squeeze handle of crimp 1ol untl tightly closed, Tool
automalically opens whan the crimping seguence (&
complete. Raise up locking bar and remove conlacl.

Inspect the quality of the core and insulation crimps
Distartion should be minimal,

Insulating erimp tall

Core crimp tail

Locking bar grove

PIN TERMINAL Tang slot

Core crimp tail

Insulation crimp 1ail
Locking bar grmva

Tang nlol

SOCKET TERMINAL

1. HRaise locking bar and seat contact
on Iront nest of erimp tool.
Aelease locking bar.

4. Close and squeeze crimp lool,

2, Insert stripped lead until it con-
tacts locking bar.

4. Raise locking bar and remave contact.

Figure 7-105. Amp Multilock Crimping Procedure
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PACKARD ELECTRICAL CONNECTORS

GENERAL

From a servicing standpaint, there are \wo basic ypes ol
Fackard electrical connectors, lhose with pull-to-seat
terminals and those with push-lo-seal lerminals.

Look Ima the mating end of the connecter. IF il appears that
the terminal can be extracted from this side, then it s
probably the puli-to-seal type.

At least one Packard pull-io-seat lerminal can he sasily
recognized by the presence of a locking ear, The ear
engages a slot in the connector housing and prevents the
terminal lram baing removed from the wire end side of the
cannector, The ear also acts as a strain rellef in the event
that the wires are pulled and further inhibits movement ot the
lermingl inside the chamber. PULL-TO-SEAT TEAMIMALS

Linlike most connectors, where the terminals are pulled out
the wire gnd of the conngctor, 1o ramove tha terminals from
the pull-lo-seal conneciors. the terminal is pushed oul he
maling end of the connector, Once a new terminal is erimped
omta tha and of the wire, the wire is pulled o draw the
tarminal back inside the chamber of 1ha connector housing.

The Packard pull-to-seal terminal connectors found on XL
model vehicles are listed below.

«  Bank Angle Sansar [134]
= 12008 Coll [83]
*  MAP Sensor |B0]

Packard pull-to-seal elecincal connectars have an extarnal
latch 1o lock the pin and socket halves togethear.

Removing Pull-to-seat Terminals
External Latch Type

To memove a pull-lo-seal terrminal from connectors wilh
external latches, procend as lollows:

i Remove the connector from the rataining deviee, i
prasent,

2 Bend back the external latchles) sliginly and separate
the pin and sockat halves of the connactar

3 T tree a pullto-seat terminal fram lhe connector
housing, first look inta the mating end of the cannectar
to find the locking tang, See A in Figure 110, The tangs
are dlways positionad in the middle of the chamber and
are on the same side as the external latch. On those
connectors with locking ears, the lang iz an the sida
opposile the ear.

4, Al a slight angla, gently insert the point al a one inch
sataty pin down the middle of the chamber (about 1/8
inch) and pivat the end of the pin toward the terminal
body. When a click is haard, remove the pin and repeal
the procedure. Ses B In Figure 110. The click is tha
sound of the tang returning to the locked position as it
slips from the paint of the pin. Pick at the tang in this
manner untll the clicking stops and the pin seems 1o
slide in at a slightly greater depth than il had previously.
This 18 an indication that the tang has been depressed.

7-120

3-Place - Typical

Figure 7-106. Packard Pull-lo-Seat Terminal Conneclors
{Socket Sides)

NOTE

On these lerminals that have been extracted on a previous
vocasion, na clicking sound may be heard whan the pin Is
pivoted o depress (he tang, bt procead as if the alicking (s
audible and then push an the wire end of the lead to check il
the terminal is frae,

NOTE

When picking multiple terminals, the ond of the pin may
become malleable. For best resulls, continue the procedure
with a new salafy pin

5 Hemove the pin and push on the wire end of the lead 1o
extract the terminal from tha mating and of the cennaciar,
See C In Figura 110, It necassary, pull back the condui
and remaove tha wire seal al the back ol the connector ta
Introduce some slack in the wiras

NOTE

A serles of Packard Electrical Terninal Crimp Tools are
avaltable lo install Packard pin and sockel terminals on wires,
It new terminals must be instafled, see Crimping Ingiructions
on page 7-121,



Plvat end of pin to depress tang.

_D/—""

-]

- |

Push on wire end of lead to remove terminal.

Ralse tang and re-install terminal.

|1 MOKER

Figure 7-107. Depress Tang and Extract Terminal Fram Mating End of Conneclor

Installing Pull-to-seat Terminals
External Latch Type

NOTE

For wire focation purposes, alpha characters are stamped
inlo the socket housings.

1, To install a terminal back o the chamber of the
connector housing, use a thin flat blade, like that on an
X-Acto knife, and caretully band the tang outward away
tram the terminal body. See D in Figure 110

Pt

Gantly pull an 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 sealad.

3. Push an the lead to varity that the terminal is locked in
place,

4, Push the pin and sccket halves ot the connector
togethar until the latches “click.”

CRIMPING INSTRUCTIONS

1. Strip wire lead removing /32 inch (4 mm) of insulalion
2. Compress handles uniil ratchet automatically opens,

NOTE
Always petform core crimp hefore insulation/seal erimp,

3. Determine the correct dya or nesl lor the core crimp
based on the infarmation presented in the Cnmp Tables,
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SEALED BUTT CONNECTORS

INSTALLING SEALED BUTT
CONNECTORS

Butt splicing 15 a necessary procedure tar replacement of
several components. These companents ara;

® |gnitien switch
® Indicator (lcon) lamps

Proceed as lollows:
1o c5irip 38 inch of Insulalion off the ends of tha wires.

2 Insert wires Into opposite ends of the butt splice
connector {sea Figure 7-108). Feed the wires inlo the
connectar Lntil the stripped ends are housed within the
metal insert, Since the size of the connectors vary with
the gauge of the wire, reference the lollowing tabile o
ensura properly sealed splices.

4. Crimp the wires within the connectar using the Packard
Crimp Tool (HD-38125-8), Be sure 1o mateh the color of
pauge wire marked on the butt splice connector with the
carreapanding crimp cavity on the comp tool (see Figura
7-86)

NOTE
If adjacent wiras are baing spliced, stagger the splices so that

the butt splice connectors are spaced al diffarent positions
along the fangth of the wires

AwarNING

Use extreme caution when operaling the UltraTorch UT-
100 or any other radlant healing device. Aead the
manufacturers instructions carefully before use.
Improper handling can result in personal injury andior

vehicle damage. Always keep hands aways from tool tip
area and heal shrink attachmant. Avoid directing the heat
loward any fuel system component. Extreme heat can
cause fuel ignition/explosion, Awvold directing heat
toward any electrical sysiem component other than the
connectors on which heal shrink work is being
performed. Be sure fo turn the "ON/OFF" switch to the
“OFF" position after use,

4. Using the UhraTorch UT100 (HD-399688), Robinair Heat
Gun (HD-25070) with heatshrink attachmant (HD-41183)
or ather suitable radiant healing device, haat the crimped
splice to encapsulale tha butt splice connection. Apply
heal from the center of the cimp out o each end until
the meltable sealant exudes out both ends of the
connector (see Flgure 7-108),

NOTE

it is acceptable for the splice to rest against the heal shrink
too! attachment.

5. heat the center of e splice untll the crmp indentations
disappear and the lubing assumes a smooth cylindrical
appealance,

. Blue

~
Yellaw

Gauge Connector Part
Wire Colar Number
18-20 Fed PN 70585-93
14-16 Blue F/N 70586-93
10-12 Yallow P/N 70587-93 Figure 7-109. Packard Crimp Tool (HD-38125-8)
Metal
Insert g Melted sealaml -
/ \ /
— A__H HRCRE T ] (=

Insert stripped wire
ends into connector

Crimp wire ends
in connector

Apply heat and allow
conneclor to cool

Figure 7-108 Installing Sealed Butt Conneclors
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CRIMP TABLES

Table 1. 1998 Components

CONNECTOR POSITION anmmn CRIMPER Pty CORE CRIME IMSULATION CRIMP
IGMITION MODULE [14A] jaxeap! 129051 aLL 218084 o7 1B-00 18 CEMTER POSIMICN | GENTEH POEITON
CAM POSEITION SENEOR [14A] (12005, ALL Tanad-Ba OT1-1E00 1B CEMTER POESITHOMN CENTER PG 0y
TRAP DOOR 500 EMOID [154] AL 20T FADEARD E70 an El L]
REAR LIGHTING [TR] ALL rae-pa HE-d 1604 8 AEAA POSITION AEAR POSTION
AEAR DIAECTIONALS (1980 168) ALL 7315106 HO-4 1 B0 1B AEAR FOSITION AEAR POSITION
WOIES 18| ALL T2181-B4 OTT-16-00 1B CENTER POSITION CENTER POSITMIN
FRONT DIRECTIONALS [418) ALL 73181488 O | GO 18 FAEAR POSITION AEAR POSITION
HEADLAME (XL CLEST0M LNLY) | 288) ALL TA181.06 HE-4 (B if MIDULE POSITHIN MIDDOLE PO:SITION
IOTHLMEMNT CLUSTER |208) ALL LETETE HO-4 § B I8 FIEAR POSITION ARAR POAIITRIN
LEFT HANCOLEBAR COM TROL [248) ALL TR b4 OTT 1600 18 CENTEH POSITIDN CEMNTER POSIMIN

| FIGAT AARCTERAR GONTROL [228) ALl TTET B4 T oo i TER PG

BPEED SENSOR [A6A] ALL LEAT TR OTT16-00 20 1a) CEMTER POEMON | CENTEH POSINGN
BFEEN SEMS0R [660) Al r2101-0d BITAEOD 20 (1) CENTER POSITION | CENTER POSITION
BREEOCMETE R TEAMINALE FERA1 B ) PROFATRD 271 i Q A
POSITICN LAMP AF PRSKAID 271 TIF
POEITICN LAMP E] PRCKARD 115 i
HEADLAME BHP0S DA ALL TOSAR-EA() PACKARD 115 16 FEEDTS
RECLLATOR [778) THIET-94 HER4TH |@ i

Table 2. 1998 XL Custom Main Wiring Harness, Part No. 70153-98

CONNECTOR POBITION | o, e CRIMPER o CORE CRIMP INSULATION G
STANTER TERMINAL 4 |a) PACKARD 270271 12 ] i |
CIRCLIT BREARER TEAMBAL (B ek (o) PACRARD 270271 14 H |
CIRCLIT BHEAKER TERMIMAL (2H) T (h) PRCHARD 114 AL TE A0 G 3 N iGEA, )
STARTERA RELAY (i, Bk F) Hb B iy PACKAHD 271 L] [ [
| STARTER RELAY Rk p ok PALHARID 271 i ) A
STARTER HELAY [2.000) L 2937 (M) PACKARD 271 a4 i Ay
FLIGE HLUICK (2 GY) i 1218840 PACIAND 271 T 1 10 plij i
FUEE RLOGE (00 2 T2217-04 PACIKARD 371 1 3 A
FUSE BLUCK (2BE) a Taxan-ad (h) PACKARD 371 L g 13 i
sk HLOGE |3 0w} A TRZR0-4 ] PACKARD 371 iff A (h) G i}
FLISE SLOCE (2 A8k} Ll TRR20-94 (h) PACKARD 371 116 L A 5
FUBSE BLOCK (@ A/EK) L] TEFn a4 (h} PACKARD 271 118 L] A ) G
FLISE BLOGE (FEK) 7 Tania - BaGKaRD Yy ] C A
FLISE BLOCK (FIGY) A TR FACHARD 274 14 B h
DIl FHERSLIRE SEMONNG LIMIT T2340 84 (g [z} PACKARL g4 i e C A
FEAF STOR LIGHT SWITCH 105 AT ) PACKAHD 271 Tl c v
REAR BTOP LIGHT BWITCH [2-R/Y) AT 1) PACKARD 274 i £in £ {hs
MAIN GROUND-EHARSIS AEan PACKANLD 115 a 18=14 [3A (CRENET
AN LARDILIMEY GHASSIS (201K) Tapaz. o4 a) PACKARD 115270 LERT Ginl SILT
T2261-8d PACKARD 271 1 16 hL | A = B
HOEM AEEA FACKARR 271 W rip ¥
HOHEN aa PACIARID 1 15 i T i
NEU THAL SWITCH ] PACKHARD |15 L] 2018 GA 20-1E IS
OIL (WK T2pa 44 ) PaCHICARAD 274 o Cial [
TAIL LKGHT [TA] ALL T80 [ il il __HEAR FOSITION FEAR POSITRIN
EVAR SCLENDID (CAL | [84] B T3 p-08 OTT-18-00 L] FIEAR POSITION FAEAR POSITRIN
EVRE SOLENDIR (CAL ) |34 A a1 a-BE O71-1g-00 B GENTER POSITION GENTER POSATICN
TONOES (114 AiL T2180-84 OTT-18-00 ] CENTER POAITICN CENTER POSITIGN
TELRENITION MODLULE [148] EXRCEPT 4 g1 OTT-ig-00 in CENTER PREITICA CENTER POSIVIDN
[145] 1 1218184 DT T-16-00 AL} CENTEA BOAITIN. | CENTER POS[TION
TO HEAH DIRENTIONALS [18A 154 ALL T3 Bl-BE OTT18-00 n FAEAR POSITION FIEAH POSITION
INETPUMAENT L USTER |204) ExCERT 1 TI100-98 1041 G0 3 HEAR POSITION AEAH POSITION
INBTHUMENT CLUSTER |204) 1 T34 B0-BE Hoatiia CENTER POSIT |0fy CENTER POSITION
10 HIEHT HAND CONTROLS (28] EXCEFT 3 7219044 OTT ein T3 CENTER POSTIDN CENTER POSITION
TS AIHT HAMED CONTROLS [P24] 2 F80-84 OT7 |Gui 1 CENTEM POSITION | CENTER POSTION
TOLEFT HAND CONTROLE [20A] 15& 219084 aTTE-op 1B CEMNTER POSITION CENTER POSITION
TO LEFT HAND CONTROLE [244] 234 T 04 OTT-18-00 1 GENTER POSITIDN GENTER POBITION
TO TURM SIGNAL MODULE [30A] EMCEPT 3 1 80-04 O 11800 B CENTER HOST Iy CENTER POSITION
TO TURAN SIGHAL MODOLLE [30A] T L 04 BTT-16400 16 CENTER POSITION CENTER PLOSITION
T ana i _T180-08 HL-01 608 16 AEAR POSITEN AEAR POSITION
HEATILAKMP [384) 234 31 00-96 HIO-41 608 16 GENTER POSITION LENTER HOSITION
FROMT TUAM BIGRNALS [114) ALL T3 Bo-BE -1 il 1] AEAR BeS TN HEAH FOSTION
HEADLAMP B2 705 Aol AL TUSBE-83 (j| PACKARD 115 10 141 (34
IGHITICN BWITGH #IT 1441 44 ALL TUSB-95 (1) PACKARD 116 14 1hb A
BRI ANGLE SENSORE [1348) All T2053-83 PACKARD ¥71 18 E [
REGLILATOR [774] 7210604 [ EFETE 2 [F] 1
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CRIMP TABLES
Table 3. 1998 XL Main Wiring Harness, Part No. 70135-98

CONNECTOR BOHTRH, || et PRl CRIMFER oaugE | COPECAIME | INSULATION CRIMG
STARTER TERMINAL SA4E (a) PAGKARD 270,271 g B8 1
CORCUIT BREAKER TERMIMAL 81} 5843 (a) PACKARD 270,271 T i} !
GHICLI T BREAKER TERMIMAL [2-F) BABE () FAGKARL 115 1B.14 1210 O (1] T REA. i)
STARTER FELAY (BK BK/F IR agar PACKARD 21 & [ i}
| STARTER AELAY | FIEK) an a7 FRCKARD 271 i [ A
STARTER AELAY (2 GHI [ AT () FAGKARD 571 TWIE o (| 1)
FLSE BLOCK [2-GY) | 1221 9-54¢h} PACKARD 271 16, 1R Gih| B it
FLIEE BLOCK (D B Ta2ny-bd PAGKARD 271 1B E W
FLZE BLOCK |2 8F)| i 722004 {hy PRCEARD BT 1E it Gihp
FLSE ALOCK (2 Qi) 4 T2230-84 |h) PACKARD 271 i A =K N
FUSE BLOCK [2-F/EHK| B 72220184 [h) PACKARD 271115 14 EY G {hy
FUSE BLOCK i2-AEK| B T2220-B4 |h) FACKARD 271,115 it L] LEN LT
FUSE BLOCK | FBm ) 7 T804 PACHARD 771 (L] G Wy
FUBE BLOCK |RAGY| B TEIRO4 BACKARD FT1 14 (& A
DiL PRESSURE SEMDING UNIT T84 o) (2) PACKARD 271 iB [ iy
TAEAR ETOR LM T SWITCH (06W) G937 (by PACKARD 271 18 [ i]
FEAR ETOP LGEIT SWITTH (2-RY AWAT (b} FACKARD 21 1] Bl 1ifs
MATN GRELINE CHASSIS GARD PRACRARD 118 4 1614 GA, 160 A
MAIN GROUNC-CAHASEER (2. BK) FEAEad a) FACKARD 115270 AR i fhy A
SCHEMOID 7223 o4 PACKARD 271,115 14 A ]
RGN BHAE RO 2T ([ e X
HORN BAgE PACKARD 115 16 TP X
HELITFAL SWITCH s PAGKARD 115 1H 2018 T, B AR EA,
CaL 7E24144 () PACKARD 271 18 & {a) A
COIL (2 MK TE2A VA (i) PFRCHARD 27 1 A il R hl
TAIL LIGHT [TA] AL ER L] Fl-4 1 A ] REAR POSITION | RERR POSITIGN
EVAR BOLENGIT [CAL, ) [HA] B.C TR0 B CITT- }-00 a FEAR POSITHOM REAR POBITIOIN
FVAR SCLENCHD (EAL,) 34) A FATH0 -9 (7T 00 T CENTERPOGITION | CENTER POSITION
MYVOER[114] AL 215054 OTT-v8-00 bt ] CENTER POSEITYIN CENVER PORITIGON
T IGNITICH WSDL EHABJ EXCERPT A TR DTTiR00 il CENTER POSITION CENTER PS5 110M
T TR WRGEICE (40 1] TEET [£) B BT [} (v ; -
T REAR DIFECTIONALS [18A, 14| ALL 7319084 OTT-16-a0 ] FEAR POEITION FIEAT POSITIDN
INSTHLIMENT CLUBTER {204) EXCEPT 1 bEAL R [H[EERTES 18 HEAR POSITION HEAR FOBITION
INSTALIMENT CLUSTER |24 1 T804 HE-a1 604 CENTER POSITICHN CENTER PRISITION
103 RIGHT HARD CONTADLS 728 EXCEPTA T2180-54 OTT- 1800 H LENTER POBITIDN LENTER PORE)TION
Al El YT BT R T 1 P :
TO LEFT HAND CONTROLE [204) 148 T3150-84 OTT 600 ] CENTER POSITICHN CENTER 208 TN
TO LEFT HAND GONTROLS [24A] 234 TR OTT 1800 e CENTER PORSITION GENTER POSITHIN
TE TURAMN SaGNAL MODULE |20A] EXGEPT £ TaB0-84 OTT-18-00 U] GENTER POSITOMN CENTER POEITICN
O TUWAM SHNAL MOIDLILE [30M) 2 T B OTT-18-00 '8 CENTER POSEITIHIN CENTER POSITIGN
RGN TLIFN SIGMALE [ATA] ALl TAT00-PE LA 1 00 7 AR AL :
HEADLAMP BRTO5 S84 ¥ FOGEE-Q3 () PACKARD 115 " 1416 G
HEADLAMP AETOER SAA WK FOSAEDT 1) PACKARD 115 1A A GA
[GNITEON SWITCH KIT ¥iadi ud ALL AOABE-GE (jlih PACKAAD 115 ta 1418 GA
BANK ANGLE BENBOR |1 445 All radas-ga PRCKARD 37 i F c
T AEGLICATET TFrAT TETOm-a] TiE-agaTa iF] "
Crimp Table Lagand o e

a) - raquires solder after crim p'”‘i

b) - 9937 terminals require use of 72243-94 heal shrink lubing 1 2 3 d
h) - double Jug crimp 1=l 1=l &

i) - heal sealed butt splice connecior b

q) - requires use of 72249-94 heal shnnk Iube 3 5 D@:;Dﬂ a H ﬂ - D[Illﬂ] 8

Z) - use with 7829 nut -

'

T

The cayity numbers or pasitions |n the fuse block are iden
titied in the above illustration.
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CRIMP TABLES
Table 4. 1997 XL Sport Main Wiring Harness, Part No. 70139-98

CONMECTOR POSITION TERBINAL CHIMPER WIRE CORE CRIMP INSULATION CRIMPE
PFART NUNMBER GALGE

STARTER TEFMINAL 9B42 {a) PACHARD 270871 12 i} i
CIRGUIT BREAKER TERMIMAL |AK]| B4 fa) PACKARD 270271 ] B .
CIRAGLIT BREAKER TERMINAL j2.R) BBE PAGRARD 115 =R [ER =T 1010 G,
ETAATEN RELAY |BK BK/R] B5, B8 8a5T PACAARD 3T L] - I
STAATER RELAY |REw) ) B3z PACHARD 21 14 - b

| BTAATER AELAY -0 BT T — PACRARDGER ERLS T A 1hy
FLSE BLOGE i# &) 1 FERIT-a4 PACEARD 2T 16816 < [ B i
FUSE BI Q0K 12-0) 2 PR PRCHEARD 211 18 o m B
FLEE HLOCK 12-8E1 3 Te219-484 PACEARD 271 18 o B jiny
FLIGE BLOGEK, (2-Cv! A TRE10.94 FRCHARD 271 18 i B
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