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GENERAL

SERVICING A NEW MOTORCYCLE

Awarnina
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
are specilied in the

erformed before customer delivery
pplicable model year PREDELIVERY

AND SETUP MANUAI

The performance of new motorcycle inal service is required

io keep warranty in force and to ensure proper emissions
systems operation

Alter a new motorcycle has been driven its first 500 miles,

and again at 5000 miles, a Harley-Davidson dealer should
perform the service operations listed in the Regular

Maintenance Intervals table on the next page

SAFE OPERATING MAINTENANCE
A careful check of certain equipment is necessary after

periods of storage, and frequently between regular service

intervals, to determine if additional maintenance is required.

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

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

Tires for abrasions, cuts and correct pressure

condary drive belt for proper tension and condition:

Brakes, steering and throttle for responsiveness,

Brake ‘{luid level and condition,
fitings for leaks

wear,

Hydraulic lines. and
Also, check brake pads and discs for

Cables for fraying, crimping and free operation,

Engine oll and transmission fluid leve

Whee! spoke tightness, If applicable

Headlamp, tail lamp

peration.
brake lamp and. directional lamp

1"



Regular Maintenance Intervals — XLH Sportster Models
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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 inspection cover 12. Clutch cable adjuster
4. Engine oil tank drain hose 8, Primary chain cover 13. Ignition coit
5. Rear axle adjuster 9. Primary chain inspection plug 14. Gear shift lever

XLH 883 ~ Left Side View (Typical)

3

1. Engine oil fill plug & dipstick 5, _Ignitionslight switch 10. Electric starter motor
2. Carburetor/air cleaner 6. Fork lock brackets 11. Rear axle adjuster
3. Front brake master cylinder & 7. Timing inspection hole plug 12, Rear sprocket and drivereservoir 8. Ignition Module 13, Shock absorber(s)

9.4. Speedometer Rear brake master cylinder &
reservoir

XLH 883 ~ Right Side View (Typical)



1. Fuel supply valve 6. Primary & transmission drain 10. Engine oil filter
2, Carburetor enrichener knob plug 11. Voltage regulator
3. Battery 7. Clutch inspection cover 12. Clutch cable adjuster
4, Engine oil tank drain hose 8. Primary chain cover 13. Ignition coll
5. Rear axle adjuster 9. Primary chain inspection plug 14, Gear shift lever

XLH 1200 ~ Left Side View (Typical)

4. Engine oil fill plug & dipstick 5. _ Ignition light switch 10. Electric starter motor
2. Carburetor/air cleaner 6. Fork lock brackets 11, Rear axle adjuster
3. Front brake master cylinder & 7. Timing inspection hole plug 12. Rear sprocket and drive

reservoir 8, Ignition Module 13. Shock absorber(s)
4. Speedometeritachometer 9. Rear brake master cylinder &

reservoir

1-4

XLH 1200 — Right Side View (Typical)



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

XL 1200C Custom- Left Side View (Typical)

' 3

12

"1

1. Engine oil fill plug & dipstick 6. Fork lock brackets 10. Electric starter motor
2. Carburetor/air cleaner 7. Timing inspection hole plug 11. Rear axle adjuster
3. Front brake master cylinder & 8. Ignition Module 12. Rear sprocket and drive

reservoir 9. Rear brake master cylinder & 13. Shock absorber(s)
4. Speedometer/tachometer reservoir
5. Ignition/light key switch

XL 1200C Custom — Right Side View (Typical)

15



1. Fuel supply valve 6. Rear axle adjuster 10. Primary chain inspection plug
2, Carburetor enrichener knob 7. Primary & transmission drain 11, Engine oil filter
3. Battery plug 12. Voltage regulator
4. Ignition module (under seat) 8. Clutch inspection cover 13. Clutch cable adjuster
5. Engine oil tank drain hose 9. Primary chain cover 14. Ignition coil

15. Gear shift lever

XL 12008 Sport Lett Side View (Typical)

10

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

reservoir 8. Rear brake master cylinder & 12. Shock absorber(s)
4. Speedometer/tachometer reservoir

XLH 1200S Sport- Right Side View (Typical)

16



STORAGE

GENERAL
lithe motoreycle will nol be operated for several months, suct

s during the winter season, there are several things
should be done to protect parts against corrosion, to preserve

the battery and to prevent the buildup of gum and varnish in

the carburetor.

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

procedures

Awanninc
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 fo an explosion or
five resulting In personal injury.

\. Fill uel tank and aad @ gasoline stabilizer, Use one of
the commercially available gasolina stabilizers following
the manufacturer's instructions. Turn fuel supply val

off. Drain all gasoline from carburetor by loosening {uel

bowl drain screw one full turn; gasoline will drain through

fuel overflow fitting, Reetighten drain screw after
gasoline has been drained from carburetor

oR

Drain all gasoline trom the fuel tank, Spray the inside of

the fuel tank with one of the commercially available rust

proventatives. Follow the manufacturer's instructions

Fill the oil tank. Pinch off (or remove and plug) the tine
lending trom the oll tank bottom. to the oll pump faed
titing, This pravents oil from seaping past the check ball

into the oil pump and. fil

‘compartment

the engine flywheel

Remove the spark plugs, inject a few squirts of engine

Into each cylinder and crank tha engine 5-6 revolutions,

Reinstall spark plugs.

aso wheel bearings and Install new seals,

Adjust primary chain.

Check tire inflation, It the motorcycle will be stored tor arr

‘extended period of time, securely support the motorcycle

the frame so that all weight is off the tires:

Wash painted and chrome-plated surfaces, Apply a light
{ilm of oll to exposed unpainted surtac

Awarning
Do not 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.

Remove battery from vehicle, Charge battery until the
correct vollage is oblained. Charge the baltery
other month if itis stored at temperatures bole

(16°C), Charge battery once @ month IF Its stor
Temperatures above 60'F (16°C).

Awarnina
Always unplug or turn off battery charger before
connecting or disconnecting charger clamps at
battery. Connecting or disconnecting clamps with
charger on could cause a spark and a possible
battery explosion. A battery explosion may rupture
the battery case and spray sulfuric acid onto the

surrounding area and personnel, resulting in injury,

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

II motorcycle is to be covered, use a material that will

breathe, such as light canvas, Plastic materials that do
ot breathe promote the formation of condensation

REMOVAL FROM STORAGE

Axwarnine
After extended periods of storage and prior to starting

Vehicle, place transmission in gear, disengage clutch,
and push vehicle back and forth a few times to ensure
proper clutch disengagement. Incomplete clutch
disengagement could cause vehicle to move

unexpectedly at start-up, resulting in personal injury.

1. Charge and instal battery,

2 Remove and inspect the spark plugs. Replace if
necessary

3, Cloan the air cleaner element

4, fuel tank was drained, fill fuel tank with Trash gasoline

5. Ifo feed line was pinched off or plugged, unpiug it ana

reconnect

6. Start the engine and run untilit reaches normal operating
mperature

7 Check engine oll level, Check the transmission lubricant

level, Fill to proper fevels with correct flulds, it required

8 Perform all of the checks in the PRE-RIDING
CHECKLIST in the Owner's Manual



FLUID REQUIREMENTS

GENERAL

United States System

Uni ified, all fluid volume measurements

In this Service Manual are exprossed in United States
(US,) units-of-measure. §

olherwise sp

+ 1 pint (U.S. = 16 fluid ounces (U.S.)

+t quart (U.S.) =2 pints (U.S) = 92 fl. 02. (U.S,)

4 quarts (U.S.) =128 fl.02, (U.8.)© 1 gallon (US)

British Imperial System

Fluid volurna measurements in this Service Manual do not

Include the British Imperial (Imp.) system equivalents. The

following conversions exist in the British Imperial system:

+4 pint (Imp.) = 20 fluid ounces (imp.)

+ {quart (Imp,) = 2 pints (Imp.)

J gallon (Imp,) = 4 quarts (Imp.)

Although the same unit-of-measure terminology as the U.S:
system is used in the British Imperial (Imp.) system. the

ual volume of each British Imperial unit-ol-measure ditfers

from its US, counterpart, The U.S. fluid ounce Is larger than

the British Imperial fluid ounce, However, the U.S. pint, quart
and gallon are smailer than the Britistr Imperial pint, quart and

gallon, respectively, Should you need to convert from U.S,

nits to British Imperial units (or viee versa), refer to the

+ Tluid ouncas (U.S) x 1.042 = fluid ounces (Imp.

+ pints (U.S.) x 0.893 = pints (Imp)

‘quarts (U'S,) x 0,833 = quarts (Imp.)

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

fluid ounces (Iinp.) x 0.960 = fluid ounces (U.S.)

+ pits (lenp.) «1,201 = pints (U.S,)

+ quarts ((mp,) x 1.201 = quarts (U.S.)

gallons (Imp,) x 1.201 = gallons (U.S.)

Metric System

Fluid volume measurements in this Service Manual include
the metric system equivalents, In the metric system, 1 liter

(L) = 1,000 milters (mL), Should you need to convert from
US. unils-of-measure to metric unlts-of-measure (or

versa), refer to the following

+ fluid ounces (U.S.) x 29.74 = mililiters

pints (U.S.) x 0.473 = IRers

+ quarts (U.S) x 0.946 = liters

gallons (U.S.) x 3.785 = liters

+ mililiters x 0.0398 )

WHEEL BEARING GREASE
Use Hatley-Davidson WHEEL BEARING GREASE (H-D Part
No. 9855-89).

BRAKE FLUID

Awwarninc
D.0.7. 5 SILICONE HYDRAULIC BRAKE FLUID can cause
eye Irritation. In case of contact with eyes, flush with
plenty of water and get medical attention. KEEP BRAKE
FLUID OUT OF THE REACH OF CHILDREN!

Use only D.0.7. 5 SILICONE HYDRAULIC BRAKE FLUID (H:
D Part No, 9902-77)

FRONT FORK OIL
Use only HYDRAULIC FORK OIL TYPE “€

9884-80)

(H-D Part No,

ENGINE OIL
Engine oil is a major factor in tha performance and service Ife
Of the engine, Always use the proper grade of oil or the low:

est temperature expected before the next scheduled cil

change.

It Is necessary ta add oil and Harley-Davidson oil is not
available, use an oil certified for diesel engines, Acceptable

diesel engine oil designations include CE, CF, CF-4 and

4. The preferred viscosities for the diesel engine oils, in

dosconding order, are 20W-50, 15W-40 and 10W-0, At the

first opportunity, see a Harley-Davidson dealer to change

back to 100 percent H-D oll

| covaHorty Hey | Lowost
Davidson | Viscosity | Davidson | Ambient | ..Wemene’

Type | “Taig” | rempertu | Sur Blo

HO Mul rade

HO extm Heavy

FUEL
Use a good quality leaded or unleaded gasoline (87 pump

ne oF higher). Pump octane is the octane number Usually
wn on the gas pump,

PRIMARY DRIVE/TRANSMISSION

LUBRICANT
Use only Harley-Davidse SPORT TRANS FLUID (H-D Part

(U.S.) size or H-D Part No. 98855-96No. 9854-96. qué
gallon (U.S.) size)



METRIC CONVERSION TABLE

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

mm in[mm ——in.|mm ——in.[ mm infin. mm|in. mm| in. mm] in, mm|

1 ooga|e5 942/58 = 2283) 91 3.582||.001 028/68 = 18.240|1!%0 4a21/350 Bate

2 o7e|26 —1.024)59 2.928] 92 © 3.622!/.002 ost |%m 15.875 |2 50.80/94" 85.72

0118/27 1.063)60 = -2362| 98 3661],003 076 | "ve 17.462/2 ym 5238/34 86.36

4 oi67|2@ —4.402/61 2401 94 © 3.701],004 —to2|.7 = t7.780|21 —58.94).87%6 B71

5 ore7|29 4.44262 2.441 95 3.740/].005 1287/4 —-19.050/2"%4 —sa.97\3"% 88.90

6 0286/90 i.tai|63 2.480) 96 © —.779]|,006 —152|.8' © 20.920/2%4 85.56/9%%a 9049

7 0275/3) 1220/64 += 2.519] 97 —3.819|).007 —178|"%e 20.638/22 85 BBI.B 91.44

8 0315|32 —\,260)65 -2.559/ 98 © 3.858//.008 08/7) 22,.205/21) s7.15|9% 92.07

§ 0354/33 1.29/66 © 2.598/ 99 © 3.897/).009 .paa),9 2.86/23 8.42 |9 "hn 99.66

1 094/94 1.998}67 —2,68]1003.997]).010 254] Mn 29.812 |25 0 58.74/97 99.98

2 077/35 1.978/68 = 2.677| 101 3.976||" —.397]1 2540 2%» 80.92 ]3% 96.25

3 ttai}96.417]e9 2.716) 402 —4o16/.020 508) 1 ie 26.99 |24 60.96/38 96.52

4 9675)37—1.456|70 -2.756)103 4.055/|.090 72) 1.1 27.94 |2%0 at.1]aMiw 96.84

5 j968]38 149671 -2.795| 104 4.094]}"/s0 794) 1% 2857 |2"% 63.80/38" 98.42

6 —2a62)39 1,535]72 -2.834/105 4.194]]040 1.016 | 1% 30.16 |2%~ 65.09/39 99.08

7 2766|40 —1,875]73 B74] 106 4,173]/050 |.270/1.2 30.48 |26 66.04] 3") 100.01

8 avaslar —.61a]7a—2.913/107 ~w.zieljo60 © 524)1 i 31.75 Jas ese7]4 1018

9 3643/42 1853/75 2.953108 4,252//Yin 1.588)13 93.02 ]2"hw 68.26/4 102.08

10 39g7]43-1,693)76 —2.992]103 4.291]].070 1,778]1%» 3334 |27 6BsAlay — fo4.td

44 aga1]44—4.732)77 —3.031]110 —4,931]].080 2092/1 3492 |2% eA! 4m 04.77

42 araa|4s —t.772]78 3.071] 111 4.970/].090 2286/14 3556 |28 — 71,12/4%0 106.96

13 s1ta|4g—1.811]79 3410/1142 4.409}]1 ——2,540]17)6 36.51 2 Min 71,48]a.2 — 106.68

14 gst2/47—1.850)80 344g] 443 4.449l)"mTM —3.175]1 1%» 38.10 Jae —73.02)4'n 107.95

16 5905/48 1.90/81 3.489] 114 4.aB8l/Sin —4.762/1% we 99,69 129 73.66/49 09.22)

16 6299/49 4929/82 -3.228/115. 4.827|/.2 3,080|1.6 40.64 |2"%/i5 74.6r]4%/in 109,54|

7 6693/50 1.968)a3 328/116 4.567)! 6.850|19% ate [a 7620/4%w 11412

18 7086|51 2008/84 3.907] 117 4.606]. 7620/1 "nw 42.86 |8\iw 777a/a4 119.76)
19 © -vago|se = 2047)as = 3.346] 118 4645/50 = 7.998|17 43.48 |) 7ATaIA ie 142.71

20 .7e74|53 = B.bae|86 = -3.986/119 4.685 || 9825/14) 44.45 [ole 79.97/4l 114.90

21 .ag68|s4 = 2426/a7 = 3.428)120 4724/4 = 10.180/1.8 45.72 [3 Yin 8096/4 %ip 115.89

22 9881/55 2485/88 9.404] 121 4.764/)7/y 14.112) hn dood 92 —Br.2B]4e 116.84

2a 9065}56 2205/89 = 3.504)122 4.803]! 12.700)1% 47.62 |S'u —B2.85)4%)) 11747

24 9aag|57 —2.add|oo 3.643] 123 dada 14:288|7,9 48.26 [33 83.82|4\\w 119.06

19



FASTENER TORQUE VALUES

(que specifications for specific components are listed in each warning
on at the point of use. When converting to Newton-meters,

e the formulas tric chart. For all othar fas:

teners, use the values listed in one of the tables below, In th

English table, torque figures are listed in ft-lbs, except those
marked with an asterisk ("), which are listed in inibs. In the

metric table, figutes are listed in Newton-meter

The quality fasteners used on Harley-Davidson
motorcycles have specific strength, finish and type
requirements to perform properly in the assembly and
the operating environment. Use only genuine Harley-

ven under the n

Davidson replacement fasteners tightened to the proper
torque. Substitution could cause fastener failure, which
may result in personal injury.

ENGLISH
Tanne _ = BODY SIZE OF —

| laa | 4 Vea |
por] ae | woHCARBOH : ali h| hal a Wy | |

B |. | et [*|
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TROUBLESHOOTING

The following check list can be helpful in locating most
operating troubles. Refer to the appropriate sections in this

for detailed procedur

ENGINE

Starting Motor Does Not Operate or Does
Not Turn Engine Over

4. Engine run switch in OFF position.
Ignition switch not on

3. Discharged battery, loose or corroded connections.
olenoid chatters,)

arter control relay oF solenoid not functioning,

.ctric starter shaft pinion gear not en

running clutch slipping

Engine Turns Over But Does Not Start

1 Fuel tank empty

2, Fuel vaive tured off,
3, Fual valve or filter clogged

4, Discharged battery, loose or broken battery terminal

connections,

5. Fouled spark plug

6. Spark plug cables In bad condition and shorting or cable

connections loose,

7. Ignition timing badly out of adjustment,

8, Loose wire connection at coil or battery connection or

plug between ignition sensor and module,
9, Ignition coil not functioning

10. Ignition module not funetioning
11. Ignition sensor not functioning,
12. Sticking or damaged valve or valve:

13. Engine tlooded with gasoline as a result of overchoking

14. Engine oll too heavy (winter operation)

Starts Hard

1. Spark plugs in bad condition, have Improper gap or are
partially fouled,

2. Spark plug cables in bad condition and shorting,
3. Battory nearly discharged,
4 Loose wire connection at ona of the battery terminals, at

Coll, of at plug between ignition sensor and module.

5. Carburetor controls not adjusted correctly,
6. Ignition coll not functioning,

Engine oil too heavy (winter operation),
8. Ignition not timed propery
8. Fuel tank filer cap vent plugged

closed off restricting tue! flow
10, Water or dirt in fusl system and
11 Enrichener valve inoperative.
12, Air leak at intake manifold.

43. Valves sticking,
14. Alr cleaner backplate EVAP butterfly valve (ii equipped)

stuck elosed or inoperative,

or carburetor fuel fine

Starts But Runs Irregularly or Misses

1. Spark plugs in bad condition or partially fouled.
2. Spark plug in bad condition and shorting

1 Spark plug gap too close or too wine,

4. Ignition c

5. ignition module not functioning

6. Ignition sensor not functioning
7. Battery nearly discharged,

& Damaged wire or loose
or coil

9, Intermittent short circuit due ta damaged wire insulation
10, Water or dist in {uel system and carburetor or fier
11, Fue! tank filer cap vent plugged or carburetor tloat bow!

vent closed off.

12, Carouretor controls improperly adjusted,
13, Airloak at intake manifold or alr cleaner
44, Damaged intake or exh
18, Weak or broken valve springs.
18, Incorrect valve timing.

Joaner backplate EVAP buttertly valve (it equippe

stuck closed of inoperative

pot functioning,

ection at battery terminals

st valve

Spark Plug Fouls Repeatedly

Incorrect spark plug
ston rings badly worn or broken

3. Fuel mixture too rich (sae CARBURETOR
TROUBLESHOOTING),

4. Valve stem seals worn or damaged.

Valve guides badly worn,

Pre-Ignition ot Detonation
(Knocks or Pings)

1 Excessive carbon depo it on piston head or combustion,

Incorrect heat range spark plug

3. Spark plugs not firing
4. Ignition timing advance

Fuel octane rating to low
6. Intake manifold vacuum leak,

Overheating
1. tnuticiont oll supply, or oll not eiaulating
2 Leaking valves

Valve Train Noise

1 Hydraulic lifter nat functioning properly

2 Bent push rod,

3. Cam. cam gears, or cam bushings worn.
4. Rocker arm binding on shaft

5. Valve sticking in guide,

Excessive Vibration

1. Upper mounting bracket loose, broken oF Improp
spaced

2. Lower mounting bolts loose.
3. Broken frame,
4 Primary chain badly worn or links tight as a resuil of

insufficient lubrication.
5. Wheels not aligned and/or tires wo
6. Internal engine problem,



ENGINE LUBRICATION SYSTEM

Oil Does Not Return To Oil Tank

Oil tank empty.
Return pum
Oil eed pump not functioning,
Restricted ail lines or fitings,

ars damaged.

Engine Uses Too Much Oil or
Smokes Excessively

2, Valve stem seals worn or damaged.
3, Valve guides

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

Loose parts,

Imperiect soal at gaskets, push rad cover, washers, etc

To aid locating leaks, BLACK LIGHT LEAK

DETECTOR (Part No. HD-35457).
3. Restficted oll return line to tank

4, Restricted breather passage(s) to air cleaner.

ELECTRICAL SYSTEM

Alternator Does Not Charge

Rlegulator-rectifier module not functioning,

2. Reelifler not grounded.
3. Engine ground wire loose or broken.

4, Loose or broken wires in charging circuit

5, Stator nat funetioning,

6, Rotor not function

Alternator Charge Rate Is Below Normal

1, Regulator-rectitier module not tunetionin
Stalor not functioning,

3, Rotor not functioning,
4. Weak battory.

FUEL

Carburetor Floods

Excessive “pumping” of hand throttle grip.
2 Inlet vaive sticking.

3. Inlet valve andior valve seat worn or damaged.
4. Dirt or other foreign matter between valve and its seat.

5. Float misadjusted or filled with fue}

TRANSMISSION

Shifts Hard

+. Clutch dra ing slightly.

Shifter forks: (inside tra

3. Comers wom off
ransmission)

lon) damaged

shifter clutch dogs (inside

142

Jumps Out of Gear

4. Shifter paw! improperly adjusted
2, Shifter engaging parts (inside transmission) badly worn

and rounded
8. Shifter forks bent:

4, Damaged gears,

CLUTCH

ich controls improperly adjusted
5 friction plates,

Drags or Does Not Release

1, Clutch controls improperly adjusted,

2. Clutch plates excessively warped.

Chatters

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

CHASSIS

Irregular / Inadequate Brake Action

Master cylinder low on thud,
2, Brake line contains air bubble

3. Master or wheel cylinder piston worn.
4. Brake pads impregnated with grease oF oll

5. Brake pads badly worn (1/16 in. (1,6 mm) minimum
lining thickness),

6. Brake disc badly worn or warped.

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

8B. Insutfi

rags)

nt brake pedal or handiaver tree play (brake

Handling Irregularities

|. ‘Tires improperly inflated, Check TIRE DATA Section. Do
not overintlate,

2, Loose wheel axle nut
(68-75 Ne

Tighten front nut to: 50-56 ft-lb
Tighten rear nut to 60-65 ft-lbs (81-88 Nm)

3, Excessive wheel hub bearing play,
4. Rear wheel out of alignment with frame and front wheel

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

6. Rims and tires out-ot-round or eocentric with hub (tire
runout should not be more than 3/32 in. (2.4 mm))
Irregular or peaked front tie tread wear

8 Tire and wi

9. Steering head bearings improperly adjusted, Correct
ustment, and replace pitted or worn bearings and.

races. See FRONT FORK STEM AND BRACKET,

10. Shock absorber not functioning normally

11. Heavy front end loading. Non-standard equipment an the
front end (such as heavy radio receivers, extra lighting
equipment, or luggage) tends to cause unstable
handling,

unbalanced,



SHOP PRACTICES

REPAIR NOTES

NOTE

;neral maintenance pracl is section,

* Repair = Disassembly/Assembly

+ Replace = Removavinstallation

All special tools and torque values are noted al the point of

Al required parts or materials can be found in the approp!
PARTS CATALOG.

SAFETY ~ Salety is

when pertorming

always the most important consideration

any job, Be sure you have a complete
Understanding of the task to be perlormed. Use comm
sense. Use the proper foots, Don't just do the jab — do the job

salely

REMOVING PARTS — Always consider the weight of a part
when lifting, Use a hoist whenever necessary, Do not litt
heavy parts by hand. A hoist and adjustable liting bea or
sling are needed to remove somo parts, The lengths of

chains or cables from the hoist to the part should be equal

and parallel, and should be positioned directly over the center

of the part. Be sure that no obstructions will interfere with the
lifting operation, Never leave a part suspended in mid-air:

‘Always use blocking or proper stands to support the part tl

has been hoisted. If a part cannot be removed, verity that all
bolts and attaching hardware have been removed. Check to
50@ if any parts are in the way of the part being removed.

When removing hoses, wiring or tub

to ensure proper installation

always tag each part

CLEANING — if you intend to reuse parts, follow good shop
practice and thoroughly clean the parts bolore assembly,
Keep all dirt out of parts; the unit will perform better and last
longer. Seals, fiers and covers are used In this vehicle t

keep out environmental dirt and dust, These items must be
kept in good condition to ensure satistactory operation,

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

Always clean around lines ot covers before they are removed.
Plug, tape or cap holes and openings to keep out dit, dust
and debris,

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

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

wustomer

REPAIR AND REPLACEMENT

PROCEDURES

HARDWARE AND THREADED PARTS — Install helic
thread inserts when inside threads in castings are stripped,

damaged oF nat capable af withstanding specified torque

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

Replace all damaged or mi ing lubrication fittings.

Teflon tape on pipe fitting threads,

WIRING, HOSES AND LINES ~ fieplace hoses
plectrical witing, electrical switches or fuel lines if they do not

pocitications

INSTRUMENTS AND GAUGES - Feplace broken or
defective instruments and gauges. Replace dials and glass

that are so scratched or discolored that reading is difficult.

BEARINGS — Anti-riction bearings must be handled in a
special way. To keep out dirt and abrasives, cover the
bearings as soon as they are removed trom the package

Wash bearings in a non-flammable cleaning solution. Knock

‘out packed lubricant inside by tapping the beuring against a
wooden block. Wash b again. Cover bearings witharings

clean material after setting them down to dry, Never use
compressed air to dry bearings,

Coat bearings with clean oil, Wrap bearings in clean paper

Be sure that the ored side of the bearing always faces
the shoulder (when bearings installed against shoulders)

Lubricate bearings and all metal contact surlaces before

pressing into place, Only apply pressure on the part of the
bearing that makes direct contact with the mating part.

Always use the proper tools and fixtures

Installing bearings.

1 removing and

Bearings do not usually need ta be remaved, Only remove

bearings if necessary.



BUSHINGS — Do not remove

must be r ced.

‘When pressing or driving bushings, be sure to apply pressure

[in ine with the bushing bore, Use a bearing/bushing driver or
a bar with a smooth, at end. Never use a hammer to. drive
bushing

Inspect the bushing and the mater
erly aligned

part for oll holes, Be sure

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

Wa gasket must be made, be sure to cut holes that match up

with the mating part. Serious vehicle damage can occur if any
flange holes are blocked by the gasket, Use material that is

the right type and thickness,

LIP TYPE SEALS ~ Lip seals are used to seal oil or grease
and are usually Installed with the sealing lip facing the

-ontained lubricant, Seal orientation, however, may vary

under different applications,

not b Temoved unless necessary. Only remove
to other parts or if seal

damage or wear dicta

Leaking oil or groase Usually means that a seal is damaged.
Replace leaking seals to pravent averheated bearings.

Always discard atter remaval, Do not use the same seal

(O-RINGS (PREFORMED PACKINGS) ~ Always discard O-

ings after removal, Replace with new O-rings. To pravent

leaks, lubricate the O-rings belore installation. Apply the

ame type of lubricant 4

gasket, O-ring and seal mating s
bolore installation,

that being sealed, Be sure tr

faces are thorough!
tall

clean

GEARS ~ Always check gears for damaged or worn teeth.

Remove bu

loth betore

and rough spots with

installation, Lubricate

on shatt

‘mating surtaces betore

SHAFTS - If a shaft does not come out easily, check that all
nuts, bolts or retaining rings ha 3n removed. Check to
see if other parts are in the way before using force

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

Clean rust from the machined surfac of new parts

PART REPLACEMENT

parts with new parts.
Always replace worn or damaged

CLEANING

PART PROTECTION — Before cleaning, protect rubber parts
(such as hoses, boots and electrical insulation) from cleaning

Use a grease-proot bartier material, Remove the

rubber part it it cannot be properly protected,

solutions

CLEANING PROCESS

fas long as it does not

Any cleaning method may be used

result in part Thorough
cleaning is necessary for proper parts inspection. Strip rusted
paint areas to bare metal bofore repainting

damak

RUST OR CORROSION REMOVAL
corrosion with a wire brush

vapor blasting or rust remover. Use buffing crocu:

highly polished parts that are rusted

Remove tust and

abrasive cloth, sand blasting.
cloth on

BEARINGS — Remove shields and seals from bearing
bofore cleaning. Clean bearings with permanent shields and

seals in solution

Clean open bearings by

cleaning solution. Never use
soakin a pe

a solution that contains chlorine,

Let bearings stand and dry. Do not dry using compressed alt

Do not spin bearings while they are drying.
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TOOL SAFETY

AIR TOOLS HAMMERS
+ Always use approved e

performing any

tection equipment W Never strike one hammer against a hardened object,
using alr-operated tools, such as another hammer.

+ Onall p
with proper

tools, use only recommended accessories + Always
pacity ratings.

grasp a hammer handle firmly, close to the enc

+ Strike the object with the full face of the hammer

Do not exceed air pressure ratings of any power + Never work with a hammer which has a loos head.

+ Bits should be placed against work si
hammers are operated.

face belore air + Discard hammer ifface is chipped or mushroomed.

+ Wear approved eye protection when using striking tools
Disconnect the air supply line to an air hammer before

hing a bit + Protect bystanders with approved eye protection,

+ Never point an air tool at yourself or another person.

+ Protect bystanders with approved eye protection,

PUNCHES/CHISELS
,
' + Never use a punch or chisel with a chipped or
, mushroomed end; dress mushroomed chisels and

WRENCHES punches with a file

5 It possible, always pull on a wrench handle and adjust + When using a chisel on a small piece, clamp the piece
r your stance to prevent a fall if something lets go. firmly in a vise, and chip toward the stationary jaw

+ Never cock a wrench, + Wear approved eye protection when using these tool

* Never use a hammer on any Wrench other than a © * Protect bystanders with approved eye protection.
Striking Face wrench

' + Discard any wrench with broken or battered points,

, + Never use a pipe wrench to bend, raise, or lift a pipe

1 SCREWDRIVERS
+ Don't use a screwdriver for prying, punching, chis

scoring, or seraping

H PLIERS/CUTTERS/PRYBARS + Use the right type of screwdriver for ob; mateh the tip

+ Plastic or vinyl-covered pliers handles are not intended
' eircult + Don't interchange POZIDRIV®, PHILLIPS®, or RE

AND PRINCE screwdrivers
i to act as insulation; don't use on live elect

+ Don't use pliers or cutters for cutting hardened wire Ee , faa

uniess they were designed for that purpose + Scrowaiver hanes are not intended to act

+ Always cul at right angles.un + Don't use a screwdriver with rounded edges because it
Dor't use any prybar as a chisel, punch, or hammer. will slip ~ redress with a file
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RATCHETS AND HANDLES
Periodically vlean and lubricate ratchet mechanisms with
a light grade oil, Do nat replace parts individually;
ratchets should be robuilt with the entire contents of
service kit

Never hammer or put a pipe extension on a ratchet or
handle for added leverage.

Always support the ratchet head when using socket
extensions, but da nol put yaur hand on the head or you
may interfere with the action of iis Yeversing mechanism,

Whon breaking loose a fastener, apply a small amount of
pressure as a test to be sure the ratchet's gear whee! is
engaged! with the paw

SOCKETS
Never use hand sockets on power of impact wrenches.

Select the right size socket for ther jOb,

1516

Never cock any wrench or socket,

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

Replace sockets showing cracks oF wear

Keep sockets clean,

Always use approved eye protection when using power
‘or impact sockets,

STORAGE UNITS
Don't open more than one loaded drawer al a time,
Close each drawer betore opening up another

Glose jids and lock drawers and doors belore moving
storage units,

Don't pull on a tool cabinet: push itn tront of you:

Sat the brakes on the locking casters aljer the cabinel
‘vas been rolled 10 your work,



TOOLS

Part No. J-5586 Transmission Shaft
Retaining Ring Pliers,

Baas:
Part No. HD-01289 Rim Protectors,

Part No. HD-21000 Tire Spreader

ae =

Part No. HD-23738 Vacuum Pump

HO-28431-6 Fluorescent Adalive (6-02, Bottles
HO-26491-22 Fluorescent Additive (1 22-02, Container

Part No, HD-284318 Fluorescent Additive
(24 1-02. Bottles). Use with HD-35457

Part No. HD-28700 Tire Bead Expander

—y



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

Cylinder Compression Gauge Part No, HD-33446A Cylinder Torque Plates

13 Carburetor Idle Adjuster Part No. HD-33813 Inductive Timing Light

Part No. HD-33416 Universal Driver Handle Part No, HD-34623B Piston Pin Retaining Ring Installer



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

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

Part No, HO-84731 Shoulderioss Valve Guide installer Part No, HO-34818 Rowe Flywheel Rebuilding Jig

m coy eeeFy rs
som Pr

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



| — |
Part No. HD-35316A Main Drive Gear Removerfnstalle Part No, HD-35518 InternaVExternal

and Main Drive Gear Bearing installer Retaining Ring Pliers

Part No. HD-3 381 Belt Tension Gauge Part No. HD-35667A Cylinder Leakdown Tester

{

Part No. HD-35457 Black Light Leak Detector Part No. HD-35758 Neway Valve Seat Cutter Set,



Part No, HD-38125-7 Packard Terminal Crimp Tool
(Nonsealed)

Part No, HD-87404 Gountershaft Gear Support Plate Part No, HD-88125-8 Packard Terminal Crimp Tool

_ |

—
Part No. HD-87642A inner/Outer Main Drive Gear Part No, HD-88961 Cam Gear Gauge Pin Set

Needle Bearing Installer (0.108 in (2.74 mm) Diameter)

~

- Oo

Part No. HD-38125-6 Packard Terminal Crimp Tool Part No. HD-38362 Sprocket Locking Link
(Sealed)

424



Part No, HD-38871 Camshaft Bushing Plate Pilot
and Reamer

Zo
SaLe

Part No, HD-39151 Shift Drum Retaining Ring Installer

Part No. HD-39301A Steering Head Bearing
Race Remover

122

Part No, HD-39302 Steering Head Bearing
Race Installer

Part No, HD 1458 Sprocket Shaft Bearing Outer
Race Installer

Part No. HD-39565 Engine Ear

Part No. HD-39617 Inductive Amp Probe.
Use with HD-35500A,



Part No, HD-39621 Electrical Terminal Repair Kit Part No, HD-39800 Oil Fil Crusher (Small)

"Part No. HD-39782 Cylinder Head Support Part No, HD-39847 Universal Ratcheting Tap/Reamer
Handle

Part No. HD-39786 Cylinder ‘or HD-39932-CAR (Carbide)
Intake and Exhaust Valve Guide Reamer

Part No. HD-39823 Oil Filter Crusher (Large) Part No. HD-39964 Reamor Lubricant (Coo! Tool)

1-23



Part No. HD-39965 Deutsch Terminal Crimp Tool

Part No. HD-39969 UltraTorch UT-100

Part No. HD-39978 Digital Multimeter (Fluke 78)

Part No. HD-39994 Paint Repair Kit

4-24

Part No. HD-41025 Too! Organizational System,

Part No. HD-41137 Hose Clamp Pliers

Part No. HD-41155 VHS Tape Storage Tower

Part No. HD-41177 Fork Tube Holder



Part No. HD-41183 Shrink Attachment

Part No, HD-41185 Hose Cutting Too! Part No, HD-41325-95A Scanalyzer Cartridge

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

Part No. HD-41215 Oil Filter Wrench Part No. HD-41496-Transmission Case Seal Installer



ae

Part No. HD-41506-Crankshaft Locking Too!

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

Part No. HD-41551-Fork Spring Keeper

Part No. HD-41609 Amp Terminal Crimp Tool

1.26

Part No, HD-41675-Oil Pressure Sending Unit Wrench.

art No, HD-42135 Spoke Nipple Driver

‘gl

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

Part No. HD-42508 T-40 I.P. and 7-45 LP. Torx Plus Driver



Part No, HD-42682 Breakout Box

Part No. HD-42774 Seal Installer

Part No. HD-42879 Electrical Crimp Too!

Part No. HD-42921 Scanalyzer Cable

st

Part No. HD-42962 Breakout Box Adapters

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

Part No. HD-94600-37B Mainshatt Locknut Wrench

4-27



Part No. HD-94681-80 Spoke Nipple Wrench Part No. HD-94804-57 Rocker Arm Bushing Reamer

— gis

a
art No, HD-94700-52C Shock Spanner Part No. H0-94812-1 Pinion Shaft Bushing Reamer

Use with HD-94812-87

=s| |
Part No. HD-94800-26A Connecting Rod Bushing Part No. HD-94812-87 Pinion Shaft Reamer Pilot.

Reamers and Pilots Use with HD-94812-1

‘SS

Part No. HD-94803-67 Rea Intake Camshaft Part No, HD-94820-75A Rear Shock Spanner Wrench
Bushing Reamer

1-28
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Part No. HD-95017-61 Large External Retaining

Ring Pliers

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

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

At een ee Vy

4-1/8" 3/4" 5/8 172
|

Part No. HD-95760-69A Bushing/Bearing Puller Tool Set.
Set includes items 1-7. Items 8 (HD-95769-69), 9 (HD-

95770-69) and 10 (HD-95771-69) are optional

Part No. HD-95952-338 Connecting Rod
Clamping Too!

Part No, HD-95970-32C Piston Pin Bushing Too!

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

Part No. HD-96295-65D Timing Mark View Plug.
Use with HD-33813,

1-29
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Part No. HD-96550-36A Valve Lapping Tool

Be
o

1p
Le

WwW

Part No, HD-96650-80 Flywheel Truing Stand

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

HD-963939-516 Piston Ring Compressor

OSs
Part No. HD-96718-87 Pinion Bearing Outer Race

Lapping Kit

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

Part No, HD-96796-47 Valve Spring Tester

Part No. HD-96921-52A Oil Pressure Gauge



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

Use with HD-96921-52A,

Part No. HD-97087-658 Hose Clamp Pliers

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

XLH 883 | XLH 883 XLH 1200
| HUGGER

Dimensions | in mm | in. | mm
Wheelbase 60.2 1499

|

|Weights Ibs, kg | Ibs. kg bs. kg

|Vehicle Weight Ratings Ibs. kg | Ibs. kg

Front 353 | 160

Capacities us. | titers | Us. | titers | US. | thers
| gal. | | gat gal

| |
Jus.at) ters Jus.at) mm |us.gt| mi

| us. | mi | us. | mi [US.o2.| mi

Front fork (per fork side 2 :

2.0

leoaiante |
Brake Disc in. in. mm in. mm

| ‘tont 115
Rear 15 |

Maximum dise runout (front nk

* Same as XLH 883.

XL 1200C | XL 1200S |
CusTOM | SPORT

in. mm in. | mm.

35 sag | 3 886

49.75 | 1264 | a

tbs. | ko | tbs. | kg

Ibs. | kg | ibs. | kg

Us. | iters | US. | ters
oul gal

us.gt| mt fus.at.| mi

us.oz| mi |us.oz| mi



XLH 883

|Tire Data | psi | bars

Up to 300 Ib. oad

rot 30 | 24

Upto

F 0 1

Rear 40 8

Torque Values Nin

|Frontaxle nut

ar axle nut

et mounting bots

|Brake disc mounting
Front wheel 16-24 | 22.93

Rear wheol 30-45 | 41-€

Brake caliper mounting screw

Front brake master cylinder clamp screws | 70-80 | 7.9

Rear brake master cylinder mounting screws | 155-190 | 17.5

Rear brake master cylinder cartridge locknut | 30-40 | 41-54

Brake line banjo fitting bolt

Brake caliper blaeder valve

Front inboard brake pad retaining screw

Front fork upper bracket pinch screw:

Front fork lower bracket pinch

Front axle pinch screw and nut

| Front fender mounting fastene
jpport m

ich control clam

Ie ilebat witch housing screw

Throttle control clamp screw

Handlebar clamp screw

Rear fork pivot shaft

Right otrest mount castle nut

Rea

Uppe unting faste

Front muftier mounting

Rear muffler mounting lo

Exhaust pipe-to-cylinder head nuts

;
SPECIFICATIONS (CONTINUED) :

|
XLH 883 | XLH 1200|XL 1200C| XL 1200S
HUGGER CUSTOM} SPORT

|
|

| |Id]

*** Numbers in bold are in in-Ibs.



SPECIFICATIONS (CONTINUED)

TIRES Tire sizes are molded on the sidewall. Refer to the TIRE FIT

MENT TABLES below. Rim size and contour are cast
mped into the exterior surface of the rim

Awarnine Example: T19 x 2.15 MT DOT, ‘T" indicates that the rim con
forms to Tire and Rim As: standards, The "19" is the
normal diameter of the rim in inches, measured at the bead

eat diameter. The “2.15” is the width of the bead seat m
sured in inches. "MT" designates the fim contour. "DOT
means that the rim meets Department of Transportation Fed

Tires must be correctly matched to wheel rims. Only the
tires listed in the fitment tables below can be used for
replacement, Mismatching tires and rims can cause dam-
age to the tire bead during mounting. Using tires other
than those specified can adversely affect motorcycle sta SLOSS AE Ear ares

Fitment — Tubeless Cast Wheels

wieecsze | rMsizee mvauve TRE SE |
trosinon | Cowrout | HOLEOm | aor oe urea |

DUNLOP K591 S&FR ELITE SP |
19 in, - Front | 119 x 2.15 MT 0.45 in. 100/90:V19

Tire Fitment - Tube Type Laced Wheels

WHEEL SIZE RIM SIZE & TUBE TIRE ARE
& POSITION CONTOUR SIZE DUNLOP LTB aE

19 in, ~Front T19x250TLA | 90-19 100/90-19

DUNLOP TOURING ELITE II

1 in, = Front T21x 215 TLA 3,00 x24 MH90 - 21 5%
16 in, — Rear T16 x 3.00 D wrote | MT90 - B16



SPECIFICATIONS (CONTINUED)

VEHICLE IDENTIFICATION NUMBER

A 17-digit serial number, or Vehicle Identification

(VIN), is stamped on t

THDACEM 13200

Number
Tight side of the steering head (ex

An abbreviate VIN is stamped on the front left side of the

crankcase (ex., CEMV200037). See Figure 2-1

NOTE

ways give the VIN or abbreviated VIN when order
‘or making inquiries.2

Figure 2-1, Abbreviated VIN Location

Engine Size

M = 883 cc engine

P = 1200 ce engine

VIN Check Digit
Varies: can be 0 through 9, or X.

Serial Number

1 HD 4 CH P 1 3 Ww Y 200062

Assembly Plant
Y =York, PA

K = Kansas City, MO

Motorcycle Type

t (301 cc and larger engine displacement)

= Middleweight (351-900

Manufacturer and Make 1

Harley - Davidson

= Heavywel

engine displacement)

imple VIN as it appears on the steering head ~1HD4CHP 13WY200062
Sample abbreviated VIN as it appears on the engine crankcase~ CHPW200062

Vehicle Identification Number (VIN)



WHEELS

GENERAL

Good handling and maximum tire mileage are directly related

he care of wheels and tires. Regularly inspect wheels and

‘and wear, It handling problems occur, check

the TROUBLESHOOTING guide in Section 1 or see the table
below for a list of probable cause

Keep tires inflated to the recommended air pressure, Always
balance the whee! after replacing a tube or tire,

Awarning

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

Figure 2-1

TROUBLESHOOTING

joa Figure 2-2, Check tite inflation pressure at lea

ach week, At the same time, Inspect tire tread for punctures,

outs, breaks and other damage, repeat the inspection betore

road tip

Wheel Service Chart

1 Loose axle nuts | Tighten front axte nut to 50-55 ft-lbs (68-75 Nm) tor Tighten rear axl

4. Alignment year wheel in frame or :k wheel alignment as described in this section or repair rear fork |

5. Rims and tires outot-true sideways; | True wheels, replace rims or replace spokes. See LACING WHEELS and |

6, Rims and tires out-of-round or eccen: item 5 above |

|

| and BRACKET ASSEMBL

| 19. Rear fork bearings. heck 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 (8000 km), or whenever

handling irregularities are noted, see the chart on the preced:
ing page for the recomme rocedure

If tires must be replaced, same

must be used. Other tires may
juipment tires

correctly and may be

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

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

26

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

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

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

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

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



FRONT WHEEL

REMOVAL (Figure 2-2)
1, Block motorcycle underneath tame so front wheel is

raised off the ground,

2, Remove caliper mounting hardware (8). Let the caliper
hang loose.

NOTE

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

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

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

5, Remove spacer.

DISASSEMBLY
(Figure 2-3, Figure 2-4)
1, Move wheel to bench area. On the side of the wher

opposite the brake disc (hub plate side of cast wheel)
remove external spacer (12) from hub, Pry out oll seal
(6), Remove bearing inner race (7) and spacer sleeve

(9), Discard oil seal

‘On brake disc side of wheel, remove oil seal (6), bearing
inner race (7), spacer washer (16) and shim pack (15),
Discard oll seal

3. Remove the T-40 TORX® screws (4) and brake dise (6).
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 tire. Remove the tube from the rim, if applicable.
See TIRES,

6. Ifit is necessary to remove the hub from laced wheels,
oosen all the spoks nipples and remove the rim and.
spokes.

CLEANING, INSPECTION AND

REPAIR
1, Thoroughly clean all parts In solvent

Awarnine
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 oF excessive wi
bearing races for scoring, discoloration,
and other damage.

3, Always replace bearing assemblies as
both bearings, inner and outer races.

4 complete set-

Inspect shims for tears, cuts or kinks. Replace
sary.

18 neces:

RIGHT SIDE

1. Pinch screw
2. Washer
3. Lockwasher

LEFT SIDE

Axle

Nut
Lockwasher
Flat washer
Brake caliper mounting hardware

Figure 2-2, Front Wheel Mounting



1. Axle nut 13. Axle
2. Lockwasher 14. Spacer

3. Flat washer 15. Shim pack
4. Torx screw (10) 16. Spacer washer
5. Brake disc
6. Oil seal (2)
7, Bearing assembly (2) )
8. Bearing outer race (2) y

9, Spacer sleeve
10. Cast wheel
11. Hub plate \ 1
12, External spacer

| “10

15
16

7,8
.

5 S

14. S
3 /

2

a 13

4 12
1

6
7.8

Figure 2-3. Cast Front Wheel

6. Obtain a set of new Dotain new x

> ng new moved, Tigh

v EARING RACE REMOVER/IN R

Awwannine 2 in around rollers. Use of
Do not allow brake fluid, bearing grease, lubricants, etc. a ay tah aera
to contact brake disc or reduced braking ability will 5

‘occur, possibly resulting in personal injury and/or vehi-

cle damage whee! be ) Part

28



1. Axle nut 11. Wheel
2. Lockwasher 42, External spacer :

3. Flat washer 13. Axle

4, Torx screw (8) 14, Spacer

5. Brake disc 15, Shim pack
6. Oil seal (2) 16. Spacer washer
7. Bearing assembly (2)

8. Bearing outer race (2) \:
9. Spacer sleeve .
10. Whee! hub \

}

7,8

6 > ®
5 y

4 = \t U®&)

3. Keo |
2 “es

. 13

¢ 
6

{ AL, S 12

6

( 7.8
15

16

Figure 2-4, Laced Front Wheel

nsert Shim pack (15) into brake dise sido of hub until it 10, Lightly coat outside lip of new oil seal (6} with loan

insort spacer washer (16) into hub unt it seats against flush with hub face (100.020 in, (0.51 mm) recessed)
the shims, Insert tapered end of bearing Inner race (7)

into hub until it contacts shoulder of spacer washer. A ink Sibaly inten ial hood Sth

Lightly coat outside lip of new oil seal (6) with clean ane

angine oi. With the open side in, press in oll seal until

flush with nub face (lo 0.020 In, (0.51 mm) recessed) 12, With the chamfer facing inward, install external spac
Pack cavity between oll seal and bearing with bearing (12) in ol seal 1D.
raans

On the side of the wheet opposite the brake disc (hub 13: Install tube. on wheel rim, applicable, install ti

plate side of cast wheel), insert spacer sleeve (9) into fem
nub until t seats in bore on brake disc side, Sp

Jeeve must not be cocked or fited in bore. Insert tapered 14. Verity that wheel and tire ate truo, See TAUING LAC

and of bearing inner race (7) into hub untl it contacts end WHEEL or CHECKING CAST RIM RUNOUT, whichever

ot 5 appli

29



INSTALLATION

—
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-

trot and personal injury.

Position wheel between forks with brake disc on left side
af vehicle, external spacer on right. With pinch
loose, insert threaded end of axle through right side fork.

Push axle through Tork and wheel hub until it begins to

‘emerge from lett side of hub,

See Figure 2-5. Push axle through left fork, until axle 6. See Figure 2-6, Mount a magnetic base dial indicator on
fork 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 whee! in position, zero the dial Indicator gauge

Move the wheel forward as far as it will go. Note the read
ing of the dial indicator. The lateral movernent or end play
‘must fall between 0.002 and 0,006 jn, (0.05-0,15 mm).

shoulder contacts external wheel spacer on

Repeat the procedure to verity the reading

1. Magnetic base 3. Axle

2. Brake disc 4, Dial indicator

Figure 2-6, Check Wheel Bearing End Play
1. Spacer 3. Lock washer
2, Flat washer 4, Axle nut

Sa Naa 7, Remove the wheel and substitute thicker spacer shims)
if the end play must be increased. Use thinner spacer
shim(s) to reduce the end play. See the following table for

See Figure 2-6, Install flat washer (2), lock washer (3) the available spacer shim thicknesses,
land axle nut (4) over threaded end of axle. Insert Screw

der oF steel rod through hole in axie on night sido ot

8 (68-75 Nm) torque Front Wheel Bearing Spacer Shims

Ibs (28:37 Nm) torque Thickness ae

brake caliper, Tighten brake caliper mot ie Ldatid
(8) to 25:30 tbs (@4-41 Nm) torque 0.03010 0083 «07610084 7800082

detailed information, see FRONT BRAKE 0.015 to 0.017 0.38t0043 | 43291-82
INSTALLATION, in this section 0.0075100.0085 0190100216 | 4929282

0.0035 00.0045 o.089t00.114 | 49299-82
0.0015 t0 0.0025 0.098 to. 0.0 4324-82

240



REAR WHEEL

REMOVAL

i Re nd of motorcycle high enough to permi

heel removal, Support motorcycle with suitable block-

‘ng underneath frame

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

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

1. Axle nut 3

2. Cotter pin 4

Fiat washer
Rear axle

Figure 2-8, Rear Wheel Mounting

Gently tap end of axle (2) with a soft hammer to loosen
Pull axle {ree of frame assembly.

Nore

Do not oper
removed or the ce

the piston requi

the rear brake pedal with the rear whee!

per piston may be forced out. Reseating
assembly of the caliper

Remove spacer (16, Figure 2-9; 18, Figure 2-10) and rear

Wheel assembly

DISASSEMBLY

Cast Wheel (Figure 2-9)

|, Move wheel to bench area. On the sprocket side of the
4) from hub, Pry out oil

nner race (6) and spacer

wheel, remove external spac

seal (3). Remove bearing i
sleeve (7). Discard oil seal

2. On brake disc side of wheel, remove external spacer (4)

from hub. Remove oil seal (3), bearing inner race (6),
spacet washer (11 and shim pack (19). Discard oil seal

3, Using a TORX T-45 driver, emo
@) othe brake disc-(10)

» the 45 TORX screws

NOTE

TORX screws (9) have.a thread lock pateh that provides
ner locking for three removal and installation cycles. Always

replace screws after

may be compromised.

ae use cycles 6 fastening integrity

4, Remove five bolts
belt sprocket (13)

(18) with flat washers (17), Remove

II bearing replacement is necessary, remove the oute

aring aces (6) using WHEEL BEARING RACE

FREMOVERVINSTALLER (Part No. HD-3307 1A)

Laced Wheel (Figure 2-10)

1, Moye wheel to bench area. On the sprocket side of the

wheel, femove external spacer (4) from hub, Pry out ail

seal (3). Remove bearing inner face (5) and spacer
leove (7). Discard oil seal

On brake disc side of wheel, remove external spacer (4)

from hub, Remove oil

spacer washer (12) and shim pack (8). Discard oil seal
al (3), bering inner race (5),

3, Using a TORX 45 driver, remove the T:45 TORX screws

(9) and locknuts (10) to remove the brake dise (11)

NOTE

TORX screws (9) have

tener locking tor three removal

akes). Always replace screw
ening integnly may be compromn

2 thread fasatch that provi

d installation cycles (or

after three use cycles or

4

4. Remove five bolts (20) with washer

(14), Remove belt sprocket (15).

(19) andl jocknuts

(1 bearing replacement is necessary, remove tI

bearing (6) from hub using WHEEL BEARING

RACE REMOVEPVINSTALLER (Part No. HD-3307 14)

6. If it is necessary to remove the hub from the

loosen all spoke nipples and remove the rim and sf

CLEANING, INSPECTION, AND
REPAIR

1, Thoroughly clean all parts in solvent



3 OMseal@) 12. Tapped ote (10)
4, Spacer (2) 13. Sprocket

8 Whee! 17 Washer)
9. SeemrasTORx 18 Bolts)

pan head ) 18, Shim pack

13

4
16

= 14

17 va}
18

5,6 |

10 3 |

W
19

warning 5. Inspect brake disc. Replace disc it warped or badly

can also cause a bearing to fly apart, which may ‘screws after three use cycle ee NOTE under Disa:
result in personal injury. embly, Cast Wheel,

clean parts.

2. Inspect all parts tor damage or excessive Inspect

bearing races for scoring, discoloration, casing cracks

and other damage.

3. Always replace bearing assemblies as a complete set

both bearings inner and ouler races.

4. Inspect shims for te ts or kinks. Replace as neces:

ASSEMBLY

Cast Wheel (Figure 2-9)

1, If removed, press outer races (6) into each side of hub

using WHEEL BEARING RACE AEMOVERI
INSTALLER, (Part No. HD-33071A). Apply a. liberal
amount of bearing grease to bearing outer races after

installation



Nut

Cotter pin

Bearing outer race (2)
Spacer sleeve
Shim pack

9. Screw, T-45 TORX
pan head (5)

10, Locknut (5)
11. Brake disc
12, Spacer washer 17. Washer

13. Wheel assembly 18, Spacer
14. Locknut (5) 49. Washer (5)
15. Sprocket 20. Bolt (5)

16. Axle 21. Hub

Figure 2-10. Laced Rear Wheel

Awannine 2 Verity that brake

to contact brake isc or reduced braking. ably wil X screws fe thee use oyees. Te

3. Apply t ITE THREADLOCKE



sprocket (13) using bolts and washers (17). Tighten bol
(os (75-88 Nm) forque.

literal amount of bearing grease to bearing inner

races (5), Pack grease into cavities around rollers.

NOTE

Use a good quality wheel bear
No. 9855-89,

HD Part19 grease, suc

Insert shim pack (19) Into brake disc side

contacts counterbore. With the shoulder facing outside:
insert spacer washer (17) Into hub until it seats against
the shims. Insert tapered end of bearing innar race (
into hub until it contacts shoulder of spacer washer,

1b unti it

oat outsideLightly ip of new oll seal (3) with clean

engine ail. With the open side in, press in oll seat until

recessed 0.31 in, (7,9 mm) fram hub face.

Pack cavity between oll seal and bearing w

grease

h bearing

8, With the chamfer facing inward, in

(A) in oll seal 1.0.

tall external

9, On the sprocket sido of the wheel, insert s ve

> hub until seat on brake disc side

Spacer sleeve must not be cocked or tilted in bore. Insert

tapered end of bearing inner race (6) into hub unti it con:
tacts end pacer sleeve

10, Light
engin

oat outside lip of new oll seal (3) with cl

oll, With the open side in, press in oil seal until
jed0.31 in, (7.9 mm) from hub face

11, Pack cavity between oil seal

grease

12. With the chamfer facing inward, install external

13, Install fire, # removed, Verily that wheel and tie are true
See CHECKING CAST RIM RUNOUT

Laced Wheel (Figure 2-10)

1 Withe hub and rim were di

spokes and rim, See LACING WHEELS
assembled, assemble the hub,

Il removed, press outer racos. each side of hub
using WHEEL BEARING RACE REMOVER/INSTALLER,
(Part No, HD-89071A). Apply a liberal amount of bearing
groase to bearing outer races after installation

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

ify that brake dise (11) is thoroughly clean, Secure
dise to hub with 7-45 TORX screws (9) and locknuts (10)
Use new T-45 TORX screws after th oy

Tighten screws to 30-45 ft-lbs (41-61 Nm) torque.

ly two drops of LOCTITE THREADLOCKER 271
(red) to threads of each sprocket bolt (20). Install the belt

244

Use

6

10.

sprocket (15) using bolts, washers (19) and locknuts
(14), Tighten polts to 45-55 ftbs (61-75 Nm) torque.

Apply a liberal amount of beating grease ta beating inner
races (5), Pack grease into cavities around rollers, Use of

HO-33067 Wheel Bearing Packer is recommended

uch as H-D Part

Insert shim pack (8) into brake disc

‘counterbore. With the shoulde
fe of hub until it

facing outside
spacer washer (12) into hub until it

the shims. Insert tapered end of bearing inner race (5)
into hub until it contact

Lightly coat outside lip of new oil
engine oil, With the open
recessed 0,26-0,28 in, (6.

eal (3) with clean

In oll seal until

n hub face

ide in, pre

7.4 mm) fre

Pack cavity between oll seal and bearing with bearing
grease.

With the chamfer facing inward, i tall external spacer

(4) in oll seal ID.

On the sprocket side of the wheal, insert spacer sleeve

(6) into hub until it seats in bor
Spacer sleeve must not be cocked or tted in bore. Insert

tapered end of bearing inner race (5) into hub until it con:

on brake disc sida,

Lightly coat outside lip of new oil seal (3) with clean

engine oil. With the open side in, press in oll Seal until
recessed 0,26-0.28 in. (6.6-7 1 mm) from hub face

Pack cavity between oll seal and bearing with bearing

grease

With the

(4) in oil seal (.D.
hamfer facing Inward, install extemal spacer

Install inner t

Verify that wheel and tire are true,

WHEEL
TRUING LAGED



INSTALLATION
1. Place wheel centrally in the rear fork rm) with the

brake disc in the caliper. Slide wheel far enough forward
sprockel and then slide the wheel backto slip belt ove

2, Apply LOCTITE ANTI-SEIZE LUBRICANT to axle (14.
Figure 2-9; 16, Figure 2-10), Insert axle through right

ide of rear fork, spacer (16, Figure 2-9; 18, Figure 2-10),
assembly, rear caliper bracket and left side of rear

3. See Figure 2-8. Install flat washer (3) and nut (1) on end

of axle (4). Tighten axle nut to 60-65 ft-lbs (81-88 Nm)

torque.

Awwarnina
Check wheel bearing end play alter 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.

|. Bee Figure 2-9 and Figure 2-10. Mount a magnetic base

dicator contact

point on the end of the axle, Move the wheel back as far
48 It wil go. Holding the wheel in position, zero the dial

Indicator gauge. Move the wheel forward as far as it will

yo. Note the reading of the dial indicator. The lateral
movement or end play must fall between 0,002 and 0,006
In, (0.05-0.15 mm), Repeat the procedure to verity the

reading

dial indicator on the brake disc. Set the i

5. Remove the wheel and substitute thicker spacer shim(s)
(19, Figure 2-9; 8, Figure 2-10) if the end play must be
Increased, Use thinner spacer shim(s) to reduce the and

nlay. See the following table

Ihicknesse

Rear Wheel Bearing Spacer Shims

a ani aaniting

10.030 to 0.033 07610 0.84 43290-82

0.015 t0. 0.017 0.98 100.43 49291-82
0.0075 t0.0.0085 0.190100 13292-82
0.0035 t0.0.0045 0,089 10.0,114 3293-82

0.0015 100.0025 0,038 to 0,064 3204-82

6. Check for proper belt tension (see SECONDARY DRIVE
BELT in Section 6 DRIVE/TRANSMISSION), Alig

(oe TIRES, INSTALLATION, WHEEL ALIGNMENT
this section),

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



16 INCH WHEEL LACING

General

30 |.P (Torx Plus) head spokes are shown below.

Lacing Wheel

1. Place hub

insert a

ide (narrow flange)

Narrow Flange

Figure 2-11 Figure 2-44

Position rim over t

Using any

Into the rim hole to the left of th

upper haif of the rim centerline,

hub and spokes with valve stem
ne frst spokehole up. war row

Figure 2-12

1@ NeW 16 Inch laced wheel rim is shown below, Ne

‘can be Identiiad by the “half moon” shape around th

Valve stom

Ht S27

Figure 215

3, Install remaining lower row spokes in every fourth hole

Vive stem

—— :

Figure 2-13

216

Figure 2-16



——S ST

4, Place the fist upper row spoke into the hub as shown Place
below, Angle the spoke counterclockwise crossing four
lower row spokes oke must enter the hole to the

Tight of the valve stem ho!

wise, Into hub and rim

Valve stam
. Hole

KK

|

First
spoke

Figure 2-20

Figure 2-17
8. [ndert any upper row spoke into hub and angle spoke

instal the remaining fine upper row spokes into every counterclockwise. Place spoke into appropriate rim hole

fourth remaining hole above the rim centerline. This com

pletes spoke installation on brake dise side

Figure 2-21
Figure 2-18

6 Tutn wheel assembly over so the sprocket side (wide) 9° Install remaining nine upper row spokes. This completa:

faces up. Place any lower raw spoke Into hub. Angle spoke Spoke instalation, Proceed to whee! tuing éection, page

‘clockwise and place into tiny hole angled to accept i 0,

Wide Fian row

Sprocket 3 >< spore

Figure 219
Figure 2-22

247



19-INCH WHEELS

1, See Figure 2-23, Divide spokes into two graups: Inner
spokes have long heads, outer spokes have short heads

There are also fine- and coarse-threaded spokes and

nipples. Match up fine-thraaded spokes with fine:
threaded nipples, and coarse-hreaded spokes with
coarse-threaded nipples. Do not intermix the thread pat

tems,

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

ing the inner and outer spokes

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

Outer spoke Inner spoke
(long-head)

Figure 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 oils may lead to premature tire failure, possi
bly resulting in personal injury and/or property damage.

2 Lubricate spoke threads
mounting lubricant

ind nipple shoulders with tire

3. Soo Figure 2:24, Place hub on bench either side. up.
Insert one outer spoke (short-head) into any bottom
flange hole and swing it clockwise. Insert an inner spoke

(long-head) in the next hole to the lett of the outer spok
Swing the inner spoke counterclockwise over the 0
spoke,

Inner spoke
Outer spoke (long-head)
(Short-head)

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

218

Figure 2-25. Bundling Top Spokes

6. Swing all bottom tlange outer spokes (short-head) clock
wise. Swing the inner spokes (long-head) counterclock:
Wise, crossing over the outer spokes. Angle all spokes a

far as they will go without overlapping the next LIKE

spoke, For instance, swing an outer spoke (short-head)
clockwise as far as it will go before crossing another
outer spoke,

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

B. Seo Figure 2:26, The rim is divided into ten groups of
spoke holes, four holes to a group. Each group has two

holes on the left and two holes on the right, angled

Inward towards each other. Only one hole in each group
will be angled toward the bottom flange inner spoke:
(long-head). Lace all bottom flange inner spokes into
these holes. Secure each spoke with a nipple screwed
on the end about three turns,

NOTE

Hub and spoke assembly may have to be spun slightly within
the rim to allow proper spoke-to-tim alignment, Keep the bot:
tom flange spokes crossed in correct position when spinning
the hub, Also, keep the top flange spokes fanned around the

rim. If they fall off the rim and become tangled in the bottom
flange spokes, the hub will not rotate and it
sary to unlace the wheel to untangle them

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

10. Lace all the top flange inner spokes, one
ing the outer spokes resting on the rim.

flange inner spokes clockwise.

ta time lea

wing the top



1

Group of four spokes

(0 groups —
4 spokes
er group

11. Lace the top flange outer spok

clockwise and make sure eack

spokes before securing it to the rim,

2419



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
90° apart

Figure 2-27, Marking Spoke Groups

NOTE

All Harley-Davidson laced wheel

Each outer spoke four in

ing rim hole,

use a cross-4 pattern,

1er spokes before enter

Finger tighten the spokes in thes
other spokes loose,

» four groups. Leave all

3, Install truing arbor in wheel hub and place wheel in
WHEEL TRUING STAND (Part No, H0-99500-80)
Tighten arbor nuts so hub will turn on its bearings.

4, See Figure 2-28, and Figure 2-29, The hub must be cen
tered sideways with the rim. Lay a straightedge across

the hub brake disc flange and one of the marked spoke
‘groups. Measure the distance from the straightedge to
the rim as shown. If this dimension is not equal on both

of the wheel, loosen and tighten the four spokes

accordingly. Use SPOKE WRENCH (Part No. HD-94681
80).

NOTE

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

EXAMPLE

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

Figure 2-28, Centering 16-In. Hub



Always loosen the appropri

Figure 2-29. Centering 19+in and 21-In Hub

AccauTion
te two spokes before tight

ening the other two, Reversing this procedure will cause
the rim to become out-ol-round,

Repeat Step 4 for all four groups on the wheel

16 Figure 2-0, Alter rim has been centered sideways it
must be checked and trued radially, Adjust truing stand

uge to tho rims tire bead seal as shown. The rim

ld be trued within 0.020 in, (0.76 mm).

Spin the rim slowly. If the rim contacts the gauge on or
near a marked group of spokes, loosen the spokes in the
marked group on the opposite side of the rim, Now
tighten the spokes in the group whet
contact. Loosen and tighten spokes an €

turns.

the tim makes
ual number of

It the rim 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

When the wheel is centered and trued, start at the valve
hole and tighten the rest of the spoke nipples one turn at

a time alternately until they a snug.

8. Seal each spoke head in the hub flange using a flat nose
punch and hammer, Then check wheel truene:

and tighten the nipples accordingly,

Acaution

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

Radial
runout

Spoke nipple
wrench

Figure 2-90. Truing Rim Radially

File or grind off ends of spokes protruding through ni
ples to prevent puncturing tube When tire is mounted,

10. See Figure 2:28, and Figure

and retrue wheat it ne

29, Check dimension A
nin specifi



CHECKING CAST RIM RUNOUT

for lateral and radial runout before install

hhub will turn-on
rim lateral runout, place a

f the rim tb

bearings. To che
or dial indicator

0,040 in. (

1
if lateral runout

2 the wheel

See Figure 2-32
Replace the
(0.76 mm).

Ch
eel if unout exc

Gauge
Vi

Lateral
runout

Radial
runout

2-22

Figure 2-31, Checking Cast Rim Lateral Runout.

Figure 2-32, Checking Cast Rim Radial Runout

Sheek for radial runout as shown

0.030 in



TIRES

GENERAL

Tires should be inspected for punctures, cuts, breaks and

ar at least wookly,

Whenever a tire on a laced whee! is replaced, the tube should
also be replaced. Inner tubes should be patched only as an

emergency measure. Replace a damaged or patched tube as

soon as possible, Rim bands must be used on all laced

Some tires have arrows molded into the tire sidewall, These
tires should be mounted on the rim with the arrow pointing in

the direction of forward rotation. The colored dot on the side:
wall is a balance mark and should be located next to the
valve stom hole,

Awannine

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 whool.

Failure to observe this warning could result in tire failure
which may result in personal injury.

Sd

F

Figure 2-33, Stfarting Tire Off Rim

REMOVAL
1. Remove wheel from mol

WHEELS.
yele. See FRONT or REAR

2. Dellate tie.

8. Loosen both tire beads from rim flange. in most

bead breaker machine will be required to loasen the

beads from the rim,

4. See Figure 2-33. Attach RIM PROTECTORS (Part No,
HD-01289) to the rim, Using tire tools (not sharp instru

ments), start upper bead over edge ol

Repeat all around rim until first bead is 0
the tube an tube type wheels

im at_vaive

rin, Remove

Acaution
Do not use excessive force when starting bead over rim,
Excessive force may damage wires in tire bead.

5. Push lower bead into rim well on one s

tool underneath bead from opposi

rim edge. Remove tire from rim.

de and insert tire

side, Pry bead over

6 On tubel

aged or leak:

tire rims, remove the valve en if it is dam.

NOTE

not neces

one side

On jube type wheels, it i
femove tire trom rim. Removir

be repl

sary to completely

allows the tube 10

ced and allows for inspection of tir

7, Mount the tire on
for inspection

IRE SPREADER (Part No. HD-21000)

and repair procedures

CLEANING, INSPECTION, AND

REPAIR
4, Gloan the inside of tire Ind outer surface of tube,

2, Ifrim is dirty or rusty, clean with a stif wire brush,

3, Inspect the tire and tube for wear and damage, Replace
worn tires. Replace damaged tubes. Use TIRE REPAIR

KIT (Part No. HD-20000) for tire repair. Follow the kit
manufacturer's instructions

2-23



INSTALLATION

Tube Type Tires

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

1, See Figure 2-34. On laced wheels, install a rim strip into
the rim well. Make sure no spokes protrude through nip:

ples, and be sure to align the valve stem hole in rim strip
wilh hole in

Figure 2-34, Installing Rim Strip

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 rim well. Work the bead on as far

s possible by hand, Use the tire tool to pry the rema
ing bead over the rim flange.

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

Soo Figure 2-36. Starting 180" from valve stem, start the

second bead onto the rim, Work the bead onto the rim
with tire tools, working toward valve in both directions:
Remove the valve core from valve stem before prying the
remaining bead over the rim flange,

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

228

Figure 2-35. Starting Bead on Rim

Figure 2-36. Starting Second Bead on Rim



Tubeless Tires 6. See Figure 2-36. Start 180° from the valve stem h
start the second bead on the sim

im with tre tools. working
Awarnine tions,

Ne and

Nork the bead onto the
ward the valve in bot dire

Apply air to the stem to 5Only install original equipment (stock) tire valves and the beads on the rim. I may
valve caps. A valve or valve and cap combination that is ary to use a BEAD EXPANDER, Part No. HD
too long may interfere with (strike) adjacent components, 28700 on the tire unfil the beads seal on the rim.
damage the valve and cause rapid tire deflation. Rapid
tire deflation could cause loss of control and personal Awarning
Injury.

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

Also, aftermarket valve caps that are heavier than the — beads can cause the tire rim assembly to burst with force
stock cap may have clearance at slow speeds; but, at sufficient to cause personal injury. If the beads fall to
high speed the valve/cap will be moved outward by cen- seat to 40 psi (2.8 bars), deflate and relubricate the bead
\wifugal force. This outward movement could cause the and rim and reinflate to seat the beads but do not exceed
valvelcap to strike the adjacent components, damage the 40 psi (2.8 bars).
valve and cause rapid tire deflation. Rapid tire deflation
could cause loss of control and personal injury, Checking Tire Lateral Runout

(Figure 2-38)

remove tire from rim, and check rim bead side runout to

It rim is at fault,

Tire lateral
runout 0.080 in.

(2.03 mm)

1. Tubeless tire valve stem ~ 19-inch whee! \
2. Tubeless tire valve stem — 16-inch wheel Fingal

Figure 2-37. Tubeless Tire Valve Stem

Figure 2-38. Checking Tire Lateral Runout,
Insert Valve stem into’ fim hole, and install metal

With raised center facing away from rim. install first hex
Nut, and tighten {0 20-25 inelbss (2.3-2.8 Nm) torque. Tire

valves for 19:inch rims have only one nut that must be

lightened to 35-40 in-Ibs (4.04.5 Nm) torque.

3. Install second hex nut, While holding first nut with a

wrench, tighten second nut to 40-60 ines (4.5-6.8 Nm

4. ‘Thoroughly lubricate the rim flanges and both beads of

with tira lubricant,

Figure 2-35, Starting at the valve stem, start the fir
d into the rim woll, Work the bead on as lar as

ble by hand. Use a tire tool to pry the remaining bead

wer the rim Ne

pose!

2.25



Checking Tire Radial Runout

(Figure 2-39)

Tire tread radial runout should not be greater than 0,090
in. (2.29 mm). If runout exceeds specification, remove

tire from rim and check rim bead runout to determine it
im is al fault,

3, I fim bead seat runout is less than 0.030 in, (0,76 mm),

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

Tunout is greater than 0.030 in, (0.76 mm), correct by
tightening selected spoke nipples (laced wheels) or
replace wheel (cast wheels). Install tire and cher

radial runout again.

\)\ Tire racial

J} runout

Wheel Alignment

CHECKING WHEEL ALIGNMENT (FIGURE 2-40)

Awarninc
Correct vehicle alignment is very important for proper
vehicle handling and vibration control, Caretully check
alignment according to the following procedure. Incor-
rect vehicle alignment could cause loss of control, result:
ing in personal injury.

1. Fabricate an alignment too! (1) using a piece of 1/8+in

(3.175 mm) diameter aluminum welding rod 11-1/4 in.

(286 mm) long. Grind one end down to a blunt paint. Use

liers to bend rod 90° as shown. Place a snugyfiting rub:

ber grommet (4) on rod to act as a slide measurement

indicator

Insert pointed end of alignment toot in index hole (2) on
Tight side of swing arm (3), Slide rubber grommet along

tool shaft until it aligns with center of rear axle, Measure:
Jistance from pointed end of alignment tool to grommet

Repeat measurement for left side of swing arm

3, if eft and right side measurements are not equal, adjust
ear Wheel alignment according to the following proce

dure ~ ADJUSTING ALIGNMENT

Jean.
a2 mm)

f iwineerm |

1. Wheel alignment tool

2. Index hole (2)
3. Swing arm
4, Rubber grommet

Figure 2-40, Checking Wheel Alignment Using Wheel Alignment Too!



ADJUSTING WHEEL ALIGNMENT (FIGURE 2-41)

1. Remove and discard cotter pin (1).

1. Cotter pin 3,

2. Rearaxlenut 4
Axle adjuster nut (2)
Axle adjuster stud (2)

Figure 2-41, Adjusting Wheel Alignment

osen rear axle nut (2),

3. On side of rear fork which has longer distance from index

(a axle center, turn nut (3) on axle adjuster stud (4)

horten distance. Adjust axle until
alignment measurements are equal

counterclockwise 0

lett and right side

NOTE

© Keep axle adjuster ichanisins firmly

ar fork during

by applying

rear belt, T

forward

procec ove. Do erate upward

ns roar belt,

against both adjusterWhich holds rear axle
mechanisn

© bd

until at

nat tighten réar axle nut (2) ar install cotter pin (1)

4. Check rear drive belt tension after aligning rear wheel
adjust it required. See DRIVE/TRANSMISSION, SEC

ONDARY DRIVE BELT, ADJUSTMENT

I not yet performed, tighter 2) to 60-65 fb

(81-88 Nm) torque, and install new cotter pin (1)

Wheel Balancing

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

In most cases, static balancing using WHEEL

STAND (Part No, HD-99500-80) will produc
TRUING

auisfactory
However, dynamic balancing, utlizing a wheel spin

ner, can be used to produce finer tole

speed handling characteristics, Fol

plied with the balanee machine you are using,

nces lor best
W the instructions sup.

The maximum weight ssible

3-1/2 oz. (866 g) (total weight
Wheels should be balanced to within 1/2 2. (1
(87 kev.

ccomplish bal

9) at 60 mph

applied

WEIGHTS FOR LACED WHEELS

avidson specifies the

weights, which are crim

spoke

sple;

Laced Wheel Balance Weights

Weight (Mass) HO Part Number

WEIGHTS FOR CAST WHEELS

fo spacial sell-adh ive backing

Cast Wheel Balance Weights

Weight (Mass)
Fi HD Part Number

0z,(US.) grams |

v4 ? lack 95504-84

m [7 iver 9569564

hase weights are applied to the flat surtace of the

according to the following procedures

1 Make sure that area of application is completely clean,
dry, a of oll and. grease

NOTE

11 02. (28 g) oF more of weight must be added at one loca

2, Remove paper backing from weight. Apply three drops of
LOCTITE® SUPERBONDER® 420 to the adhesive side

f the weight. Plac

Tim, Press \

onds.

firmly in place, and hold for ten sa

3, Allow aight hours
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BRAKES

GENERAL warning
The rant and rear brakes are Tully hydraulic disc brake sys

ems that require little maintenance. The front brake master @

ylinder is an integral part of the brake hand lever assembly
ne rear brake master cylinder is located on the right side ol

dal, Check the master cylin

Clean brake system components using denatured
alcohol. Do not use mineral base cleaning solvents,
such as gasoline of paint thinner. Use of mineral
base solvents causes deterioration of rubber parts
that continues after assembly and can result in com-
ponent failure and/or personal Injury,

the motorcycle near the brake ¢

der reservoirs for proper fui 0. miles

(8000 km). Wah the reservoir in.a lave) position, add D.O.T. 5

SILICONE HYDRAULIC BRAKE FLUID until the fluid level Is
1/8 in. (3.2 im) from the tof

and dlecs for wear every 2500 miles ( © Always test motorcycle brakes at low speed after

km). Replace brake pads if friction material is worn to 1/16 servicing or bleeding system. Harley-Davidson rec~
6 mm) or los ommends that all brake repairs be performed by a

Harley-Davidson dealer or other qualified mechanic.

Check brake pad:

Minimum brake dise thickness is st

worn beyond this limit, For dise

vedures, see FRONT or REAR g

mped on s

Replace any brake disc thal
removal and installation Exercise caution when handling brake fluid, Brake

tluid can cause irritation of eyes and skin and may be

harmful or fatal if swallowed, If swallowed, adminis
ter two tablespoons of salt in a glass of warm water

to induce vomiting. Call a doctor immediately. In

case of contact with skin or eyes, flush with plenty of

water, Get medical attention for eyes, KEEP BRAKE
FLUID OUT OF THE REACH OF CHILDREN,

TROUBLESHOOTING

Use the following troubleshooting guide to hely min:

Ing probable causes of poor brake oparation

CONDITION CHECK FOR REMEDY
Excessive lever or pedal travel or Air in system. Bieed brako(s)

ongy tee Master cylinder low on fluid ill master cylinder with approved

Chattaring sound when brake Worn pad Replace brake pad

applied se mounting bolt ighten bolt

Warped disc Replace disc

Thetfective br w fluid level Fill master cylinder with approved
lever or pedal travels to limit brake fluid, anc iar,

iston cup not functioning. ebuild eylinds

Ineffective brake istorted or glazed disc Fleplace dise
lever or pedal travet normal Distorted, glazed or contaminatec

prake pads. Replace pad:

Brake pads drag or ‘Cup. in master oylinder not uncovering | Inspect master cylinder

will not retract teliet port

Rear brake pedal linkage out of adjust- | Adjust linkage.



FRONT BRAKE MASTER CYLINDER

GENERAL

Master oylinders designed for dual disc (two caliper) opera-
tion have an 11/16 inch (17.5 mm) bore, while those that are

designed for single dise (ane caliper) operation have a 9/16

Inch (14.3 mm) bore, The bore size is stamped on the master
cylinder assembly inboard of the handlebar clamp bracket.
Seo Figure 2-42,

AWWARNING

Do not use a 9/16 inch bore master cylinder assembly on
dual dise (two caliper) models. Likewise, do not use an
11/16 inch bore master cylinder assembly on single disc

(one caliper) models. These master cylinder assemblies
are not interchangeable, Using the wrong assembly can
adversely affect braking efficiency or result in brake
tallure causing personal injury,

REMOVAL/DISASSEMBLY

1, Open blader nipple cap on front brake caliper, Install
end of a length of clear plastic aliper

bleeder valve, while placing free end in a suitable

Open bleedor valve about 1/2-turn, Pump.

brake hand lever to drain brake fluid. Close bleeder
valve

lubing over

Bore Size

Single Dise

2. Remove bolt and two steel/rubber washers to disconnect
fiting of hydraulic brake tine from
Discard washers.

master cylinder

AcauTion

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

NOTE

Use the eyelet of an ordinary cable strap if the cardboard
1 is no! available

3, Place the cardboard insert between the brake lever and
lever bracket, See Figure 2:

4. Using a 27 TORX drive head, remove the two screws

ity flat washers Securing the handlebar clamp to the
master cylinder housing. Remove tha braka lever/master
cylinder assembly and clamp trom the handlebar. Se¢

Figure 2-44

AWARNING

Always wear proper eye protection when removing
retaining rings. Slippage may propel the ring with
enough force to cause serious eye injury. Use the correct
retaining ring pliors. Verity that the tips of the pliers are

not excessively worn or damaged.

Remove retaining ring from pivot pi

master cylinder bracket

groove at bottony of

5/92 Inch
Cardboard

Insert

Figure 2-42, Verity Correct Bore Size Before Use Figure 2-43. Install Cardboard Insert
Before Removing Master Cylinder Assembly
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© __ Philips
co EF Screw

Provided in Service Parts kit Philips =

9/16 inch Bore - HD Part No. 45006-96 Serer — — Site Glass

__ Gasket= a

Washer =.
TORX SS

Master Cylinder

Handlebar | Pivot
lamp A Bs

|
is \ ; yin vatib | / |

| er

Primary { 7
Cup CR

@)

o-nind < | |
Piston Oy)

O°

] * 3 Ring
Brake

Wiper Hend Cover

Lubricant @
(Cs

Figure 2-44, Front Brake Master Cylinder Assembly

ar assembly.



AcauTion

To prevent dirt and other contaminants trom entering the

master cylinder reservoir, thoroughly clean the cover

betore removal

1. Remove the two Phillips sre
jrorn the master cylinder reservoir

's, caver and cover gasket

CLEANING, INSPECTION

AND REPAIR

AAWARNING

Do not use replacement parts trom single caliper repair
kits (9/16 inch bore) on dual caliper models. Likewise, do

not use replacement parts from dual caliper repair kits
(1116 inch bore) on single caliper models, Parts are not
interchangeable. Using the wrong replacement parts can

adversely affect braking efficiency or result in brake
failure causing personal injury,

1, Always reassemble the master cylinder using new parts

n the corract repair kit (9/16 inch bora- HD. Part No,

106-96; 11/16 inch bore: HD Part No, 45072-96),

2. Clean all parts with denatured alcohol or DOT, 5

BRAKE FLUID. Da not contaminate with mineral oll or
other solvents. Wipe dry with a clean, lint free cloth, Blow

Sut drilled passages and bore with a clean alr supply, Do

not use @ wire or similar instrument to clean dried

passages in bottom of reservoir

AWARNING

Always use denatured alcohol to clean brake system

ponents. Do not use mineral base solvents (such as

gasoline and paint thinner) or deterioration of rubber
parts. may occur after assembly. Deterioration of

components may result in premature brake falluro,
possibly causing personal injury,

3, Carefully inspect all parts for waar or damage and
assay.

4. Inspect the piston bore in the master cylinder housing for

scoring, pitting of corrosion. Replace the housing it any

N these conditions are found

ot the oullet port that mates wilh the brake line
Iiting. As a critical sealing surtace, replace the housing it

any Scratches, dents or other damage i

he cover gasket for cuts,
Joterioration. Replace as necessary

tears or general

ASSEMBLY/INSTALLATION

1 Fito.

Figure 2-4
J Into groove at front oF piston (pin side), See

Fit primary cup over lip at back

side (smaller OD) contacts shoulder
piston so that closed

3. Goal piston bore of housing with al lubricant
supplied in the service parts kit. Aiso apply the lubricant
to OD of installed O-ring and primary cup

4, Insert flared end of spring into master cylinder bore se
that it Seats against the counterbore (recess) at bottom

5. Slide piston over spring

Fit wiper over piston cap so that the flat side of wiper

contacts cap shoulder

7, Fit piston cap over piston pin

8, Press down on wiper until it contact

Larger OD of wipe
the counterbore

must be complately seated in groove

on outlet side of piston bore

1 Install the cover (with gaskel) on the master cylinder

Feservoir, Install wo Phillips screws to fasten the cover te

the reservoir, but do not tighten at this (ime.

10, Align hole in brake hand lever with hole in. master
cylinder bracket, From the top of the assembly, slid
not pin through Bracket and hand lever

AWARNING

Always wear proper eye protection when installing
retaining rings. Slippage may propel the ring with
enough force to cause serious eye injury, Use the correct

retaining ring pliers. Verify that the tips of the pliers are

not excessively worn or damaged.

11. Install retaining. ring

retaining ring is completely Seated in groove

AcauTion

See Figure 2-45. Do not install the master cylinder
assembly without first placing the 5/32 inch cardboard
insert (or cable strap eyelet) between the brake lever and
lover bracket. installation without the insert may result in

damage to the rubber boot and plunger of the Front
Stoplight Switch.

oylinder2% Position the brake n assembly
inboard of the switch housing assembly engaging the tab
‘on the lower swil 1 housing in the groove

the brake lever bracket.

at the top ot

13. Align the holes in the fi

master cylinder housing and start th

lat Washers), Position for
the lop screw, tighten t

Nm) torque using a T2

Jlebar clamp with those in the

two sere

er comfort. Bet ginning wt

screws fo 70-80 in-lbs (7,9-9.0
RX drive head



5/32 Inch
Cardboard

Insert

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

Switch
Housing

Assembly

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

AcauTiON

To avoid leakage, verity that the steeVrubber washers, banjo
bolt, brake line fitting and master cylinder bore are completely
lean,

Position new

hydraulic brak
fitting. Thee

teelrubber washers on a of

line fting. Insert bolt through washers and

ad bolt into master cylinder housing and tighten
to 17-22 ftbs (23-30 Nm) torque.

2. Install angth of clear plastic tubing over caliper bleeder

valve, if removed. Place free end of tube in a clean

container

2-32

Remove the master cylinder cover, Stand the motorcycle
Upright so that the master cylinder isin a level position

4. Add D.O.7,5 SILICONE HYDRAULIC BRAKE FLUID to the
master cylinder reservoir until the fluid level is 1/8 inch (3.2
mm) from the top. Do nat reuse old brake fluid, Use only
D.O fluid 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,

Verify proper operation of the m: |nder relief port
Actuate the brake hand lever, A slight spurt of fluid will
break the fluid surface in the reservoir compartment it all

Interna! components are working properly

5, Add brake fluid to the master cylinder n
fluid level is 1/8 inch (3.2 mm) from the top.

voir nil thes

7 Depr
pressure,

and hold the brake hand lever to build up hydraulic

8. Open bleeder valve about 1/2-tumn, Brake fluid wil low from
leader valve through tubing, Close. bleeder valve when
brake hand lever has moved 1/2 to 9/4 of its ull range of
travel, Allow brake hand lever to retum slowiy to is released
position,

9, Repeat Stops 19-21 unti all air bubbles are purged

10. Final tighten’ the bleeder valve to 80-100. intbs
(9.0-11.3 Nm) torque. Install the bleec

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

12, Note 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 reservoir so that tha thicker
side is positioned above the brake line fitting, Install two
Philips Screws to fasten the cover fo the reservoi. Tighten
the screws to 6-8 inelbss (0,7-0.9 Nm) torque

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

AWARNING

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

14, Test ride the motorcycle
the bleeding procedure.

It the brake feels spongy, repeat



REAR BRAKE MASTER CYLINDER

ADJUSTMENT

Brake Pedal

Loosen locknut (20). With motorcycle on

REMOVAL/DISASSEMBLY

(Figure 2-47)

Discard all seals
level surface, adjust push rod (1) so thal brake pedal is paral ‘a complete rebuild kit when the. ul
lel with floor (see Figure 2-48), Tighten locknut assembled,

3433
Master cylinder repair kit, ‘

PIN 42382-870,

Master cylinder body repair kit,
PIN 42472-87

38

1

3. Retaining ring
4. Cartridge

5. O-Ring (2)
6. Master cylinder body" 15 Return spring
2. Locknut 16. Spring Retainer
8. Gasket 17. Dust boot
9. Cover 18. Washer
10. Screw (2) 19. Retaining ring
11. Banjo fitting 20, Locknut
12. Steel/rubber washer (2) 21- Rod end
13, Banjo bolt 22. Pin
14. Screw 23. Footrest clevis

24

25

27

28

29.

30,
31
32.

24

Brake pedal 33. Master cylinder stiffener

Washer 34, Bushing
Cotter pin 35. Clamp
Socket screw (2) 36. Lockwasher
Lockwasher (2) 37. Screw
Stoplight switch 38. Screw

Rubber boot 39. Washer
Brake line 40. Clamp
Clip nut 41. Lockwasher

Figure 2-47. Rear Brake Master Cylinder and Linkage



Open bie ndD on rear caliper, Installder nipple

length of plastic tubing over caliper Dleeder valve
placing free end in a sultable container, Open bleede!
valve about 1/2:tur, Purp brake pedal (24) to di

brake fluid

2 Remove screw (37) and lockwasher (36) to detach brake
line clamp (35) fram spi f. Remove banjo fitting

bolt (13) and steal/rubber washers (12). Discard wash’

3, Lift banjo fitting (11) ai

Remove twa socket screws (27) and lockwashers (28)
ylinder 10 sprocket cover. Loosen lock

h rod (1) at flats until free of rod end

ay trom master

holding mast

rut (20), Turn p

(21

Figure 2-48, Rear Brake Pedal Adjustment

Acaution

Do not press against banjo seating surtaces without tak-

Ing precautions against damage,

4. Press down on large washer (18) to compress return
Ing (15). While spring Is compressed, remove retain

ing ring (19) from push rod (1), Carefully release spring.

Remove washer (18), dust boot (1

id return spring (18).

6, Remove locknut (7), Pull cartridge and push rod assem
ly trom master cylinder body (6), Remove rataining ring

(3) from bore of cartridge (4). Pull the push rod (1) with
acer (2) free of cartridga, Remove two O-fings (5) from

rtridge; discard O-ring

Acaution

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

Remove master cylinder cover sc

and cover gasket (8),

CLEANING, INSPECTION AND

REPAIR (Figure 2-47)

Avwarnine
Clean brake system components using denatured alco-
hol. DO NOT use mineral-base cleaning solvents, such as
gasoline or paint thinner. Use of mineral-base solvents
causes deterioration of rubber parts that continues after
assembly and can result in improper and unsafe brake
operation which may lead to personal injury. NovaGard
silicone is recommended for lubrication of seals prior to

assembly.

1, Thoroughly clean master cylinder and all brake s

‘compone of master oylinder reservoir
for scratches and grooves. Replace if damaged. Verily
that vent holes in master eylinder are completely open

and free of dirt or debris. Stand master cylinder on

wooden black or towel to protect seating surfaces,

2, Inspect cover gasks

‘eplace as
(8) for cuts, tears or general deter:

necessary.oration

ASSEMBLY/INSTALLATION
1, See Figure 2-47. Insert original push rod (1) into bore

unthreaded end of cartridge (4), Install spacer (2) over
‘end of push rod, Install retaining ring (3) in groove next tc

spacer inside cartridge bore. Slide two new O-rings (8)

sartridge (4). |

info master cylinder body (6), Align slot at top of car

fridge with key in master cylinder body. F

through master cylinder body until cartridge bottoms in

bore: Install locknut (7), Tighten locknut ta 80-40 f-Ibs
(41-54 Nm) torque,

ert cartridge

Place protective shield
master cylinder be

and lightly clamp
in-vise with push rod (1) uprigt

3, Place return spring (15) over push rod

spring. Slip large 1,D, end of di

boot (17) over ratainer and spring, Seat the small |.D.

end of boot against spring retainer (16). Be sure vent
drain hole in boot is at the bottom,

felainer (16) on top

4, Place washer (18) on top of boot. Push down on w

to compress spring (15), W

ew retaining rin

th spring compressed, install

9) In groove of pu

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

Position mastor

new steel

ylinder next to spracket cove
washers (12) on eact

ting (11). Insert bolt (1) through washers and banjo Tit

{ing. Thread bolt into cartridge and tighten to 17-22 ft-lbs
(23-30 Nm) torque.

6, Position large |.D, end of

master cylinder body (6).
dust boot (17) inte



I clamp (85), screw (37) and lockwasher (36) to
secure rear brake line (31) to sprocket cover. Tighten,
clamp screw to 45-65 in-Ibs (5-7 Nm) torque,

8. Install exhaust pipes. Install new locknut at exhaust sup

los (27-54 Nm) toort bracket. Tighten to 20-40

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

10, Position master cylinder body (6) over mounting holes in
sprocket cover. Secure with screws (27) and lackwash:

ers (28). Tighten screws to 185-190 In-lbs (1 5
Nm) torque

11, Install footrest assembly,

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

13, With the master cylinder in a level position, verify that the

brake fluid level in the reservoir is 1/8 in, (3.2 mm) from
the top, Add D.0,T. § SILICONE HYDRAULIC BRAKE

FLUID If necessary

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

44. Verify proper operation of the master cylinder relief port
Actuate the brake pedal with the
removed, A slight spurt of fluid will break the

internal companents are working properly.

iface if all

15. Install cover 9} cover (9) and screws (10)

16. Bleed brake system, See BLEEDING HYDRAULIC

TEM In this section,

Remove master cylinder cover (9) Verity proper tiuid

18, Reinstall master cylinder cover. Tighten

inetbs (1,1-1.7 mm) torque

19 1 operation of brake lamp with the rear br

and the ignitionlight switch turned ON.
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REAR BRAKE LINKAGE AND SPROCKET COVER

REMOVAL (Figure 2-49) Awanninc
|) Remove exhaust system. See EXHAUST SYSTEM, Footrest mount must be installed in the orientation whichREMOVAL, allows footrest to fold up al a 45° angle (trom vertical)

2, Remove screw (9) and clip (10) to tree rear brake line toward rear of motorcycle. This angle allows footrest to
from aprotket cover Bh, fold up if it accidently strikes the ground when making a

sharp turn. Failure to set footrest to the proper fold-up
3, Remove two socket head screws (5) and lockwashers (6) angle could result in personal injury.

to free rear brake master cylinder trom sprocket cover

(18),
© Tighten footrest’ mount nut (14) to 3540 thabs

4. Loosen jocknut (8). Turn push rod (7) at Nats until free of (47-54 Nm} torque
rod end (19),

5. Remove three sprocket cover screws (11) and washers @ installa new cotter pin (13) trough nut (14) and footrest

mount (15), Bend ends of colter pin outward to secure(12). Asa single asse

footrest mount (1

eylinder stiffener (17)

bly, remove sprocket cover (18).

ar brake pedal (16) and master
© Tighten hee sprocket cover sorews (11) to

90-110 In-tbs (10.2-12.4 Nm) torque

"| o © Adjust rear brake pedal, See REAR BRAKE MASTER
INSTALLATION (Figure 2-49) CYLINDER, ADJUSTMENT, BRAKE PEDAL

1. Bolt

2 Nut

3. Wave washer
4. Footrest

5. Socket screw (2)
6. Lockwasher (2)
7

8
Push rod M4
Locknut

9. Screw 1
10. Clip
11, Socket screw (3)
12. Washer (3)
13. Cotter pin

14, Nut
15. Footrest mount

16. Rear brake pedal
17. Master cylinder stiffener
18, Sprocket cover
19, Rod end

18

Figure 2-49, Footrest Mounting, Rear Brake Linkage and Sprocket Cover
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FRONT BRAKE CALIPER

REMOVAL/DISASSEMBLY

(Figure 2-50)

1, Remove upper mounting screw (1

pin (2) to release caliper assembly (16),

2, Remove banjo fitting bolt and si

id ower mounting

uber washers to

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

Acaution
Jisconnect brake line from caliper. Discard washers, Exercise care to avold dropping piston on hard surface.

screw (15), pad retainer (14) and inboard pad (9) wane

Push pad free from pad hald-dow remove piston

spring clip (8) to remove pad (9) from pad holder (7). 7. Pull threaded bushing (4) out of bushing bore. Remove

5. {nsert a small screwdriver into notched groove at bottom pin boot (5) from groove in caliper
of piston bore to pry out retaining wire (13). Remove dust 8. Pry piston seal (10) and three O-rings (6) out of their

" 14

15 | 13

{ } 12
{ 18

f ) iz)1) "1 }

\ 10 17
( ®

(

6 {
( (a 2), 16

8

( \ (

9 (( \
6 KK 6

(( @ 5
1. Upper mounting screw 5 :

2. Lower mounting pin 4 AL } o]
3. Flat washer

4, Threaded bushing5, Pin boot ‘i 3
6. O-ring (3) 7
7. Padholder 13. Retaining wire ¢

8. Spring clip ‘14. Pad retainer >

9, Pad set 48. Retainer screw
10, Piston seal 16. Caliper ,

11. Piston 17. Bleeder valve 1
12, Dust boot 18. Bleeder cap

Figure 2-50, Front Brake Caliper



CLEANING, INSPECTION AND

REPAIR (Figure 2-50)

Awarnine
@ Clean brake system components using denatured

aleohol, Do not use mineral-base cleaning solvents

such as gasoline or paint thinner. Use of mineral-
base solvents causes deterioration of the rubber
parts that continues after assembly and can result in
Improper and unsafe brake operation leading to per-

sonal injury. Do not allow brake fluid, solvents, lubri-
cants, etc. to contact brake dise 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, ete,

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

|, Thoroughly clean brake system components using dena-

lured aloohal, Blow dry using compressed air. Caref

Inspect all components, Replace any parts that appea

damaged or worn, Do not hone caliper piston bore

2, Inspect brake disc. Replace if warped or badly scored,

ticksMinimum accept ig stamped on di

3, Inspect brake pads for damaye: or wear. Replace both

pads as a sot if the friction material of either pad is worn

to 1/16 in, (1,6 mm) or le

Awaanine
Always replace brake pads in complete sets for correct

and safe brake operation. Never replace just one pad.
Inconsistent brake operation may result, leading to per-
Sonal injury,

ASSEMBLY
1. See Figure 2-50, install new seal (10) in groove of cath

per piston bore (16). Install new O-ring (6) in groove of

threaded IN new O-rings (6) in each

{groove of lower mounting pin bore, Apply DOW CORN:

ING 44. GREASE (lube marked "PIN LUBE” in service

parts kil) fo Intenor cavity of pin boot (8). Insert flanged
‘and of pin boot in groove of threaded bushing bore.

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

igroave at top of piston,

3, Apply light coat of NovaGard silicone grease (marked

PISTON LUBE” in service parts kit) to piston .D,
including chamfer. Apply a light coat to caliper piston
bore (16) and |.D, of installed piston seal (10). Install pis
ton (with dust boot) into caliper piston bore. Use a "C"
amp to press in piston, I necessery,

NOTE

2:38

voper brake padh-to-brake ulsc clearance when the

caliper is installed, piston must be pressed all the way into the
bore whenever new brake pads are used,

4, Install outer lip of dust boot (12) into caliper piston bore
(16), With the gap at the top, compress and install
fatainer wire (13) within caliper piston bore,

‘etainer Wire firmly against piston dust boot,
Press

5. Apply light coat of DOW CORNING 44 GREASE
(marked “PIN LUBE” in service parts kil) to the following

© |Doot caliper (16) thr aded bushing bore (upper)

© O.D. ol threaded bushing (4)

© Dot caliper (16) mounting pin bore (lower)

6. Insert threaded bushing (4) through the installed pin boot
(6) and O-ring (6) of the caliper threaded bushing bore.
Press threaded bushing into bore until free end of pin
boot Seats in groove next to flanged head of threaded
bushing,

Awarnine
Wear safety glasses when Installing the spring clip. The
spring clip can fly outward with great force resulting in
personal Injury.

7. See Figure 2-60 and 2-51, Lay down pad folder (7) on a tm
flat surlace with upper mounting screw (threaded bushing)

hole positioned at the upper right

8. Hook tip on looped end of clip (8) under inside edge of pad
holder at top, Holding pad holder down, raise clip to snap in

place on pad holder. Pick up pad holder to venly that clip i

firmly attached, Lay pad holder back dawn in the same onan:
tation,

9, With black insulator backing facing ped holder, center out
board pad (9) within pad holder. In this position, tang of pact

rests on clip loop while bottorn of pad slightly enters open
of pad holder. Push down on tang unt pad lies fat. Pick up

ppad holder to verity that pad is tirmly attached, One lip on clip

should be caught on pad holder, the thar on tang of pad

Lip

Pad holder
f

7

Spring clip

Brake Pad
ion Material)

Insulator
‘Backing (Black)(Fri

Figure 2-51. Spring Clip installation



10. See Figure 2-50. insert the assembly (outboard pad, pad

holder and spring clip) into place on caliper (16) with
Insulator side of pad against face of piston (11).

NOTE

The spring clip loop and friction material must face away from

the piston. If itis not, then remove the pad holder and reas-
semble the parts correctly.

11, Place inboard pad (9) (pad without insulator) in rec
seat machined into calipar (16),

12. Position pad retainer (14) within counterbore at inboard
fend of caliper. Insert self-tapping retainer screw (15)
through center hole in pad retainer and thread into hole
Im pad, Tighten screw to 40-50 inlbss (4.5-6.6 Nm)

INSTALLATION
1, See Figure 2-50. Apply light coat of DOW CORNING 44

GREASE (marked ‘PIN \.UBE" in service parts kit) to

©.D. of lawar mounting pin (2)

2, See Figure 2-52, Position caliper (4) so that brake disc is
situated between friction pads and lower mounting hole

In caliper is aligned with lower mounting lug on front fork.

1. Upper mounting screw 4, Caliper
2. Lower mounting pin 5. Upper mounting lug
3. Banjo bolt 6. Brake line

Figure 2-52. Front Brake Caliper Mounting

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

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

Threadéd
bushing Pad!

Rivet gar nee

Figure 2-53, Threaded Bushing/Rivet Engagement

3, Sea Figure 2-60, Insert fower mounting pin (2) through
caliper (16) and front fork lower mounting lug, Thread pin
inlo tapped hole at lowor ond ot pad holder (7), Tighten

pin to 25-30 fhibs (34-41 Nm) torque.

4. Align upper mounting hole in caliper (with threaded bush:
Ing) with front fork upper mounting lug,

5. Install upper mounting screw (1) with spacer washer (3)

through front fork upper mounting lug and pad holder (7)
Thread the screw into threaded bushing (4), Tighten
Screw to 25-30 flbs (34-41 Nm) torque,

6. Install bleeder valve (17) and valve cap (18), if removed
Tighten valve to 80-100 In-Ibs (9,0:11.3 Nn) torque

7, See Figure 2-62, Connect brake line (6) to caliper using
New steal/rubber banjo washers. Tighten banjo fitting
boll (3) to 17-22 ft-lbs (23-30 Nm) torque.

brake fluid level in the reservoir is 1/8 in, (3.2 mr) from

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

9, Verity proper operation of the master eylinder relief port
Actuate the brake lever with the reservoir cover removed
A slight spurt of fluid will break the surtace if all intarnal
components are working properly,

10. Install cover gasket, cover and screws

14, Depress front brake lever several times to set brake pads
to proper operating position within caliper, Bleed brake

system. See BLEEDING HYDRAULIC SYSTEM Jn this
section

12, Remove master cylinder cover. Verify proper fluid level
see Step 8, Reinstall master oylinder cover. Tighten

screws to 10-15 In-lbs (1.1-1.7 mm) torque.

13. Test operation of brake lamp with the front brake applied
and the ignitionfight switch turned ON,

NOTE

To allow new brake pads to “wear in" properly with the brake
disc, avoid making hard stops for the first 100 miles (160 km)

239



REAR BRAKE CALIPER

REMOVAL/DISASSEMBLY

(Figure 2-54)

bore ot caliper (10) by pushing caliper inward toward

wheel. Carafully it caliper (10) off brake disc and brake

ads (4),

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

(1), Slide inside brake pad inboard taward wheel and o

mounting bracket

3. Ren shims (3)

Do there are

nis not operating pre

ot remove pistons {rom caliper unles: ions of
Wy.vadraulic fluid leakage or 0

Remove retaining ring (8), dust
seal (5).

t (7), piston (6) and

W piston will notDiscard dust boot and se

ed to step 6

warning

Always wear safety glasses when air pressure is used to
temove 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 surtace.
Damage to the piston surtace may result in a sticking pis
ton or fluid leakage.

Remove banjo fitting boll and steel/rubber washers to hydraulic brake Jine inlet hole until piston is forced out
disconnect brake line from caliper. Discard washers. caliper bore, if piston is tight in bore, tap lightly around

" 1

, 14A\\ &
6 w 3

iN 4 ( 7 g-—
: ~“f 7-6 |13 ¢ ( pl \ |

S 4 CAA)

14 10 q9 a

5. Seal 10. Brake caliper
1. Caliper mounting bracket 6. Piston 11. Pin bott (2)
2. Retainer clip 7. Dust boot 12, Bleeder valve
3. Abutment shim (2) 8. Retaining ring 13, Rubber bushing (2)
4. Brake pad (2) 9. Bumper 14. Bleeder cap

Figure 2-54. Rear Brake Pads and Caliper
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CLEANING, INSPECTION AND

REPAIR (Figure 2-54)

3

Awwarning
Clean brake system components using denatured
alcohol. Do not use mineral-base cleaning solvents
such as gasoline or paint thinner, Uso of mineral-
base solvents causes deterioration of rubber parts
that continues after assembly and can result in

improper and unsafe brake operation leading to per-
sonal injury. Do not allow brake tluid, solvents, lubri-
cants, etc. to contact brake disc or brake pad friction

material or reduced vehicle braking ability will occur,
possibly resulting in personal injury. Thoroughly
clean all foreign substances from brake disc. Discard
brake pads if they have been exposed to brake fluid,
solvents, lubricants or similar substances.

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

Clean brake system components using denatured alco

hol. Blow dry using compressed air. Carefully inspect all
‘components. Replace any parts that appear damaged or

worn, Replace rubber bushings (13) if damaged or worn:

Do not hone caliper piston bore.

Inspect brake disc, Replace disc it warped or badly
scored, Measuro disc thickness for excessive wear. Mini:

saptabla thickness is stamped on side of dise.

Inspect brake pads for damage or exces

Replace both pads as a set if friction mater

pad is worn to 1/16 in, (1,6 mm) or less,

sive weat

| oF either

Awwarnine
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 new seal (5) within groove in piston bore of caliper

Install new dust boot (7), with its coneave side facing pis:

ton (6), over top of piston. Seat the inner lip of dust boot

In groove at top of piston

Apply light coat of NovaGard silicone grease (marked
PISTON LUBE” in service parts kit) to piston O.D.

including chamfer, Apply a light coat to caliper piston

bore (10) and |.0. of installed piston seal (5). Install pis:
ton (with dust boot) into caliper piston bore, Use a “C’
lamp fo press in piston, necessary,

Ta ensure proper brake pad-to-brake dise cl
calipers installed, pis

bore whenever new br

NoTE

sarance when the

on must be pressed all the way into the

ike pads ave used.

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

Apply light coat of DOW CORNING 44 GREASE
ked "PIN LUBE” in service parts kit) {0 1,0, of rubber

bushings (13),

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

INSTALLATION
(Figures 2-54 and 2-55)

1

Figure 2-55. Install Retainer Clip and Abutment Shims

Position abutment shims (3) onto upper and lower rails of
caliper mounting bracket (1), Position retaining loops

shims against outboard side of mounting bracket rails,
Hold both shins in place,

With friction material facing brake rotor, install rear brake
pads (4) onto abutment stims (3)-0n mounting bracket
(one pad against outboard side of brake rotor, the other

pad a inst inboard side)



Acaution
Both shims must be correctly positioned on mounting

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

result.

3, Position rear brake caliper (10) onto mounting bracket (1)
50 that caliper straddles brake pads (4). Align mounting
holes In caliper with mounting holes in bracket. Apply
light coat of DOW CORNING 44 GREASE (marked "PIN
LUBE parts kit) to 0.0. of two pi ay
Insert pin bolts into mounting holes of caliper and moun
ing bracket. Tighten pin bolts to 15-20 ft-lbs (20-27 Nm)
torque

4, Install bleeder valv
100 in-lbs (9.0.

12) it removed. Tighten vaive to 80:
1.3 Nm) torque. Install biee jer cap (14)

5. Position new steol/rubber washers on each side af banjo

fiting. Insert bolt through washers and banjo fitting into

aliper, Tighten banjo fitting bolt to 17-22 ftbs (23-30
Nim) torque

5. With the master cylinder in a level position, add bral

fluid until the thud level in the reservoir is 1/8 in, (3,2 mm)
from the top. Use D.O.T, § SILICONE HYDRAULIC

BRAKE FLUID.

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

7. Verity proper operation of the
Actuate the brake pedal with

removed. A slight spurt of fluid will br
internal components are working prope

ter cylin

re

the surface if all

eliet port.

8, Install master cylinder cover gasket, cover

Dey
to proper operating p

system, See BLEEDING

$8 rear brake 0 sot brake pads

d brake
SYSTEM in this

section

10. Remove master cylinder cover, Verity proper fluid level

see Step 7

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

12. Tum ignition/ight s
test oper

itch to ON and apply rear brake to

ion of brake lam

Nore

To

disc, avoid mak

ow new brake pads tc

19 hard stop for the first 100 m
ith the brake

(160 km),



FRONT BRAKE LINE - 3

(Figure 2-56) Top Right side —_/ =)
Master Cylinder RO) ‘

1, Open blesder nipple cap.on front brake caliper. Install 3

valve, while placing tree end in a sultable container, _

drain brake lid |] 1

2, Remove screw (1) and lackwasher (2) to detach br {I 2
line clamp (a) from front fork upper bracket (right side) i 7

3, Remove socket head s ), flat was (5), clamp 10

4 Remove banjo fitting bolt (8) and steel/rubber washers y
NOTE - XL Sport has

Hee Neic said My anti-rotation clip in
Bilidel place of Iter 7,

6 arofully inspect the brake line for dents, cuts or other [ J}
detects. Replace the brake line if any damage is noled. 4 7fF y how

banjo fiting on the tube side. Insert bolt (8) through 10

ylides

8 From the master cylinder, the brake line runs downward
in tront of the right handiebar, where it turns inboard at rey

3, Continue running the brake line downward crossing to 9 Bs “aupeatiatty
the left side of the vehicle under the fron! fork lower Shit Lok SPR

2. Lockwasher 7. Wire form
11. Poston new stosirubbor washors (3) on each side of | 5: Clamp Tees tineG Sk ay

through washers and banjo iting, Loosely install bolt | s° Ftatwesher 40. Flecltlo neve

bracket to 4-10 ft-lbs (5-14 Nm) torque:

16, Install bleeder val
and bleed brakes.

TEM in this section, Test of

17. Tight

4, Refill master cylinder

DING HYDRAULIC SYS
ation of brake lever

13, Tighten banjo fiting bolt (8) into master cylinder to

17-22 {tbs (23-90 Nm) torque.

14. Tighten banjo fitting bolt into brake caliper to 17-22 ftlbs

(23-30 Nm) torque,
1 ble valve to 80-100 in-tbs (9.0-11.3 Nm

torque. Install bleeder

15, Tighten clamp screw (1) to front fork upper bracket to 15-18. Test operation of brake lamp with the front brake appl
21 Inelbs (1,7-2.4 Nm) toraue and the ignitiorv/light switch luened ON.



REAR BRAKE LINE

(Figure 2-57)

f eer nipple cap on reat caliper, Install end 0

length of plastic {ubing over caliper bleeder valve, while
lacing trew end in @ suitable container, Open bl

valve about 1/2-tum, Pump bra lo drain brake

nove screw (1) and lockwasher (2) to detach brake

Ine clamp (3) from sprocket cover, Remove ban fitting

ber washers (5) lo detach bra
n master cylinder body (7). Discard washers.

ach brake line {rom re

4. Remove screws (B) to detach br line clamps (9) from

5, Remove sorew (11) and lockwasher (12) securing inte

‘gral brake line clamp (13) to clip nut (14) on flange of

rame downtube. Pull terminal sockets trom spade con y

Loplight switch, Unthread switch y g

rom tee nut. Remove rubber boot (16). § B Ne —-§&
Frain lel sido of vehicle; teed new brake line beneath oil Venice 15 “7

Install boot (16) on sto witch, Install terminal sock: (&

auB, Install clamp (3). screw (1) and lockwasher (2) to secure 9

screw 10 45-65 in-lbs (5-7 Nm) torque Right side a
5

). Install clip nut (14) of frame downtube 3, Clamp 12. Lockwasherrey fi tabel tins Scena i 4, Banjo fitting bolt (2) 13. Integral brake

t B10 ttlb 7:44 Nm) torque 6. Brake line 14, Clip nut
. 7. Master cylinder body 15, Stoplight switch

igh washers and banjo fiting into

itting bolt to 17-22 ftlbs (23-30

13, Install bleeder valve removed, Refill master eylinde

‘and bleed brakes, See BLEEDING HYDRAULIC SYS:

EM in this section. Test operation

14. Tighten bleéder valve to 80-100 in-tbs (9.01.3 Nin

torque. Install bleeder cap,

operation of brake lamp with the rear brake applied

the ignitionfight switeh tuned ON.

aaa



BLEEDING HYDRAULIC SYSTEM

GENERAL (Figure 2-58)

Bleed the hydraulic brake system anytime a hydraulic brake
line, brake master cylinder or brake caliper has been opened,

or whenever brake lever/pedal operation feels ‘spongy.

Bleeding evacuates air from tha system leaving only incom-
pressible hydraulic

warning

© 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. Hf fluid is swallowed, administer
two tablespoons of salt in a glass of warm water to
Induce vomiting. Call a doctor immediately, ALWAYS
KEEP BRAKE FLUID OUT OF THE REACH OF CHIL-
DREN,

NOTE

Hydraulic brake fluld bladdertype pressure equipment can be
used to fill brake master cylinders through the bleeder valve,
Remove master cylinder reservoir cover so that system can-
not pressurize, Do not use pressure bleeding equipment
when the hydraulic system is sealed with master oylinder res-

ervoir cover and gasket in place.

1. Install ond of a length of plastic tubing over caliper

bleeder valve, Place free end of tube in a clean con:
tainer, Stand motorcycle upright

Add D.0,7, § SILICONE HYDRAULIC BRAKE FLUID to
master cylinder reservoir until the fluid level is 1/8 in. (3.2

mm) trom the top, Do not reuse brake fluid,

3, Depress and hold brake fever/pedal to build up hydraulic
pressure,

4. Open bleeder valve about 1/2:turn. Brake fluid will flow
from bleeder valve through tubing. Close bleeder valve

when brake lever/pedal has moved 1/2 to 3/4 of its full

Tange of travel, Allow brake lever/pedal to return slowly to
its released position.

5, Repeat Steps 2-4 unti all air bubbles are purged.

Final tighten bleeder valve to 80-100 in-lbs
(9.0-11.3 Nm) torque, Install bleeder cap. Add brake
tluid to master cylinder reservoir unti fluid level is about

1/8 in, (3.2 mm) trom the top. Do not reuse brake fluid

Final tighten. master cylinder reservoir cover screws to
10-18 in-lbs (1.1-1.7 Nm) torque.

Awarnine
Always test motorcycle brakes at low speed after com-
pleting repairs or bleeding the system. Improper or
unsafe brake operation could result in personal injury.

7. Test ride motorcycle, Repeat the above bleeding proce-
dure if brakes feel spongy,

1.Front brake caliper bleeder valve
2.Rear brake caliper bleeder valve

Figure 2-58. Bleeding Hydraulic System
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FRONT FORK

GENERAL

The front fork consists of two telescoping tubelslider assem.
blies. Each tube/slider assembly has an internal compressions
spring, which supports the forward weight of the
and extends and retracts to cushion the ride over rough or
inregular road surfaces. An oil-iled damping mechanism con:
trols the telescoping action of each tube/slider assembly

Changingthe Fork Oil(Figure2-59)

Remove dfain sore 4) from battom of ane

Jider (2). Drain fork oll by repeatedly compressing front
wuspension

NoTE

fork oll is emulsified, aaraled oF light brown in color,

1as been contaminated by water, Replace fork oil seals
Steps 1 and 2 of DISASSEMBLY procedure)

2, Repeat Step 1 for opposite side fork.

Block motorcycle under frame so that the front wheel is

raised off the ground slightly; this enables front fork to
extend fully and allows most of spring (10) preload (com:

pression force) to be relieved

Awanning

Always wear safety glasses when servicing fork assem-
blles, Do not attempt to remove tube caps (3) from slider
tubes (1) without first relieving spring (10) preload in the
manner specified or tube caps and springs might fly out-
ward with great force, possibly resulting in personal

injury.

4. Remove tube cap (3) with O-ring (5) from each slider
lube (1), Replace the O-ring if damaged or worn,

Nore

4 fork that has been disassembled, oleaned and reassembled

considered a “DRY” fork, since its internal components are
‘ompletely free of oll, A fork that has just been drained of oll

but has not be nbled and cleaned, is considered a

WET fork eomponents remain coated with

antity of residual ol. A DRY fork requires more replace

han a WET forkment oi

On all models, exc pt XLH 883 Hugger and XL1200S

Sport fill each slider tube/slider assembly with 9.0 11 oz
266 mi) (WET fork) or 10.2 fl oz. (302 ml) (DRY fork) of

TYPE “E" FORK OIL. On XLH 883 Hugger models only
fil each slider tube ssembly with 10.7 fl oz, (317

mi) (WET fork) or 12.1 fl 02, (358 ml) (DRY fork) of TYPE
"FORK Ol

6, Install each slider tube cap (3) with O-ring (5).

7, Lower motoreycle to the ground.

< 18

10

{

rad

| 13

. |
1a oe ‘ 2

e

| |
1 i

‘ |«|

|

7 aE 8 iTM
o-9|4 Avs

14

1, Tube 14. Damper tube
2. Sider 12. Ring
3. Tube cap 13. Sleeve
4, Drain screwwasher 14, Screw
5. O-ring 18, Washer
6. Dust seal 16. Upper bushing
7. Internal circle clip, 17. Lower bushing
8. Oil seal 48, Rebound spring
9. Spacer 19. Cover
40. Spring

Figure 2-59. Front Slider Tube/Slider Assembly

REMOVAL
1

4

Remove front wheel assembly and Wont lake caliper
See FRONT WHEEL in this section.

Remove front fender mounting screws and locknuts.
Remove fender.

See Figure 2-60. Loosen tront fork Upper and lower
bracket pinch scre (@ and 2),

lide fork sides (12) dow
brackets (7 and 1)

jard to remove trom tra



4,

7]

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

Bearing cup (2)
Dust shield, upper
Front fork upper bracket
Pinch screw, upper (2)
Fork stem clamp screw

10.
"1
12,

13,
14,
15.
16.

12

0.42-0.50 in.
(10.7-42.7 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 serawhvashor (4) trom slider

ng (5)

tube (1)

ider ube (1) Drain fork oll. Re

ap (9), Remove spring (from tubs 0) trom

(6). Compr

circle clip (7), Remove ve In top of

Remove screw (14) and (15) from bottom of

4, WitharaW jar (2) un bush

ing (1 Upper bushing (16) in

slider bushing on slider lube in a “slide ham
mer mc gently tap out oll seal (8), spacer (9) and

Ipper bushing from slider bor

Remove sleeve (13), Slave will be found within slider (2)

oF an bottom end of damper tube (11

6 Inserta

inder tube (1

lammeter rod through opening in bottom c

» remove damper tube (11) assembly,

7. Remove retiound spring (18)
Remove damper tube ring(s)

rom damper tube (11)

(12) from damper tube

ny (17) trom damper tube only it

CLEANING, INSPECTION, AND

REPAIR (Figure 2-59)
1, Thoroughly clean and inspect all parts Hoplace any

Tioraion; replace as necessary, Replace all other

damper tube ring(s) (12), Replace ring(s) if darn:

al (6) where it contacts sii

ould. provide
id should nat show

It Is contacted by

smooth and tree ¢

eal, Tube sur

small hole In groove

Verify that Hole
of slider tube lower end

unobstructed.

ASSEMBLY (Figure 2-59)

bushing (17) in groove

‘ad bushing only eno

of slider tube (1),

h fo fit over tube.

2, Install damper tube ring(s) (12) into g

tube (11), Place rebound spring (18) ov
Insert damper tube into slider tube (1)

damper tube.

per tl

pring (10), Place sleeve (

slider tube (1) a
(14) with

ly Into slider (2). Install

5) at bottom of slider. Move
travel within slider

bushing (16),

oll seal (8) (lots

BUSHING ll
over slider tube (1). In

noave side

and) FORK

hing, spacer

into slider (2) bore by tapping components

downward with the installation tool. Install internal circle

lip (7) into. groove in top of slider bore

seal (6) and cover (19) at top of slider (2)

fewiwasher (4) into lower end of slider.

Pour 10.2 fl oz, (902 mi) (all models except XLH a8

Hugger) or 12.1 11 az. (858 ml) (XLH 883 Hugger modal
only) of TYPE “E” FORK OIL into top end of slider tube
(1). Install slider tube cap

INSTALLATION (Figure 2-60)

1. Insert fork slider (12) through front tork low

upper (7) bracket sider tube

ach tube cap (13) extends 0.4:
above top surface of tront fork upper bracket

> thal top of
0,50 in, (10.7127 mm)

On models with directional lamps mounted to 1

bracket, hold directional lamp mounting brackets uj
On all models, tighten front fork upper and lower br

pinch screws (B and 2) 10 30-35 fislbs (41-47 Nm) to

3, Install front lender using original fastener
» 9-13 ftebs (12-18 Nm) torque

4, Install front wheel assembly and front brake caliper, See

FRONT WHEEL in this section:



19.

Screw

Washer

Lockwasher

Nut

Slider tube

Spring

Lower stop

26
5

ye |

«

| a \

« i| HA
) 9 ay

‘ | [10
Q ‘

) 15 1
= i)

16 SS

5? 8 25

13

|
3 Ky

4

8. Spacer 15. Compression

9. Oil seal adjuster
10. Washer 16. Retaining ring
11. Screw 17. Fork slider - right

12, Seat 18, Fork slider eft

13, Bushing 19. Spacer
44. Rebound adjuster 20. Spring collar

17

Oring

Cap

Cover

Damper

Slider - right

Slider -lett

Figure 2-61. XL1200 Sport Front Fork Assembly



DISASSEMBLY - XL 1200S Figure 2-64, Hold the fork bolt and compression

f. Remove the fork bolt from the compression
1. See Figure 2-62. Rem he spring adjuster plate from the fork

$29 29([ A: =) Gm
1. Stopper ring

2. Rebound adjuster
3. Preload adjuster

4, reload adjuster plate
5. Fork cap

Figure 2-62,

Remove the spring preload adjuster (3),

NOTE

Figure 2-64,ter fram damper rod. Incor :
12d adjustment range

Pour out the fork oi by pumping the fork le
times until rod move

5) from the fork tube and allow the
See Figure 2-65 and 2-66 Position fork slidor i

9 fork tube holler (HD-41177) to avoid damage
3. Set the Fork §

A) on the

engage holes

Spring Plate tool (HC

the spacer and thi

pring collar. Turn
mpress the

1551) can be positioned between

) collar

Figure 2-65.

10, Remove damper from fork tube

Figure 2-63.

2-50



Figure 2-66.

7 and 2-68, Remove the cover from the
topper ning

Figure 2-67.

Dull the fork tube out of the slider

13. Remove the oi! seal

fork tube.

Figure 2-68.

INSPECTION - XL 1200S
1 fe fork spring fi

horter than 16,02 in (407 mm)
th, Replace spring it it i

2. Check the fork tube an marks, scratche

a Wear

4 fork tube on V-blocks and

Runout should nit exceed .008 in. (0.2 mm)

ASSEMBLY - XL 1200S
1G al with TYPE “E” FORK OllL

re Installing slide bushing and guide bushing, lubri
with fork oll

3. Install guide bushing and spacer seal

NOTE

janted to the side. DO NOT

4, Slip the slider into the fork tube.

10 the slide bushing over the fork tube Unt it rests 6

ee Figure 2-69, Drive the guide bushing with the spacer

into the slider

Lubricate new oil seal with TYPE “E" FORK Oli

8, Drive the oil seal into the slider using Fork Se

HO-36583

/

{

Figure 2-69.

9. Install the stopper ring and dust seal

NOTE

bound adjuster was removed er fod fol

low, otherwise pro

251



a. Bottom lock nut on threaded portion of damper tod, 11. Pour half the TYPE 'E" FORK Ol into Tork tube

b, See Figure 2-70. F

ball, back out (turn counter
ding thumb on detent spring and 48,

jockwise) rebound adjust

fe Figure 2-72. Slowly pump the damper rod 10 or
ore tm

Late if
x ( |

4 \
Figure 2-70 "

Figure 2-72

cay 13, Position the damper rod in the fully bottomed position.
14, Pour the remaining amount of TYPE “E* FORK OlL into

the fork tube

15. See Figure 2-73, Using the Pro-Level Oil Gauge (HD:

59000A) adjust oil level to 6.6 in. (144 mm).

6. Carefully clean and install the
pacers

NOTE

Spacers are stamped parts: Sharp edge created by stamp)
@ collar

17. Soe Figure 2-74, Using Fork Spring
(HD-41549A) push spring collar down and place
Plate (HO-41551) belween spacer and spring collar

18. Install fork cap and tighten against rebound adjuster

19, Torque to 22 ps (29.8-39.3 Nm},

20. Tighten fork cap on fork tube. Torque to 14

21, |nstall the s ing adjuster plate

22, Replace O-rin
with fork oil

lubricateIS On Spring preload adjuster a

Figure 2-71

23. Install the spring preload adjuster
10, Hold slider in vise taking precautions to avoid dan

Install dampor tube into the fork tube, Tighten socket
screw and que lo 22 - 29 filbs (29.8-39.3

Nm)

‘498.24. Install the stopper ring,

Carefully drive slider cover into slider

252



fork oll lovel is 5.6

in.(144 mm) below top of

| fork tube
| | Use Type € Fork oil

INSTALLATION

NOTE

und adj

est setting before pos
be turned fully clockwise to the

iioning the slider tubes

1. Insert fork sides through front fork lower and upper

brackets. See Figure 2:75, Position slider tubes so that
lop of each tube cap extends 1.735-1.746 In. (44,1-44.3,
mm) above top surface of front fork upper bracket

2, On models with directional lamps mounted to front fork
bracket, hold directional lamp mounting brackets upright,

On all models, tighten front fork upper and lower bracket
pinch screws to 30-35 ft-lbs (41-47 Nm) torque,

3, Install front fender using original fasteners, Tighten fa
toners to 9-13 ft-lbs (12-18 Nm) torque,

4, Install front wheel assembly a

FRONT WHEEL in this section
front brake caliper. §

NOTE

XL Sport suspension adjustment procedures. se

menditions and troubles

the 1998 Harley-Davidson Owner's Manual page

}ooting information may e found In

1,795:1,745 in,

44,1-44.3 mm)

Figure 2-74,

Figure 2-75,



FORK STEM AND BRACKET ASSEMBLY

ADJUSTMENT (Figure 2-60)
jtable blocking under frame to raise front wh

8 of floor:

2. Remove all tems that c

momentum, iF elut
jisconneet i

ould interlere

contral cable inhibits front
swing,

Place a strip ol masking tape aver tip of front fender

Install @ pointer mounted to a floor stand, The point

positionad at the ¢
pointed straight ahead.

nter of the fender with the front wheet

Hepeateuly nudge the fender a short distan¢

ntl the front end begins to “fall-away
about its steering head center) by Itselt, M

nthe fape where the front end begins to “tall-away’
Repeat this procedure in the opposite direction:

& Measure the distance

he distance must 6

ing adjusiment

1 the two “fall-away" marks,

1-2 In, (25-50 mm) for prope

7 if the distance i

pinch serews (2)
Ramove cap (14), L

(11) until the

not correct, loosen the lower bracket

osen of tighten the fark stem by

fall-away" distance is 1 10 2 inches

NOTE

> talLoosen fork

fall-away’” pe

ster bol!

nan 1 in. (25 mn), tighten fork

8. Tighten fork stem clamp 30.95 ft-lbs

(41-47. Nm) torque. Tighten lower bracket pinch screws
(2) to 30-36 ft-lbs (41-47 Nm) torque

crow (9)

9. Recheck “tall-away/

LUBRICATION (Figure 2-60)
All XLH models are
lett side of the ste
of the

aquipped with a grease fitting (16) on the

ing head (15) This fitting allows greasing
ad bearings (4) withoul disassemblyteoring hi

000 miles (16,000 km), and

(16,000 km) thereafter, grease the steering head bearings

with Harley-Davidson WHEEL BEARING GREASE (Part No,
9855-89), Cor gun fiting. I

gins to ooze from top and bottom of

avery 10,000 miles

t grease grease

at

REMOVAL/DISASSEMBLY
(Figure 2-60)

| Remove the

REMOVAL
assemblies. See FRONT FORK,

2 Remove stem bolt cap (14), fork stem bolt (11) and
washer (10), Loosen fork stem clamp screw (9). Litt han:

diebar assembly from steering head with fork upper

brackel (7) attached. Carefully position assembly eWay
tion to avoid bending confrom work area, Exercise

trol wires:
254

Way" point is mare than 2 in, (50

NOTE

Iris not necessary to disconnect clutch and brake handlevers,

s85eS oF control cable febar, unless the
handlebar assembly is to be remaved from the motorcycle.

wining he

3. Remove upper dust shield (6) and upper bearing cone
(4), Lower the fork stem and brackel assembly (1). The
lower bearing cone i Hit on fork stern. Chisel
through outer bearing fall tee

Apply heat 10 remove the remaining portion of bearing
‘cone, Continuously move flame around its entre cir
forence until bearing falls free, Remove lower dist sl

4, If replacement of bearing cups (6) is necessary, tn
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)

dust shields (6 and 3), bearing cones (4), fork stem
and bracket (1) and trame with solvent, Carefully inspect
bearing races and assemblies for pitting,

‘other damage god bearing as a se
the fork stem and bracket (1) for damage, Heplace

Replace dar

ASSEMBLY/INSTALLATION
(Figure 2-60)

|. removed, install new bearing cups (5) into frame steer:
ing head using STEERING HEAD BEARING RACE

INSTALLATION TOOL (Part No, H0-39302).

(berally coat (he bearing cones

the grease Into tho roller:

4) Willi grease, Work

8, Place lower baaring dust shield (3) over fork stem, Find a
soction of pipe faving an inside diameter slightly larger

than the outside diameter of the fork stem. Prose bearing
cone (4) onto fork stern and bracket (1) using the pipe

a press on too!

4. Insert fork stem and bracket (1) through the

head. Install the upper bracl
shield (6) onto the stem

steering

bearing (4) and. dust

5. Install the upper bracket (7) Including the handlebar
assembly and loosely install fork stem bolt (11) with

waster (10).

6 Install fork assemblies (12)
INSTALLATION in this

FRONT FORK

7, Tighten the fork stem bolt (11) until the bea

free play. Make sure the fork stem turns

fighten the fork stern clamp (9). Check bearing
adjustment, See FORK STEM AND BRACKET ASSEN
BLY, ADJUSTMENT,



REAR FORK

REMOVAL/DISASSEMBLY 8
(Figure 2-76)

NoTE CLEANING AND INSPECTION
Mark all hardware as itis removed sa that lt may be returned 1 Clean all components in solvent and blow dry. Ga
to its original location inspect all bearing components for wear and/or corra

sion. Replace complete bearing as:

1 Remove fear wheel. See REAR WHEEL, REMOVAL nent is damaged,
mbly if any campo:

2, lemove rear brake caliper assembly, See REAR BRAKE 2. Check that rear fork is not bent or twisted, Replace if
CALIPER damaged,

3. Remove rear shock absorber nuts and washers {rom
tear fork ASSEMBLY (Figure 2-76)

4. Remove rear belt guard and debris detlector Remove 1 ‘It necessary, install new lock ring (9) and press new
belt outer races (8) into position,

Remove socket screw (11) nore

5 Remove pivot bolt (1); Support rear fork and pull fork assemblies are shipped assembled as a
‘component

Ned.
assembly from {rar ark all components 80

Acaurion
2 Coat bearing components with bearing grease and

Carefully mark all bearing components as they are erie.
removed, So that they may be returned to their orig
locations, Do not intermix bearing components. Acaution

Bearing spacer (10) must bo installed t
races (7) of bearing failure can result

bushing (4) 0

The complete bearing assembly 3. Press dust shields (6) over bearing inner races (7) with
i when replacement is necessary, the lipped sida in.

4. It pivot bushing (4) must be replaced, press it Into rear

Carelully press beanng outer races (8) from fork fork (2)
Remove lock ring (9) 5, Insert pivot spacer (5) into pivot bushing (4) with chan

feted end facing outward toward socket head scravy

z 1, Pivot bolt mn2 Rear fork Awarning
z , Pivot spacer (5) must be installed with chamfered end

i P outward toward socket head screw (11) or insufficient
LOG clamp load between rear fork pivot and frame may

y adversely affect handling,

67 ¢
8 4 6, Itengine Is in frame, insert screw (11) into pivot spaceof S39 B renal f 1 (11) into pivot sp

(4 INSTALLATION (Figure 2-76)
Slide rear fork assembly into position.

ef 2 Holding fork assembly in position, install pivot bolt (1)
3. Frame ‘Apply two oF three drops of Loctite 242 blue on thread:
4. Pivot bushing f Screw (11). Thread screw into internal threads of pivot

5. Pivot spacer boat (1) and tighten fo 50 ft-lbs (68 Nm) torque.
/ 6. Dust shield (2)‘ | Ty inte racer 3. Install belt quard and debris doflector /

Y 03 & Outer race (2) 4. Install shock absorbers onto rear fork, Sea REAR
| 9, Lock ring 3K ABSORBER, INSTALLATION in this section,
: 10. Bearing spacer | install rear brake caliper assembly, See REAR BRAKE

IT Booker acre CALIPER, INSTALLATION in this section
Figure 2-76,Rear Fork 6, Insiall raar wheel. See REAR WHEEL. INSTALLATION

inthis Section,
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REAR SHOCK ABSORBER

springs can be adjust

motorcycle is to carry. The average-
‘der should use the extended spring p

rider might require a slightly compress

d for the
eight solo

ion. A heavy solo

spring position

To adjust the compr

{win spring adjusting cam (10) using

vo, HD-84820-75A), Adj
shock absorbers fo the

N of the rear shack absorber spring
PANNER TOOL (Part

ring adjusting cams on both

warning
Both shock absorber spring adjusting cams must be
adjusted to the same position or vehicle handling may be
adversely affected, resulting in possible personal injury
and/or vehicle damage.

REMOVAL (Figure 2-78)
Raise rear end of motorcycle with
blocking underneath frame. It blocking is not available

shock absorber at @ time, The remaining
shock absorber will hold the rear fork and frame: in place,

oF suitable

Remove acorn nut (4), one wa ier (3),
ot

), Remove bottom locknut (5), bolt (1) an
Remove hock absorber assembly,

Figure 2-77.Adjust Shock Absorber Spring
Adjusting Cams

2-56

DISASSEMBLY (Figure 2-78)

1. Note the pasition af the spring adjusting cam for proper

th spring seat (8) facing up, place shock
{OCK ABSORBER TOOL (Part No, HD-

suitable shock or spfing compe

ly release spring compression. Ramave shock
sorber trom tool. Remove cover (15),

guide (9) and adjusting cam (10),

soring, spring

CLEANING AND INSPECTION

Clean and inspect all parts for w
ber components for wear, cr

shock

amage. Chock rub:
king and stiffness, Examine

mbly for signs of leakage, Unit should compross
sily than it extends, It possible, compare with new

shock absorber. Replace both shock absorbers: as
eit comblyI fear shock absorber ai

leaking or damaged,
excessively Worn,

ASSEMBLY (Figure 2-78)

Assemble the components in the revorse order of the DISAS
SEMBLY procedures,

Apply a thin coat of grease to each cam s
Mbly in tool and compress spring enougl

seal (8). Slowly release spring compression Be sure to

place the spring adjusting cam (10) in the
Position on both shock absorbers

wurface. Place

D insert spring

Jame adjustment

INSTALLATION (Figure 2-78)

|, Install shock absorber upper end over upper moi
bolt (7), Locknut (6) secures mounting bolt to frame:

2. Position bottom end of shack absorber against outboard
of fear fork mount, Insert bolt (+) with washer (2)

through shock bottom bushing (12) and rear fork mount
ange. Install locknuit (5) on end af bolt

# LOCTITE Threadlocker 242 (blue) to

ot (7). Ini

4 washer (3) a

upper mounting bolt, Tighten acorn nil to 21-35 #
(28-47 Nrn) torque,

4. Tighten focknut (5) to 30-50 ft-lbs (41-68 Nem) torque.
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1. Bolt 8. Lower spring guide
2. Washer (4; 2 upper 12008) 10. Spring adjuster cam

3. Washer (upper shock mount) 11. Rear shock knob
4, Acorn nut 12. Damper bushing
5. Nut (2) 13. Stud cover
6. Nut 2) 14. Upper cover

7. Upper mounting bolt 15, Lower cover

8. Upper spring seat 16. Bushing

Figure 2-78. Rear Shock Absorbers



THROTTLE CONTROL

ADJUSTMENT

Awwarning
The throttle control MUST operate freely without binding.
Irregular or sticking throttle response could result in loss
of control of the vehicle and possible personal injury.

See Figure 2-79, With throttle friction screw (9) backed off
the carburetor throttle must return to the closed (idle) posi-

tion. Check control cable adjustment, With engine running,

tum handlebars through full range of travel. If engine speed
changes during this maneuver, adjust control cables accord

ing to the follawing procedure,

1. See Figure 2-80, Loosen throttle friction serew (1)

2. Slide rubber boot off each cable adjuster (4),

8. Loosen jam nut on each adjuster.

4. Turn adjusters in direction which will shorten cable hous
Ings to minimum length.

4. Screw (2) 7. Friction spring
2. Upper housing 8. Spring
3. Lower housing 9, Throttle friction screw
4. Ferrule (2) 10. Right handlebar
5. Cable assembly (2) 11, Cable adjuster (2)
6. Throttle control grip 12. Retaining ring

Figure 2-79. Throttle Control - Right Handlebar

2-58

5. Point front wheal straight ahead. Twist throttle contro!
Tip (5) to fully open position and hoi

Throttle friction screw
Throttle contro! (pull-open) cable
Idle control (pull-close) cable
Cable adjuster (2)
Throttle control grip
Throttle cam stop
Carburetor stop plate
Idle control cable guide (on carburetor)
Throttle control cable guide (on carburetor)SPENoo

PERe

Figure 2-80. Throttle Control Cable/Idle Control Cable



6 Tum adjuster (4) on throttle contro! cable (2) until throttle 4. See Figure 2-79. install throttle control grip (6) over end
cam stop (6) touches carburetor stop plate (7). Tighten Of right handlebar (10). Position lower housing (3) onto
Jam nut an throttle control cable adjuster (4), Release right handlebar, engaging lower housing with throt
throttle control grip (5). ‘contro! grip. Position ferrules (4) over cable (5) ball ends,

then seat fetrules (with cables attached) in their respec:
tive notches of the throttle control grip.7, Turn handlebars fully to night, Turn adjuster (4) on idle

contro} cable (3) until end of cable housing just touches

sp hig, AE StaRotOK cal alert 5. Install upper housing (2) over right handlebar (10) ana
5, With throttle friction screw (1) loosened, twist and secure to lower housing (3) using screws (1), Tighten

felease throttle controt grip (5) a few times. Carburetor screws to 18-24 ft-lbs (24-33 Nm) torque.
{throttle must return to idle position each time throttle grip
's released. Ii this is not the case, turn adjuster (4) on 6. See Figure 2-81. Route control cables forward trom
Idle control cable (3) (shortening cable housing) unt throttle control grip, forward of front fork upper bracket,
throttle control tunetions properly. 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

Jgnition switch housing, downward to carburetor.

9. Tighten jam nut on idle control cable adjuster (4),
Recheck operation of throttle control (Step 8).

10. Slide rubber boot over each cable adjuster (4), Recheck
engine slow idle speed, Adjust if required,

REMOVAL/DISASSEMBLY

(Figure 2-79)
1. Slide rubber boot off each cable adjuster (11). Loosen

Jam nut on each adjuster, Turn adjusters in-dir
orten cable housings to minimum length

2. Rlemove two screws (1) and separate Upper housing (2)
from lower housing (3)

3, Unhook forrules (4) and cables (5) from throttle control

‘rip (6) and lowar housing (3).

4, Remove air cleaner assemby. Sea AIR. CLEANER,
REMOVAL in Section 4

5, Disconnect cables trom carburetor Figure 2-81, Control Cable Routing

6. Remove friction spring (7), throttle friction screw (9) and
pring (8) from lower Rousing (3), 7. See Figure 2-80. Install idle contral cable (8) housing

and spring into longer, inboard cable guide (8) on carbu

CLEANING, INSPECTION, AND 8, Install throttle contro! cable (2) housing into shorter, out:
REPAIR board cable quide (9) on carburetor

Clean all parts in nor-tlammable cleaning solvent. Blow dry Awarnine
with compressed alt. Replace cables it frayed, kinked or bent

Throttle cables must not pull tight when handlebars are
turned fully to lett or right fork stops. Be sure wires and

ASSEMBLY/INSTALLATION throttle cables are clear of fork stops at steering head so
tt they will not be pinched when fork is turned against

(Figure 2-79) stops. Steering must be smooth and free with no binding
1, Apply a fight coating of graphite to the handlebar (10) oF interference. improperly adjusted and/or positioned

and the inside surface of the switch housings (2 and 3). throttle cables could result in loss of control of vehicle

resulting in possible personal injury.
2, Install throttle spring (8), throttle friction screw (9) and

friction spring (7) in lower housing (3). 9, Adjust control cables, See THROTTLE CONTROL

3. Attach cable assemblios (5) to lower housing (3), See ADSUSTMENT.
Figure 2-80, Throttle control cable (2) has a 5/16 in. (7.9
mm) fitting end and Is positioned to front of lower hous-
ing. Idle control cable (3) has a 4/4 in. (6.3 mm) fiting

lend and is positioned to rear of jower housing
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HANDLEBARS

REMOVAL
Disconnect battary negative cal

Sea Figure 2-82, Remove left Nand controls and
switches, Let wires carefully support the switches.

Remove left handlebar grip

Remove right side master oylinder, Loosen switch haus:
ing screws but do not remove

Remove instrument cluster and screws.

Remove remaini ws holding upper clamp

Right hand control assembly may now be removed from

INSTALLATION
1. See Figure 2-82. Install cup washers (3), rubber hush

ings (4) and spacers (6),

2. Insert riser bolts (7) (Finger tight only)

3 » right handlebar switch housing onto fight Nandiebar
end.

4 Position handlebar on lower riser clamp (2).

Place upper riser clamp in position and thread the

rear (front on XL Custom) screws

Using the remaining two screws, install instrument
detached handlebar bracket

8, On XL Custom: 7. See Figure 2-83. Adjust the handlebars to the desired
© Remove riser cover screws (9) and front and rear position and torque rear screws (tront screws on XL Cus

covers (10 and 11) tom) to 12-15 ft-lbs (16-20 Nm) until castin spacers of
© Detach indicator lamp socket trom bezel upper clamp contact the lower clamp,

Loosen riser bolts (7). Remove cup washers (3), rubber 8, See Figure 2-83. Final tighten tront screws ((ear screws
bushings (4) and spacers (6). on XL Custom) to 12-15 ft-lbs (16:20 Nm)

10. Remove ground wire (8) from triple clamp, Torque lawer slser bolts (7) to 25-30 te-lbs (34-41 Nm).

XL Custom

7

1. Upper clamp 5. Upper bracket 8. Screw (6)
2. Lower clamp 6. Spacer 10, Rear cover
3, Cup washer 7. Bolt 11. Front cover
4, Rubber bushing 8 Ground wire 12. Electrical brackot

Figure 2 -82,



10. On XL Custom:

® Position indicator lamp socket and clin in position

under bezel

© Install front and rear riser covers (10 and 11) and

torque 12 Inelbs (.9-1.4 Nm).

11, Install new left hand grip in follows:

@ Using a piece of emery o
handlebar

ath, rough gtip end of left

NOTE

Before applying
dlebar with acetone,

ive in the next step, clean the

ly LOCTITE PRISM PRIMER (70) to inside of
ndgrip. Remove any excess PRISM PRIMER with

a clean cloth, Wait two minutes for PRISM PRIMER,

to set before attempting the next step

© Apply LOCTITE PRISM SUPERBONDER (411) tc

inside of handgrip. Install new handgrip on left han.

NOTE

SUPERBONDER will set in four minutes and be fully cured in

12. Position left hand control and loosly in

clamp screws,

43, Attach clutch contro! and torque fastener, Torque hand
contro! in position,

14. Push new wite hamoss retainers in handlebar holes

18, Attach brake hand control in place and tighten tore

in handlebar holes

17, Connect negative battery cable.

18, Verily the following)

© cable adjustmentioperation

© proper throttle cable operation

© all electrical switch unctions

. proper brake operation and brake light function,

XLH 883, XLH 1200. and XL 1200S

Tighten

XL 1200¢
Tighten
first

1. Lower clamp (2)

2 Cast-in spacer (2) Front screw (2)
Rear screw (2) 5. Instrument bracket

Figure
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1. Clutch lever 4. Clip 7. Speedometer
2. Cable adjuster boot 5. Cable end fitting 8. Front brake line
3. Clutch cable 6. Primary cover 9. Front brake caliper

Figure 2-84. Clutch Cable and Front Brake Line Routings — Left Side
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CLUTCH CONTROL

ADJUSTMENT Clutch Lever and Clutch Cable — Upper

Refer to CLUTCH RELEASE MECHANISM, ADJUSTMENT (Figure 2-86)

1, Remove retaining ring (4) and pivot pin (5).

REMOVAL/DISASSEMBLY 2,2, Remove clutch lever (3) from clutch lever bracket (6).

Clutch Cable — Lower (Figure 2-85) 3, Remove clutch cable pin (2), Disconnect clutch cable (1)

up tion trom lever (3).

(2), Exer

ng quad ring

14) in primary cover (11) Clutch Hand Control (Figure 2-86)
ie spring late (4) fron

of adjustir J. Remove two screws and washers (8) from clue control
clamp (7)

3, Tum adjusting screw clockwise to release ramp and cou

pling mechanism, As the adjusting sorew is turned, ramp Remove clutch control clamp (7) and assembly of clutch
assembly moves forward. Unscrew nut (5) from end of cable (1) upper section, clutch lever (3) and clutch lever

adjusting screw. bracket (6) from left handlebar

4. Remove hook of ramp (6) from button at the rear of cable

end coupling (16). Remove cable end (10) from siot in NOTE

coupling,

You may need to loosen two screws of left handlebar switch
5, Turn cable end fitting (9) counterctockwise to remove housing to remove clutch control clamp (7) and assembly of

clutch cable lower section (rom primary cover (11) abla (1) upper section, clutch laver (3) and clutch lever
Remove O-ring (8) from cable end fitting ieft handlebar

W

1) TORK sorew wth
NI washer (4)‘) 2. Clutch inspection

| a. Spring
realsYe 4 TERE
© ular rani
Fea
eek
#, able ond ig
10. Clutch cable end
11. Primary cover
12. Clutch adjusting

screw assembly
13. Retaining ring
14, Quad ring

15. Inner ramp
16. Coupling

13

Figure 2-85. Clutch Release Mechanism
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1 UT St
6 __ of

3
J

ee

2

1. Clutch cable 5, Pivot pin
2. Clutch cable pin 6. Clutch lever bracket
3. Clutch lever 7. Clutch control clamp
4, Retaining ring 8, Screw and washer

Figure 2-86, Clutch Hand Control

ASSEMBLY/INSTALLATION

Clutch Cable —- Lower

See Figure 2-85. Install O-ring (8) over
9) of clutch cable lower section. Tur

Install into primary cover (11). Tig
4-7 Nm) torque

able end fitting
titing clockwise ta

fiting 10 3-5 ft

Fit coupling (16 id with the rounded side

inboard, the ramp tor butlor with
retaining ring side of ramp assembly facing inward, place

hook of ramp around coupling button and rotate a:

conne outboard,

bly counter-clockwise until tang on inner ramp (15) fits in
slot of primary cover (11)

3, Thread nut (6) on adjusting screw (12) until slot of screw
Js accessible with a screwdriver. Fit nut hex into recess of
outer ramp (6) and turn adjusting screw counter-clock

4, Bee Figure 2-84. If not yet performed, route clutch cable

(3) forward trom primary cover (6), upward through olip (4

on lower left front engine mount to outboard side of left

Jer tube, and then rearward to clutch lever (1)

Clutch Lever and Clutch Cable — Upper

(Figure 2-86)

1. Connect end of clutch cable (1) upper section ta clutch

lever (3) using clutch cable pin (2),

2. Position lever within clutch lever bracket (6)

Clutch Hand Control (Figure 2-86)

4, Position clutch control clamp (7) a
cable (1) upper sect
bracket (8) onto (eft handlebar,

bracket firmly against left handleb:

ssembly of clutc
) and clutch lever

Hold assembly and
switch housing

2, Secure components to lett har

and washers (8). Tighten
(7.9-9.0 Nm) torque.

lebar us

crews. 10

NOTE

If two screws of left handlebar switch housing were loose
ing removal, tighten to 18-24 inelbs (2.0-2.7 Nm) lorque
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EXHAUST SYSTEM

REMOVAL (Figure 2-87)

Remove heat shields (12, 18 and

drive clamps
9) by opening worm

and 7)

2. Remove nuts (4) from

studs,

ont and rear cylinder head

3, To access looknut (5), remove master cylinder mounting
bolts and lift brake pedal upward, Rem nut to
detach front mutfler (16) from sprocket cover stud.

4, Remove locknut (3) and bolt (2) to detach rear mu
rom muffler support (15).

5, Remove exhaust system assembly

DISASSEMBLY (Figure 2-87)

Remove Torca clamp ai

mufflers (16 and 1

one time usage only,

somblies (8) from front and

he need for sil

ealing

ale
clamp

Ney are

New Torca muttier
‘one or graphit

Integrity of me

ago, Hark

e during assembi

mps and prevent

To ensure

possibilty 0

sy-Davidson recommends that m

be discarded and replaced ea

ved,

Remove front and rear mufflers (16 and 17) from exhaust

2-66

ASSEMBLY (Figure 2-87)
1. Insert new gasket (20) and w

pipe on rear exhaust pipe (13). Cone

pipe (13) to front exhaust pipe (14) at cro:

2. Place

ssher (21) into crossover
rear exhaust

over pipe,

amp (11), retaining ring (10) and new gasket (9)
over front end of each exhaust pipe (front and rear
Position clamp so that inside counterbore faces cylinder
head exhaust port.

INSTALLATION (Figure 2-87)
1. Position tront ends of front and rear exhaust pipes (14,

2) into front and rear cylinder heads, respectively. Posi
tion holes in clamps (11) over mounting studs and

loosely install nuts (4

2. Place new Torca clamps (8) over slotted end of each
muffler, Install each muffler (16 and 17) onto the end of

its respective exhaust pipe, Front and rear mufflers can

be identified by their tabs. Both sides of tab on rear mut

fler are of equal length (symmetrical) and the hole is
smaller; on t side of tab is angular

and the hole is larger

3, Rotate front muttler (16) until tab is at top, Place tab over
stud at sprocket cover, Loosoly install nut (6) on stud,

4, Rotate rear muffler (17) until tab is at bottom. Align tab
with hole in muffler support (18). Insert bolt (2

holes 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 (8:11 Nm) torque. Tighten Torca clamps to 35:
40 tt-lbs (47-54 Nm) torque. Tighten locknut (5) al
rocket cover stud to 20-40 ttbs (27-54 Nm) torque

Tighten locknut (2) at muffler support (15) to. 10-15 ft-bs

(14-20 Nm) torque. Install master cylinder mounting

bolts, and tighten to 155-190 inelbs (17.5:21,5 Nm)

torque

6. Open wortRl@live clamps (6) and install heat shields (12,
18 and 19) on exhaust pipes. Position clai that
screw is on the outboard side in the most acoassible

position,



18

17 :

Screw (2)
Bolt
Locknut (2)
Nut (4)
Locknut
Heat shield clamp
Crossover pipe shield clamp
Torca clamp

10.
"1
12,
13.

14,
15.
16.

12

13

16

Gasket

Retaining ring
Clamp
Heat shield
Exhaust pipe, rear
Exhaust pipe, front
Muffler support
Muffler, front

22

17,

18.
19.

20,
21

22.

oe \

14-|

Q

29 8
8

<S\)
, \

19

6

Muffler, rear

Heat shield, rear
Heat shield, front

Gasket
Washer
Heat shield (Swiss)

Figure 2-87. Exhaust System
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FRONT FENDER

REMOVAL (Figure 2-88) INSTALLATION (Figure 2-88)
ly position front fender between right and lett front

serews (1) and
(14-18 Ne)

torque,

1. Screw (4)
2. Locknuts (4)
3. Fender, front

Figure 2-88. Front Fender
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REAR FENDER

REMOVAL
1. Remove seat. See SEAT, REMOVAL in this Section

2. Sea Figure 2-89. Remove locknut, bolt and T-spacer to
detach top of rear fender from tab on frame cross mem

3. See Figure 2-90. Remove rear directional stalk nut and
‘spacer from inside rear fender (both sides), Remove
|wo fender support nuts, screws and Tspacers. (both
sides), Move chrome steel strut covers away from rear
lender

1. Locknut,boltand 4, Ignition Module (1200S
T-spacer Sport)

2. Rear fender 5, Speedometer Connec:
3, Electrical bracket tor

Figure 2-89. Rear Fender Removal

1. Directional stalk 2. Fender support
nut (under tender) screws,

Figure 2-90 Rear Fender, Strut Cover and Directional
Lamp Assembly

4

8

9,

0

See Figure 2-89. Note Ihe
laped together in the seat area. Gonni
the terminal connections for the right re

for the left rear directional while the 4-pin connector #4 in
the middle houses the tail/brake light connections.

Remove tape from connector bundle, Depress latch on
‘connectors to separate pin and socket housings:

See Figure 2-89. Remove two bolts o detach elect
bracket from frame cross member. Slighlly move elec

cal bracket to draw socket side of connector out of seat
area

See Figure 2.
procedure in Chapter 7 page 7-82,

Feed lailibrake light leads back through hole in plastic

fonder extension, Carefully remove rear fender with

attached tailbrake light assembly from motorcycle,

Unelip taivt

right inside

from

nuts

ake light lead from clamps spat welded to

lender at 8 locations. Remove speed nuts

ipered studs on taillight assembly. Discard speed

Flemove tailibrake light fixture from fender

Inspect rubber gromre

rioration; replace as necessary,
for cuts, tears or general dete:

Secondary lock (open)

Latch ~ ve

Button
Pin housing

RS

Socket housing

Latch

Secondary lock (open)

Socket terminal

Figure 2-91. 4-Pin Amp Mul lock Connector
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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
Removal

INSTALLATION

NOTE

Compléte steps 1-3

Wis proceed to step

new lender is being installed, other

Hove passenger strap from old fender, It provided.
Install passenger strap on See SEAT
REMOVAL in this Section for more information,

ew fonder.

2. Sew Figure 2:92, Remove three 1/4'-28 nuts securing
license plate bracket. Position assembly on new fender.
Tighten screws to 6 ftlbs (8 Nm} torque

Carefully drill out pop rivet lender
‘extension with a 1/4-in. (6.85 mm) diameter dil bit, Rivet

nsion to new fender

securing plastic

Insert tapered studs at back of tallibrake light fixture

through fender bracket holes. Install new speed nuts and
ghten,

wire lead under clips attached to T:studs welded
to underside of fender at 6 locations, Feed tail/brake light
lead through hole in plastic fender extension

6. Verlly that grommets are installed at all 7

points- 3. on Bach side, one at the top. In

hat metal of fender is completely s
grommet O.D.

jounting

stall grommots
ated int groove on

Install T-spacers in grommets (inboard side),

8. Carelully align holes in fender with those in strut,

Where the tailibrake
tension, run the

gt leads exit the plastic fender
jes upward and then forward

beneath the electrical bracket to the Amp connector in
the area of the right side frame rail

10. Fitrear wire seal into back of socket housing, if removed
Gently push sockets through holes in wire seal into their

ive numbered chambers. See Figure 2-93 tor
ie color locations. Feed socket into chamber until it

snaps in place. Slightly tug wire to ve ket Will

2-70

for mor

11. Install internal seal on lipped side of socket housing,
Insert tapered end of secondary locking wedge into

jacket housing and press down until it snaps in place.

Press socket housing into pin housing until it snaps in
large end of slot on attachment clip over T

1@; push assembly forward to engage small
end of slo.

13. See Figure 2-89, Align holes in ele
Wellnuts in cross member of mot
{wo bolts and tighten to 6-9 in-lbs (0.7.

bracket with
Install

1,0 Nin) torque.
yole trame

Acaution
Always install and tighten top fender bolt first or undue
stresses may lead to fender cracking.

14, Install top fender bolt. Hold bolt
fonder and install nut topsid
10 ft-lbs

ead at underside of
Tighten top fender nut to

14 Nm) toque,

15. Align holes in chrom jer with those in strut, Ver
ily that directional light leads are positioned under strut

aver so thal they are not pinched when cover Is tight
ened,

16. See Figure 2-90. Slide directional
holes in strut cover

talk stud through
trut and lender, Install nut

17. Install fender support screws through strut. cover, strut
and fender, Install nut

18. Tighten directional stalk and fender
lbs (11-18 Nm) torque

support nuts to

Acaution
Check for proper tail lamp operation before riding motor-
cycle,

19, Install seat, See SEAT INSTALLATION in thi

4-Pin Black Tail/Brake Light

Secondary lock
open

Domestic HD}
1. Blue 1, Seal pinSeal pin 2, Orange wi White tace

3. Red wvelow Tacer 3, Red wi vali Taco
4. Black an)

Figure 2-93, Amp Connector



JIFFY STAND

GENERAL
‘The vehicle is equipped with a jify stand (or side stand) that
locks when placed in the full forward position (down) with the
{ull weight of the vehicle resting on it.

Awarnina
© Without the weight of the motorcycle resting on the

jiffy stand, any vehicle movement could cause the
liffy stand to retract slightly from the full forward
position. if the jiffy stand is not in the full forward or
lock position when vehicle weight is rested on it, the
vehicle could fall over, possibly causing personal
injury and/or vehicle damage.

@ Always park the vehicle on a firm, level surface. The
weight of the vehicle can cause it to fall over, possi-
bly causing personal injury and/or vehicle damage.

© Be sure jiffy stand is fully retracted before riding. If
Jiffy stand is not fully retracted during vehicle opera~
tion, unexpected contact with the road surface can
distract the rider. While the jiffy stand will retract
upon contact, the momentary disturbance andior
rider distraction can lead to loss of vehicle control
resulting in personal injury andior vehicle damage.

REMOVAL

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 outward at great speed and
could cause personal injury.

1, Block motorcycle under frame so that motorcycle is
securely upright and jify stand may be moved through its
full range of travel

2. See Figure 2-94, Remove rubber bumper (7) from frame
to permit further retraction of ity stand leg (1), Additional
spring tension relief allows for easier spring removal

3, Place jify stand leg (1) in retracted po
and discard cotter pin (5).

ion. Remove

4, See Figure 2-95. While firmly holding ify stand leg (1) in
fully retracted position, withdraw clevis pin (3) until it dis:
engages with the upper pivot hole of jf stand yoke (2).

5. Detach spring (6) from anchor pin using pliers. Unhook
ther end of spring from jify stand leg (1)

Remove clevis pin (3) from lower pivot hole of jy stand
yoke (2), Remave jiffy stand leg (1). Remove upper
lower bushings (4)

CLEANING AND LUBRICATION

(Figure 2-95)
Clean and lubricate jifly stand assembly every 5,000 miles
(8,000 km), Proceed as follows:

1, Refer to JIFFY STAND, REMOVAL to remove jitly stand
from motorcycle frame

2. Thoroughly clean all jiffy stand components, including
frame-mounted anchor pin and jity stand yoke (2)

1. Jiffy stand leg 2. Jiffy stand yoke 3. Clevis pin 4. Bushing 5.Cotter pin 6. Spring 7. Rubber bumper

~

Figure 2-94. Jiffy Stand In Retracted Position

271



Apply a small amount of wheel bearing grease to pivo!
of jify stand feq (1) and yoke (2), groove of ar

pin (3) and O.D, of clevis pin (6)

0 JIFFY STAND
nd to motorcycle frame,

INSTALLATION to install iffy

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 outward at great speed and
possibly cause personal injury,

Clean and lubricate jify stand components according to
procedure listed in JIFFY STAND, CLEANING AND
LUBRICATION,

2. See Figure 2-95, Hook either end of spring (6) into spring
mounting hole on jify stand Jeg (1). Install loase end of
spring aver anchor pin,

J. While holding end of spring (6) in groove of anchor pin

and holding jiffy stand leg (1) in its retracted position
Position pivot end of jify stand leg within yoke (2) on
motoroycle frame. Insert clevis pin (3) through lower pivot

jole of yoke anid halfway into pivot hole of jify stand leg.

4, uly stand leg 4. Bushing
2. ify stand yore 5. Cotter pin

3, Clevis pin 6 Spring

Figure 2-95. Jiffy Stand

272

Seo Figure 2-94 Lift jify stand leg (1) upward, aligning
pivot hole of jify stand leg with slotted upper hole of yoke
(2). With shoulder down, position bottom bushing (4)
over clevis pin (3). Insert clevis pin (3) through holes in
lity stand leg and yoke,

Install upper bushing (4) over end of clevis pin (3) and
igainst upper surface of yoke (2). Insert new cotter pin

(6) through hole in end of clevis pin, Bend ends of cotter
pin apart to secure.

Press rubber bumper (7) onto mounting stud on motorey:
cle fr

to check
(up), jy stand

rame-mounted

Extend and retract jiffy stand leg several tim
for proper operation. In retracted positio

leg should be securely seated against
rubber bumper (7

Place jy stand in its full forward position
fully remove support blocking from beneat
frame. Rest motoreycle on jiffy stand,

motorcycle



REMOVAL (Figure 2-97)

1. Remiove screw (1) to detach seat from rear fender.

2 Slide seat rearward to remove from frame

3. Il dual seat, inspect passenger 3) for dama

excessive wear, Remove bolt (4) and flat washer (5) to
detach passenger strap from rear fender, it necessary,

INSTALLATION (Figure 2-97)

Install passenger strap if mounting dual seat. Align holes
fon each end of strap with forward hole in rear fender
With concave side up, align hole in flat washer (5) with

those in strap (3). Install bolt (4) and tighten to 8-19 ft Ibs
(11-18 Nm} torque.

Awwarnine
After installing seat, pull upward on front of seat to be

sure it is tocked in position. If seat Is loose, it could shitt
during vehicle operation and startle the rider, causing
loss of control and personal injury,

Verily that rectangular metal plate is tightly secured to
seat bottom and that no rivets are loose or missing, Posi

lion seat (4) on frame with mounting bracket (3) al rear

Figure 2:96, Slide seat forward until the ton

ided to center frame support Its snugly in groov
1m of seat, The groove is farmed where the cor

‘outed ribs are bridged by the metal plate,

Pull up on seat to verily that it is locked in place,

97- Install sorew (1) ta fas
{0 top of rear fender. Mounting bracket c

at uses forward hole in rear lender; dual seat use:
rearward hole,

Tighten mounting bracket

Pull up on seat again to verity that it is properly secures,
Wont and rear

Figure 2-96. Seat installation (1200 shown)

2.73



Solo seat (ruftle)

Two-up seat

Two-up sea

(smooth cover)

1. Seat mounting screw 5. Flat washer
2. Mounting bracket 6. Screw Seat nut (7) i ral
3. Passenger strap 7. Seat nut side of fender and retaining clip (8)
4 8Bolt Retaining clip

is located on top

Figure 2-97. Seat



ENGINE 3

SUBJECT PAGE NO.

1. Speciticatio 3
Engine 3

3. Stripping Motorcycle for Engine Repair 8

4. Installing the Engine 3

5. Cylinder Head 213

5. Cylinder and Piston 3-24

Engine Lubrication System 3-3
8, Cling System 3.99

9. Valve Tappet 3-44

10, Gearcase Cover and Cam Gear 3-46

11. Crankcase 3-54



SPECIFICATIONS
NOTE

isuring companejervice wear limits are giver as a guideline for
SERVICE WEAR LIMITS, see NEW COMPONENTS

that are not new. For

~ General 883 1200 1200S Sport
Number of cylinders 2 2
Type 4-cycle, 45'V A-cyole, 45°V Accycle, 45°V
Ho 7 57 @ 6,000 rom 66 @ 5,200 rpm 69 @ §,500 rpm

3.000 3.498 3.498
76.20 88,85 mm 88,85 mm

3,81 3.812 3.812
Gn 96.82 mm 96,82 mm

ton displacement (cubic inches) 73.8 33
(cc) 889 cc 1201 ce. 1201 cc

Torque (ioot-pounds 53 @ 4,500 rpm 72 @ 4,000 rpm 4,000 rpm
(Nm)

Compression ratio 9.0101 9.0101 10.0t0

Oil tank capacity with filter (U.S. quarts) 3 3 3

| (liters 2.6 liters | 2.8 titers 2.8 liters

NEW COMPONENTS SERVICE
| 883cc 1200cc WEAR LIMITS

ITEM

Valve
Fit in quide

Exhaus 0.0015:0,0039 in, 0.0040 in
0,038-0,084 mm 0,102 mm

Intake 0.008-0.0026 in. 0.0095 in |
| 0.020:0,066 mm 0.089 mm

Seat width 0.040:0,062 in 0,090 in.

1.02-1,87 mm 9 mim
Stem protrusion from cylinder valve pocket 1.975-2.011 in 031 in

50.17-51.08 51,59 mm
Outer spring ~ free length 2.105-2.177 in 108 in. (min)

59,47-55.30 mm 59,47 mm
Intake

1,751-1,848 in. (closed) 72:92 Ib

32.6 kg.-41.7 kg.
1.286 - 1,989 in. (open) 183-207 Ibs

82,9-93.8 kg
Exhaust

1,751-1.848 in, (closed) 72-92 Ibs 326 In, (min.

92.6-41.7 kg 48.92 mmm
1.992 - 1.429 in. (open) 171-195 Ibs

7,5-88.3 kg

Inner spring ~ tree tength 1.926-1.996 in

48,92-50,70 mm
Intake

1.877-1.683 in. (closed) 98-49 Ibs

1.112-1.218 in, (open) 98-112 Ibs
44.4-50.7 kg

Exhaust |
| 1,577-1.683 in. (closed) 38-49 Ibs

17.2-22.2 kg

4.158-4.264 in. (open) 91-106 Ibs
44.2-48.0 kg

Same as 883



ITEM

Rocker Arm
Shatt fit in bushing (loose|

End cle:

arm (tight)

Rocker Arm Shaft
Shafi fil In rocker cover (loose)

Piston
Compression ring gap (top &

ond

Cylinder Head
Valve guide in head (tight)

Vaive seat in head (tight)

Cylinder
Taper

Out of round

Warpage (gasket surtaces)

‘op

Bai

Bore diameter + 0.0002 i

| Standara

0.005 Oversize (0.

0.010 OS. Bore

0.020 0.8. Bore

0,030 0.8. Bore

0.040 OS. Bore

‘Same as 683 oc

32

0,051-0.114 0.041-0.104 mm 1.65 min
0,0014:0.0074 0,0016-0,0076 in, 0.0094 in.

0,036-0.188 mm 9,04-0.193 mm 0.239 mm
0,00005-0.00045 0.00100 in,

0,0013-0.0114 mm. 0.0254 mm

SPECIFICATIONS (CONTINUED)

~NEW COMPONENTS _ SERVICE
883cc 1200cc WEAR LIMITS |

0005-0.0020 in. 135 in
013-0.051 mm 0,089 mm

0.008-0.013 in, 0.025 in,

0,08-0.33 mm 0.64
0,004-0,002 in,
0,10:0.05 mm

0.0036 in
| 0.089 mm

0.007-0,020 in 0.092 in,

0.18-0.51 mm 0.81 mm
0,009-0,082 in. 0.085 in.

0,23-1.32 mm mm

120-0,0045 in
0,051-0.114 men 1.65 mm
0016-0,0041 in, 0.0065 in.

9,0033-0,0020in, |
1,084-0,051 mm

9,0035-0.0010 in.

0.089:0.025 mm

0,006 in, total 06 in. total
0.15 mm 

0.15 mm

0,002

0.05 mr

0.08 mm

0.006 i

15mm

9,008

883cc ——-1200ce
3.0005 in 3,4978 in 3.0035 in. 3.5008 in

76.213 mm 88,844 mm 16.289 mm 88.920 mm

3.0048 in 3.502 in, 3.0078 in. 3.505 i
76.323 mm 88.95 mm | 76.398 mm 89.03 mm
3.0098 in 3,507 in. 38,0128 in.

6.449 mm 89,08 mm 6.525 mm |

3.0198 in 3.517 in 3.02
76.703 mm 89.33 mm ‘9 mm

3.0298 in 3,527 in 3.0328 in

7 mm 89.59 mm 77.033 mm 89.66 mm
3.0398 in = 0428 in. =

211mm 77.287 mm



SPECIFICATIONS (CONTINUED)

ITEM

Connecting Rod

Sido play between flywheels

Fit on crankpin {loose}

Tappet
Fit in guide

Roller it

Roller end clearance

Oil Pump
Ol pres

jessure reading taken at oi

switch fitting)

with engine speed of 1000 rpm

ormal operating tempera.

with engine speed of 2500 rpm

Feodiscavenge inner/outer gerotor clearance

Shalt to pump clearance

Gearcase
Cam gear shatt in bushing (loose)

Cam gear Shaft end play (min) (except rear

Rear intake cam gear shaft end play (mi

Flywheel
Flunout (tlywheels at rim}

Runout (shatt at lywheel end)

End play

Sprocket Shaft Bearing
‘Outer race fit in crankcase (tight)

ating inner tace fit on shaft (tight)

Pinion Shaft Bearings
Pinion shatt journal diameter

Outer race diameter in right crankcase

Bearing running clearance:

Fit in cover bushing fit (loose)

Same as 883 cc

NEW COMPONENTS

883cc

0,00125-0.00175 in

0.0318-0.0445 mm

0.005-0,025 in.
0.13-0,64 mm

0.0004-0.0017

0,010:0.043mm |

| 0.0008-0.0023 in,
0,020-0.08

0.0006--0,0013 in,

0,015-0,033 mn

0,008-0,022 in,
203-0.

12 psi

0.5-0.8 kNiom'
10-17 psi

0.7-1,2 kNiom’

0,008 in.

0.08 mm.
0,025 in

0.064 mm

0,0007-0.0022 in,
0.018:0.056 mm

0.005-0.024 in.

0.13-0.61 mm

0.006-0.024 in,

0,16:0.61 mm

0,000-0.010 in.

0.000:0,002 in.

0.05 mm
0,001-0.008 in.

0.025-0.13 mm

0,0004:0.0024 in.

0.010:0.061 mm
0.0002-0.0015 in. ‘

| 0.005-0.038 mm *

4,2500-1.2496 in,
31 750-31.740 mm
1,5646-1.5652 in.

39.741-39,756 mm
| 9.00012-0.00088 in,

0,0090-0.0224 mm
0.0023-0.0043 in.
0.058-0.109 mm

1200cc

| SERVICE
| WEAR LIMITS

0.00200 in,
0.0508 mm

0.030 in.

0.0027 in.

0,089 mm

0.026 ir
0.680 mm|

1,040 in

4,02 mm

1.010 in

0.25 mm

0.008 in.

1.2494 in, (min)

31,7

1.5672 in. (max)

39.807 mm



ITEM

/ Ignition System
Timing during engine cranking

Timing with engine speed at 950-1050

Spark plug gap (6R12)

Engine Speed

Torque Values

ion gear nut

| Oi tank mounting locknuts

ll pup mounting sorew

Push rod tube seal plate bolt

Goarcase cover fasteners

Rear engine mount fastener

Frame to crankca

Negative cable nut

| Lower front engine

Upper front engine bracket fasteners
Cylinder head

Top center engine bracket taste

Cylinder head

Frame

Timer screws (innet cover & sensor plate}

Spark plug

| Rotor bolt

| Tappet plate sor

Same as 883 cc
34

SPECIFICATIONS (CONTINUED)

___ NEW COMPONENTS

| 883cc (HDI) 1200cc

5° BTDC (0’ BTDC)

}38-0,043 in
4.09 mm

95

1650-1950 rpm

(050 rpm

14.1-17.0 Nm
tbs,
Nm

110 in-lbs
9.0-12.4 Nm

18 (Hb:

4.Nm

3 ftlbs

14-18 Nm

25-30 ft-lbs

34-41 Nm

65-80 in-Ibs
10Nm

25-90 ft-lbs
| 34-41 Nm

25-30 ft-lbs
Nm34

25-30 ft-lbs

41 Nm

30-35 ft-lbs
44-47 Nm

25-90 tt-Ibs
34-41 Nim

15:24 Nm

43-48 in-Ibs
4.9:

SERVICE
WEAR LIMITS

NOTE

the
sequence shown in bold.

nt fa



ENGINE

GENERAL

The V2 Evolution’ a wo-cylinder, fourcycle, alr
cooled, avethead-valve V-twin. It has three major component
assemblies: cylinder, crankcase, and gearcase.

1
engine is

The cylinder assembly includes cylinder head, valves, rocker
atm cover, focker arms, and piston. Cylinders mount on the
crankcase In a 45 degree "V", with both connecting ro%
nected to 2 single crank pi

The up-and-down motion of the piston in the cylinder is can

ted to circular mation in the crankcase. The multi-piece
crankshaft consists of a crank pin, mounted netween two

‘ounterweighted llywheels, which rotate on two end shaft

bearings. The lower end of the rear cylinder connecting rad is

forked to fit around the single-end front cylinder connecting
fod, allowing a single connecting rod crank pin connection to

the fywhoe!

Tho gearease Is located an the right

The gearcase houses the g
timas the valves afd ignition, The

of four cam shatts with one cam lo 5 gear

driven The engine valves are opened and closed through the

mechanical linkage of tappets, push rods, and rocker arms
Hydraulic IMters, located in the tappats, automatically com

pensate for heat expansion fo maintain the no-lash fit of

train components, Tappets serve to transmit the cam action to
the valve linkage. Valve timing is obtained by aligning timing

narks when instaling cam gears:

de of the crankcase.
which operates and

cam gear train

2 an each shaft

ar train

consisting

ignition spark
‘or caintrolled electronic

spark plugs, Spark
magnetic sensing unit

4 produced by the operation of a micropraces
ignition coil, and

determined by

4 electric switch

4 trigger rotor

The trigger rotor has two openings Which time the cylinder

Both spark plugs fire simultaneously each crankshalt revolu-

Nion. The spark plug in the front cytincier wil fire at the end of
that cylinders compression stroke, igniting the alr/luel mix

re in the front cylinder. At the stant, however, the

spark in the rear cylinder wil ire ineffectually during the end
of that cylinder's exhaust strake, During the next engiie revo:
lution. tha simultaneous firing of the spark plugs will occur
‘uring the middle of the front cylinders exhaust stroke and at
the end of the rear cylinder’ ion stroke (igniting the
air/fuel mixture in the rear cylinder)

XL Sport

The 1200S model has a single fire twin plug ignition, Each
head has two spark plugs which fire at the end of that cylin

der's compression stfoke. The other cylinder's spark plugs do
Trot fir

‘Tha trigger rotor t openings which time the cylinders.

Fuel

Gasoline/alcohol Blends

Harley-Davi 1d to obtalr the
best performance and efficiency using unleaded gasoline (B7
pump octane or higher), Some tue! suppliers sell gasoli

algohol blends as a luel The type and amount of alcohol
added to the fuel is important.

1 motorcycles were desigy

© 00 NOT USE GASOLINE CONTAINING METHANOL
Using gasoline/Methanol blends will result w starting and
driveability deterioration and damage to critical fuel

slem components,

© Gasolines containing METHYL TERTIARY BUTYL

ETHER (MTBE); Gasoline/MTBE blonds are a mixture of
gasoline and as much as 15% MTBE, Gasoline/MTBE

blends can 4 in your molorcycle

@ ETHANOL (Ethanol ar grain alconol) is a.m
ethanol and 90% unleaded gasoline. |t is identified as

isohol," “elhanol enhanced,” of "contains. ethanol
line/Ethanol blends can be used in your motorcycle

ure of 10

Because of their generally higher volatiliy, these blends may
adversely affct tha starting. driveability and fuel efficiency of

your motoraycle, If you expenen

Davidson recommends you operate your
straight, unleaded gasoline

nese problems, Harley

Lubrication

Tho engine has a force-feed (pressure) type ailing sy:

Incorporating oi faed and return pumps in one pump body,
With one check valve on the ail feed sida: The led pump
forces oil to the engine, \ubricating low

ings, rocker arm bushing: stems. valve springs, push

rods, and tappets. Cylinder walls, pistons, piston pins, timing
gears and bushings, and main bearings are lubricated by oll

pray thrown off connecting rods and by oil

draining from each rocker box ernal drain pas
saga in each cylinder and each tappet guide, A small amount

of oil is sprayed through an oll galley jet onto the rear intake
‘cam gear in the gearcase; ol! is transferred ta the teeth of all

the cam gears by way of the gear meshing action. The oil

scavenging section of the pump returns oil to the tank trom

the enging. See ENGINE LUBRICATION SYSTEM later \(
this section for further information,

F connecting rod bear

ADJUSTMENT/TESTING

General

When an engine needs repair, il is not always possible
determine definitely beforehand whether repair is possible
with only cylinder heads, cylinders, and pistons dis
bled, or whether complete engine disassembly Is required for
orankoase

Most commonly, only cylinder head and cylindér repair \s



needed (valves, rings, piston, etc.), and it (s recommended

procedure ta service these units first, allowing engine crank-
‘case to remain in fram

TRIPPING MOTORCYCLE
ip motorcycle for remaval of cy}:

Follow the procedure under

FOR ENGINE REPAIR, to s
Inder heads, cylinders, and

Altar disassembling "upper end’ only, it may be tound thal
fankcase repair is necessary: this requires

engine crankcase from chassis outlined under STRIPPING

MOTORCYCLE FOR ENGINE REPAIR

Acaution
Mengine is removed from chassis, do not lay engine on.
primary side. Laying engine on primary side will damage
the clutch cable end fitting

ymptoms Indicating a need for engine repair are of

leading; but generally, it more than one symptom is pres

s can be narrowed down to make at least a
jal diagnosis. An above-normal consumption of oil, fo

d by several, mechanical faults. See

ction 1. However, when accomp:
smoke and low engine compre

piston rings need replacing. Low

may indicate improperly

lieu of worn piston rings

pa

example, could be cai

ROUBLESHOOTING,
Tiled by blue-gray exhaus

jon, it indicates. the

compression by itself,

d valves, in addition to or

Piston slap js a condition where piston and/or cylinder
worn out-ol-round and ara loose fitting, allowing the piston to

slap from front to rear of the cylinder as it moves up and

down,

Most frequently, valves, rings, pins, bushing
heed attention at about the sama time, Ifthe po

fan be narrowed down through the

(ndicate any one of the above components is Worn, \t 1s be

to give attention to all of the cylinder head and cylinder parts

and bearings

Compression Test Procedure

Combustion chamber leakage can result in unsatisfactory
engine performance. A compression test can help determine
the source of cylinder leakage, Use CYLINDER COMPRES
SION GAUGE (Part No. HD-33223-1)

‘A proper compression test should be performed with the
engine at normal operating temperature le. Pro

ceed as toll

Acaurion

After completing the compression test(s), make sure that
the throttle plate is in the closed position before starting
the engine. Starting engine with throttle open may result
In serious engine damage.

ic onnect spark plug wires. Clean around plug br
and remove plugs.

2. Connect compres: on tester to lront cylinde

3, With carburetor throttle plat
rank engine continuously through 5:

strokes

In Wide open position,

4, Note gauge reading:

pression stroke:

at the und of the tirst and ast com

Record test result

5, Connect compression tester to rear cylinde

6. Repeat Steps 3 and 4 on rear cylinder

Compression is normal if final readings
(8.4 kgN/om®) oF more and do not ir
10 psi (0.7 kgNicm*) variance between
diagnostic chart following,

ite 120 psi

ate more than a
ylinders, See

8. Inject approximately 1/2 oz. (15 ml) of SAE 80 oil into
each cylinder and repeat the compression jasts on both
cylinders. Readings that are considerably higher during

the second tast indicate worn piston rings

Diagnosis Text Results

Ring trouble Compression low on tirst stroke

Tends to build up on the follo
strokes but does not reac
improves considerably when oll is

ded to cylinder

/e trouble Compression low on first stroke;
does not build up much of
Ing strokes; does not improve con

siderably with the addition of oll

Head gasket leak Same reacil



Cylinder Leakage Test

‘The cylinder leakage test pinpoints engine problems Including
ing valves, worn, broken or stuck piston rings and blow

head gaskels. The cylinder leakage tester applies compressed
air fo the cylinder at a controlled pressure and volume, and
measures the percent of leakage from the cylinder.

LINDER LEAKDOWN TESTER (Part No. HD:
35667) and follow the specific instructions supplied with the

lester,

The following are some gen
Harley-Davidson V-twin engines

uctions that apply to

1. Run engine until it reaches normal operating tempera

p engine, Clean dirt from around spark plugs, and
remove spark plugs

3, Remove alr cleaner, and s
open position

t carburetor throttle in wide

4, Remove timing inspection plug from crankcase

The piston, in cylinder being tested, must be

sion stroke during te

al top doad

6. To keep engine Irom turning ave

applied to cylinder, engage transi
lock the rear brake

Following the manufacturer's instructions, perform a cyl:

inder leakage test on the front cylinder, Make

Any cylinder with 12:
or attention,

a note of

leakdown,the percent leakdo
‘or more f

8. Listen for at carburetor intake
‘gasket and timing insp

NOTE

sping throu ‘hack push rod length

Air Leak Location Possible Causes

arburetor intake. Intake valve leaking,

haust pipe Exhaust valve leaking,

petion holeTiming it Piston rings |

Warn or broke

| Worn cylinder.

king,

1 piston

Leaking gasket

9. Repeat procedure on rear cylinder.

Acaution
After completing the cylinder leakage test(s), make sure
that the throttle plate {s 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 Oylin
previously. If further

and inspect the folowing

er Leakdown Test as described
sting is needed, remove suspect head(s

Valve guide seals

Valve guide-to-va

Gasket surface of both head and cyl

Oil return passages for clogging.



STRIPPING MOTORCYCLE FOR ENGINE REPAIR

Awarninc
To prevent accidental starter operation and possible per- y
sonal injury, disconnect battery cables (negative first) )
before doing any work on the engine, drive or electrical ) y
system,

b |

Rmove ar cleaner assembly and backplate, | 4

ignition coll, bracket, and throttle cable clip. ‘ip. ena 5. Washer (4)

! 2. Nut plate 6. Bolt
3. Frontcylinder 7. Lockwasher
4. Topfrontengine 8. Nut

mounting bracket 9. Bolt (2)

Drain gasoline, Remove fuel tank. Figure 3-2, Upper Front Engine Mount Bracket

1, Top center en,

2. Washer (2)

3. Screw (2)
4. Locknut, hex flange
5. VO.ES,
6. Nut plate
7. Bolt

8,

9,
1

ine mounting bracket

Shim’
Washer

0. Bolt

“Shim thickness
0.030 in. (0.76 mm)
0.060 in, (1.52 mm)
0.090 in. (2.28 mm)

Figure 3-1. Top Center Engine Mount Bracket
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j Awanninc
Remove stem.

fransmission lubricant,

See Figure 3-1, Remove top center engine
‘mounting bracket and shims)

Free enrichener controlDisconnect VO.E.S,
| MAP hose at carburetor and V..E.S, wire from |

ignition module,

At this point, up or end can be worked on

INDER HEAD.

5 ‘uae

Right

downtube

1. Right mounting plate
2. Left mounting plate

3. J-Clip 4
4. Flange nut (4)

5. Bolt (4)
6 Bolt (2)
7. Washer (6) Lett
8. Washer downtube

Figure 3-3. Lower Front Engine Mount Brackets
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Flemove rear brake mast
bolts. Disconnect brake linkage from m:

cylinder mountin

ylinder.

cket caver with brake

pedal and linkage

Remove rear bell

0 oll pressure switeh.

¥

Jnplug ignition timer plate wires from wiring

Locknut

Batlery cable
Nut
Washer (6)
Bolt

Bolt
Bolt (2)
Lockwasher (4)
Main harness
grounds

6

7,

8
8

3-10

Figure Rear Engine Mount Fasteners

Disconnect positive battery cable trom battery,
Disconnect 18-gauge green wire from starter mot

Disconnect the regulator/reetifier rom the alternator
stator at the plug beneath the regulat

ct battery grounding cable attached to rear
| rankcase bolt

Detach clut cable, Remove clutch handlever trom
handlebar

Drain engine oil. Remove oil feed, return, and vent
lines at oil tank

Figure 9-3. Remove hardware attaching lower
front engine mounting plate

rear of engine to frame

itt engine up off the mounting pad. Slip engine from
Tight side while tipping top of engine slightly off

enter of chass

Acaution
Do not lay engine on primary side as damage to

clutch cable connection could result



INSTALLING THE ENGINE

Place engine in frame from right side of motareye Connect oil pressure switch wire,

.e Figure 3-4, Install four re
bolts (5, 6, and 7), washers
Tighten fa

engine mounting

and nuts (3 and 1)

teners fo 25-30 ft-lbs (94-41 Nm) torque,

Attach oluteh cable lever & bracket to handlebar,

Install lower front ei
h bolts (6) and

plates to lower front engine frame mounts with
bolts (5), washers (7) and nuts (4), Tighten engine

bolts {0 25-30 ft-lbs (34-41 Nm} torque. Tighten
rame bolts to 25-30 ft-lbs (34-41 Nm) torque

ine mounting

‘See Figure 3-2, install upper front engine mounting

bracket; loosely attach hardware, Tighten engine

bolts to 25-30 ftlbs (34-41 Nm) torque, Tighter

frame bolts to 30-35 ft Ibs (41-47 Nm) torque

Soe Figure 3-1, Install top center engine mounting
bracket; loosely attach hardware, Connect V.0..S,
MAP and ignition switch. Tighten engine bolts to 25:

0 ft-lbs (34-41 Nm) torque, Tighten frame bolts to

30-36 f-lbs (41-47 Nm) torque.

See ENGINE LUBRICATION SYSTEM in th
tion, and connect feed, return, and vent lines 10 oll

tank. Use new ose clamps,

Install carburetor with intake manila,

NOTE
ner backplate as guide to align

carburetor manifold assembly.
Use air cle

Attach throttle and enrichener cables to carburetor

——E—E—

Slide enrichener control into slot of mounting

bracket, Tighten nut at backside of bracket

Install rear belt sprocket cover with brake pedal and

linkage

Connect battery ground wire to crankcase bol

Connect battery positive cable and 18-gauge green

wire to starter motor.

Plug regulator/rectifier into stator connection,
Attach sensor to wire harness. Connect neutral

switch

Install right footrest and master cylindar ass

Connect brake linkage ta master cylinder
mbly,

Install exhaust system.

stall tel tank, {uel lin

throttle cable clip.
horn (if applicat

n coll, and bracket



Install battery tray and battery.

a2



CYLINDER HEAD

REMOVAL Acaunion
iy stip motorcycle All washers and fasteners used in the V2yy engine are
Ce POR ENGINE hardened. Do not mix or replace hardened washers and

cnaane fasteners with unhardened parts. Do not reuse fiber
cover seals. Engine damage may result

Before removing the cylinder head ass
described in STRIPPING MOTORC

REPAIR. The rocker arm covers and internal c¢
must be removed before removing cylinder head

3-5, Remove four bolts (1) and fiber se

1. Bolt (4)

2. Fiber seal (4)
3. Umbrella Valve (2)

4. Upper rocker cover

5. Middle rocker cover
19 6. Gasket
%, 7. Gasket

8. Gasket
9. Rocker arm shalis
10, Rocker arm
11. Rocker arm

12. Bolt and washer (2)
43. Bolt and washer (2)
44. Bolt and washer (2)
15. Bolt and washer (3)
16. Gasket
17. Gasket

16 18. Lower rocker arm cover
19. Rocker arm bushing (8)

Figure 3-5. Rocker Arm Cover
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2, Remove top (4) and middle (5) sections of rocker box.
Remiov. and discard.

3, Rotate cranksha
being repaired,

until Both valv closed on head

4. Remove two 5/

end

6 in. rocker arm retaining bolts (12) at

5, Remove remaini id washers (19, 14.
jolding lower roo

‘antares

‘arm cover to cylinder ead.

6 Remove rocker

Remove lower rocker sem

AcauTion

Mark rocker arm shafts for reassembly in thelr original
positions, Valve train components must be reinstalled in
their original positions during reassembly or increased
engine wear may result.

See Figure 3-6

hem out using a hat

move rocke arm shafts by
it metal punch,

apping

4. Retaining notch
2. Position of rocker arm retaining bolts

Figure 3-6, Removing Rocker Arm Shafts

8, See Figure 2-5. Remove rocker arms (10, 11
{hem for reassembly in their original location:

mark

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
lowing the sequence shown.

ich head screw 1/B-turn fol

a4

Front cylinder

10.

Figure 3-7. Head Screw Loosening / Tightening
Sequence

Continue loosening in 1/8-turn increments. until screws
are loose. Remove screws and thick was

See Figure 3-8. Remove cylinder head (18), head gas:
(4), and O-rings (14),

See Figure 9-9. Remove socke! screws (11), washers
(13), and retainers (9). Remove push rod covers (
seals (8), O-rings (1 push rods (12), Mark the
location and orientation (top and bottom) of each push
rod,



1, Head screw, long (2)
2, Head screw, short (2)

3. Arrow, piston direction
4. Head gasket
5. Inner valve spring (2)

6. Outer valve spring (2)
7. Valve keeper (4)

8. Upper collar (2)
8. Lower collar (2)
10. Valve (1) intake

(1) exhaust

11. Valve stem seal (2)
12, Stud (4)
13. Base gasket
14, Ocring (2)
15. Insert/Dowel (2)
16. Valve guide (2)
17, Valve seat (2)
18. Cylinder head
19. Cylinder
20. Piston

18

17.

10

12

20
13

Remove O-rings (3) trom
(2)and pull from crankcase,
Lift iter out of crankcase bore:

DISASSEMBLY

Soe Figure 3-8. Compress valve

VALVE SPRING COMPRES:
(as shown in Figure 3-10)

2. Figure 3:8. Remove keepers (7), upper collar (8
and springs (5 and 6), Mark keeper:

original positio

3, Use a fine toot

stem at the keeper groove.

3, Remove socket screw (5), washer (14) and plate
4s of pins (2), Grat

@ a pliers if nect

file to remove any burrs on the valve

Figure 3-8. Cylinder Head, Cylinder and Piston

4, Mark valve to ensure that it will be reassembled in the

same head.

5. Remove valve (10), valve stem seal (11) and lower collar

(9)

4. Repeat Steps 1-13 for the other head,
6, Repeat Steps 1-5 for the other valve

7, Disassemble the ather head following Steps 1-€

prings (6 and 6) with ~CLEANING, INSPECTION, AND

REPAIR

1. Bead blast or scrape carbon from head, top of cylinder
and valve ports. Be careful to avoid scratching or nicking
cylinder head and cylinder joint faces. Blow off loosened
carbon or dirt with compressed air

OR (Part No. HD-34736B)

ssembly in

Soak cylinder head in an aluminum-compatible cleaner
solvent to loosen carbon deposits
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3. Wash all parts in non-flammable solvent, followed by a
ayes thorough washing with hot, soapy water. Blow out oll

passages in head. Be sure they are free of sludge and
carbon patticles. Remove loosened carbon trom valve
head and ing a wire wheel, Never use a file or
ather hardened tool which could scratch or nick valve.
Polish valve stem with very fine emery cloth or steel
wool.

4, Check each rocker arm, at pad end and push rod end.
for uneven wear or pitting. Replace rocker arm if either

condition exists.

5, See Figures 3-11 and 3-12, Measure rocker arm shaft
diameter at the positions where shatt fits in lower rocker
arm cover and where rocker arm bushings ride. Record

the measurements

4

14

Bree Re
3

1. Right 8. Seal (2)

crankcase halt 9, Retainer (2)
2, Pin (2) 10, O-ring (2)
3. O-ring (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)

Figure 3-9, Middle Valve Train Components

(Quantities per Engine Cylinder)

Figure 3-10. Compressing Valve Springs



Figure 3-11. Measuring Rocker Arm Shaft Diameter

(Rocker Cover Position)
Figure 3-13. Measuring Rocker Arm Shaft Bore

Diameter in Lower Rocker Cover

Figure 3-12. Measuring Rocker Arm Shaft Diameter .

(Rocker Arm Bushing Position) rs
~ +

‘i Sty
6 Figures 3-13 and 3-14. Measure rocker arm shaft

ameter in lower rocker cover and rocker arm Figure 3-14, Measuring Rocker Arm Bushing
ng inner diameter. Record the measurements, Inner Diameter

7. Check the clearances and measurements obtained in
Steps 5 and 6 against the SERVICE WEAR LIMITS, 9. Assemble rocker arms and rocker arm

rocker cover.

hatts into lower

8. Repair or replace parts exceeding the SERVICE WEAR
umirs, 40. Check end play of rocker arm with feeler gauge
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place racker arm or lower cover of both if end play
exceeds 0.025 in. (0.68 min).

Valve heads should have a
0.040-0.062 in. (1.02-1.57 mi
marks and burn spots. The color of carbon
valves should be black or dark brown. White or light buff

carbon indicates excessive heat and burning.

seating surfac
), and should

on exhaust

Valve se: subject to wear, pitting, and burning.
They should be resuriaced whenever valves are refin:
Ished,

Clean valve guides by lightly honing with VALVE GUIDE
HONE (Part No, HD-34723),

Sorub guides with VALVE GUIDE BRUSH (Part No, HD-
34751) and hot soapy water. Measure valve stem outer
diameter and valve guide inner diameter. Check mea:

surements against SERVICE WEAR LIMITS,

Inspect spark plug threads for damage. If threads in
head are damaged, a special plug type insert can be

installed using a 12mm spark plug repair kit

Inspe lve springs for broken or discolored coils,

See Figure 3-15. Check free length and compression
force of each spring. Compare with ENGINE SPECIFI:

CATIONS. If spring length is shorter than specification
or if spring compression force is below specification,
replace spring,

Figure ‘Checking Spring Free Length

Examine push rods, particularly the ball ends. Replace
any rods that are bent, worn, discolored, or broken

See Figure 3-16. Check head gasket surface on head for
flatness, Machine or replace any head which exceeds
SERVICE WEAR LIMIT of 0.006 in. (0.15 mm),

Gasket surface flat within
0.006 in. (0.15 mm) P

Figure 3-16. Checking Gasket Surtace

Rocker Arms and Bushings

1, See Figure 9 Teplace worn bushings, pross or
drive them from the rocker arm. if bushing Is difficult to
Temove, turn a 9/16-18 tap into bushing. From opposite

ide of rocker arm, press out bushing and tap,

2, Press replacement bushing into rocker arm, flush with
ari end, and split portion of bushing towards top af arin

Using remaining old bushing as a pilot, line roam new
bushing with Harley-Davidson ROCKER ARM BUSHING
REAMER (Part No, H0-94804-57)

4. Repeat for other end of rocker arm.

Replacing Valve Guides

Valve guide replacement, it necessary, must be done betora
@ Seat is ground. I the valve stem hole in valve guida

that determines seat grinding location. Valve stem-to-valve
guide clearances are listed in the following chart. if valva
stems and/or guides are worn beyond service wear limits,
install new parts



Figure 3-17. Removing Rocker Arm Bushing

VALVE STEM CLEARANCES
AND SERVICE WEAR LIMITS

Valve Clearance Shrvica Weer
Limit

Exhaust (0(0075-0,0083 in. | _0.0040 in

Intake 0,008-0.0026 in. 0.0035 in

1. 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 mmm). larger than bore in head. if itis not, select
one of the following oversizes: +0.001 in., +0,002 in., or
+0,003 in, (40,025, +0.05 +0.08 mm) (intake and
exhaust)

See Figure 3-18, Install shoulderless guides using
VALVE GUIDE INSTALLATION TOOL (Part No. HD:

4731) and DRIVER HANDLE (Part No, HO-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. HO-
39932 (Steel) or Part No, HD:39932.CAR (Carbide). Use
REAMER LUBRICANT (Part No. HD-39964) or liberal
amounts of suitable cutting oil to prevent reamer chatter.

(Part No. HD-34740) || Stk
Driver Handle

«
Valve Guide Installation
Tool (Part No. HD-34741)

I yinder Hood stend
(Part No. HD-39782)

Figure 3-18, Installing Shoulderless Valve Guide

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 honing oil. Driving
hone with an electric drill, work for a crosshatch pattern
with an angle of approximately 60

NOTE

The hone is not intended for the removal of material,

Thoroughly clean valve guide bores using VALVE GUIDE
BRUSH (Part No, HD-34751) and hot soapy water

Valve Guide Brush

(Part No. HD-34751)

Cylinder Head Hol
Fixture (Part No. HD-39786)

Figure 3-19. Honing Valve Guides
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Grinding Valve Faces and Seats

Alter installing valve guides, valve seats must be refaced to
make them concentric with guides.

Valve face angle is 45° for both intake and exhaust valves. If
a valve relacing grinder is used, it must be adjusted exactly to
this angle. It is important to remove no more metal than is

ary to clean up and true valve face. Install a new valve
it grinding leaves the vaive edge (the margin) with a width of

less than 1/32 in, (0.8 rim), A valve with too thin a margin
does not seat normally, burns easily, may cause pre-ignition

and can also lead to valve cracking. Valves that do nat clean

UP quickly are probably warped or too deeply pitted to be

reused. Replace the valve if and ot valve stem shows unevert
wear. After valvos have been ground, handle with care to

prevent damage to the ground f

The valve seats may be refinished with cutters or grinders,
Gut seats to a 46° angle or grind seats 10 a 4%
seat tools and fixtur

valve in the same position fr

angle, Valve

s are available commercially. Seat each
m which it was removed,

See Figure 3-20, Correct 3-angle valve seat angles ate
shown. Use NEWAY VALVE SEAT CUTTERS; which are part

of NEWAY VALVE SEAT CUTTER SET, (Part No, HD-35758)
Always grind valves before cutting seatto cut the seats

Head {

46° Cutting

45° Grinding Margin

Figure 3-20. Valve Seat Angles

1. Using the #622
angle first. Use cutting

grind only enough to clean up the

cutter, cut 46° (or grind 45") valve seat
chatter marks. Cut of
eal,

2. Apply a small amount of lapping compound to the valve

face, Rotate valve against seat using VALVE LAPPING
TOOL (Part No. HD-96550-36A),

3. See Figure 3-20. Check the contact pat
face. It should be 0.040-0,062 in, (1,02-1.57 mm) wide,
and its center should be positioned 2/4 of the way toward

the outside edge of face.

4, It'valve seat pattern is too close to the stem side of valve
face, use the #205 cutter to cut the 60° angle to raise the
seat. If pattern is too clase to the edge of valve face, use
cutter #622 to cut a 31° angle to lower the seat,

3:20

5, After cutting either or both 31° ar 60° angles to position
at, 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 Stey

7. Toachieve a smooth even finish, place a piece of 280 grit
‘emery paper under the cutter head and rotate cutter,

8B. See Figure 3-21. Wipe valve seats and valve fac
clean. Measure valve stem protrusion. if valve stem
protrudes more than 2,034 in, (51.66 mm), valve seat or
cylinder head must be replaced. If valve stem protrusion
is within the acceptable range, valves and seats are
ready for lapping

Acaution

Do not grind valve to shorten. Grinding will remove the
case hardening and expose the stem's mild steel core
resulting in rapid end wear.

Figure 3-21. Measuring Valve Stem Protrusion

Replacing Valve Seats

Replacing a valve seat is a complex operation requiring spe:
cial equipment. I the seat is loose or is not fully seated in the

head, then seat movement will prevent the proper transfer of
heat fram the valve, The seat surface must be flush with (or

below) the head surface, See SPECIFICATIONS for valve
seat-to-cylinder head fit

To remove the old seat, lay a bead of weld material aroun
the inside diameter of the seat, This will shrink the seat out
side diameter anc provide a surface for driving the seat out
the port side
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Lapping Valve Faces and Seats ‘See Figure 3-23. Insert valve into guide and install lower
(Figure 3-22) colar (4)

NoTE

If valve faces and seats have been smoothly and accur

relaced, very litle lapping will be required to complete

seating operation.

Apply a light coat of fine lapping compound to valve face.
Insert valve in guide. Position one rubber cup end of

VALVE LAPPING TOOL (Part No. HD-96550-36A) onto
head of valve. Holding lapping tool as shawn, apply only
very light pressure against valve head, and rotate tap
ping too! and valve alternately clockwise and counter-

nlockwise a few times

a 1. Valve seal installa- 3, Valve stem sealFigure 3-22. Lapping Valvesi Wee e tion tool 4, Lower collar
2 Lilt valve and rotate it about 1/3 of a turn clockwise. | 2. Driver handle 5. Valve guide

Repeat lapping procedure in Step 1

3, Repeat Step 2, Then, remove valve Figure 3-23. Valve Seal installation

4, Wash valve face and seat; dry with @ new, olean cloth or
towel 6, See Figure 3-24. Place a protective sleeve over the

valve stern keeper groove. Coat the sleeve with oll and
place a new seal over the valve stem.5, If inspection shows an unbroken lapped finish of uniform

Width around both valve and seat, valve is wall seated. If
lapped finish Js not complete, further lepping (or grindingand lapping) is necessary. Acaution

© Always use a protective sleeve on the valve stem
keeper groove when installing valve stem seal. Ifthe

ASSEMBLY seal is installed without using the protective sleeve,
the seal will be damaged.

Acaution © Do not remove valve after seal is installed. Other-
Make sure all lapping compound is removed trom cylin wise, sharp edges on keeper groove will damage
der head. and vaives alter lapping is completed, Mf lap- seal,
ping compound contaminates any internal engine

components or engine oil, excessive engine wear and 7 See Figure 3-29. Tap the seal onto the guide using the
damage may result, VALVE SEAL INSTALLATION TOOL (Part No. HD:

34643A) and DRIVER HANDLE (Part No. HO:34740),

) Wash cylinder head and valves in warm, soapy water 10 The seal (s completely installed when the tool touches
femove all lapping compound the lower collar (4)

2, Scrub valve guide bores with VALVE GUIDE BRUSH 8. See Figure 3-8. Instal valve springs (5 and 8) and upper
(Part No. HD-3475}) and hot, soapy water. collar (8)

3. Blow dry with compressed air 8. Compress springs with VALVE SPRING COMPRESSOR
vt No, HD-347364, Apply a liberal amount of engine oil to the valve stem. RPentNo. D-as ree
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Figure 3-24, Valve Guide Seal Protector Sleeve

10, Insert keepers (7) into upper collar (8), making sure they
engage groove in valve stem. The keeper gaps should be

equal

11, Release and remove VALVE SPRING COMPRESSOR

2, Repeat Steps 4 - 11 for the remaining vaive(s)

INSTALLATION

|" only cylinder head work was needed, reinstall cylin
following these instructions. if further repair

CYLINDER AND PISTON.

head
required, see

1. See Figure 3-8. Coat mating surfaces of oylinder 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 onto its mating cylinder stud

3, Remove head
thread surtaces

from studs. Wipe or blow dry

4. Apply oil to stud thread

screw shoulder
and to the underside of the head

Acaution

Only oll film must remain on the head screw surfaces.
Too much oil will pool in the head screw sleeve prevent-
ing full thread engagement.

3-22

5. Blow or wipe off excess oll from head screws

6. Thoroughly clean and dry the gasket surfaces of cylinder
(19) and eylinder head (18),

7. Install a new O-ring (14) on each dowel (15).

Accaution
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.

9. Carelully lower cylinder head over studs and position on
dowels, Use great care so as not fo disturb head gasket.

10. Install head screws (1 and 2) finger tight

Acaution
The procedure for tightening the head screws is critical
to proper distribution of pressure over gasket area, It pre=
vents gasket leaks, stud failure, and head and cylinder
distortion,

11. See Figure 3-7. For each cylinder head, start with sorew
mmbered one, as shown. In increasing numerical
quence (e.~ 1, 2, 3, 4), tighten head in the fol

lowing stepes

FIRST STEP: Tighten ¢

(3-12 Nm) torque.
to 7-9 fib

SECOND STEP: — Tighten each screw to 12-14 ftibs
(16-19 Nm) torque

THIRD STEP: Loosen all screws

FORTH STEP: Tighten

(9-12 Nm) torque.
each screw to 7-9 ftibs

FIFTH Tighten. each screw to 12-14 fhlbs

(16-19 Nm) torque.

SIXTH STEP: SeoFigure 3:25. Mark cylinder hoa
and head screw shoulder with a line as
shown (View A). Tighten ach screw a

quarter turn (90°) (View

View View
a 8

a

Figure 3-25. Tightening Head Screws

12. See Figure 3-9, Rotate engine so th
from the cylinder being

base circle (lowest positi

t both tappets (6)
ed, will be installed on th

n) of the cam
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Apply a liberal amount of engine cil to tappet assembly
(especially roller needles), to ensure smooth initial oper-
ation.

Insert tappet (6) into bore in crankcase (1). Rotate tappet
0 thal flats at upper end of tappet face the front and rear

of the engine. If the tappet is installed incorrectly, pins (2)
‘cannot be inserted,

Insert pins (2) in the holes in crankcase, Place new O-
tings (3) over ends of pins, Install plate (4) using screw
(8) with washer (14). Tighten screw (5) to 80-110 in-ibs.
(9,0-12.4 Nm),

Slide new seal (8), and place retainer (9), over top of
push rod cover (7). Position new O-ring (10) at top of

push rod cover. Hold cover at an angle and insert top
through hole in cylinder head, Push up on cover while

ning bottom of cover with tappet bore in crankcase.
Lower retainer (9) with seal (B) onto crankcase, aligning
locating pin (15) with hole in retal

Insert sorew (
retainer (9)

Tighten

1) with washer (13) through hole in
and thread into tapped hole in crankcase.

11) to 15-18 ftlbs (20-24 Nm) torque,

Identity push rod color coding and length, and respective
push rod positions in engine (see Push Rod Selection
Table below), Place intake and exhaust push rods (12)
onto seat at top of tappet (6

Push Rod Selection Table

Color Code,
Position Part Number,

Length

3 Band - Pink,

Exhaust (Front & Re 17904-89,

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), (1), (14), and (15). Slowly snug all fa
leners in small increments (one turn at a time). Use a
‘cross pattern on the four large bolts that fasten the lower

rocker box to head, This will bleed the lifters. Tighten

bolts (14) to 90-120 in-Ibg'(10.2-13.6 Nm) tofques Tight
bolts (15) to 10-13 ttbs (14-18 Nm) torque. Tighten balts
(12) and (13) to 15-1 ftlbs (20-24 Nm) torque

21. Place new gasket (7), middle rocker cover (5), (with
breather valve on intake side) new gasket (8) and uppe

rocker caver (4) on lower rocker box. Install bolts (1) with
new fiber seals (2), Tighten bolts (1) to 10-19 fh-lbs (14
18 Nm) torque

Repeat above procedures for other cylinder.
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REMOVAL/DISASSEMBLY
(Figure 3-26)

1. Strip mote
MoT

yela_as described under STRIPPING
CYCLE FOR ENGINE REPAIR in this sectior

Remove cylinder head as described unde

1EAD, REMOVAL in th

CYLINDER

3. Clean crankcase around base ot cylinder
om nterlog rank

to prevent dirt

and debri nile removing cyl:

Turn engine over until one piston (3) is at bottom of its

5. Carefully raise cylinder 1) just enough to permit placing
on to prevent any foreign matter

Ie}

mer. Never try to pry oy

Carofully lit cylinder (1) over piston (3) and studs (4), Do

not allow piston (3) to fall against cylinder studs. Discard
vylinder base gasket (

Acaution

With cylinder removed, be careful not to bend the studs.
The slightest bend could cause a stress riser and could
lead to stud talluro,

fall a Gin, (150 mm) length of 1/2-in, (12.7 mm) 1.0,
io of rubber hose 0 ud, This will protect

tuds and the pistorthe

CYLINDER AND PISTON

6 |

7

78

10

1

2 S

5

Cylindor 6. Ring setDowel (2) 7. Retaining ting (2)
and O-ring (2) & Piston pin

Piston 9. Piston pin bushing
Stud (4) 10. Connecting rod
Gasket



Awarning
‘The next step cavers removing the piston pin retaining
Fings. These rings are highly compressed In the ring
groove and may “fly out” with considerable force when
pried out of the groove, possibly resulting in personal
Injury. Safety glasses or goggles must be worn while
Femoving ar Installing retaining rings.

8, Insert an awl in the recessed area below the piston pin
bore, and pry out the piston pin retaining rings. To pre:
vent the ring from flying out, place your thumb over the
retaining ring,

Acaution

The piston pin retaining rings must not be reused.

Removal may weaken retaining rings and they may break

or dislodge. Either occurrence will damage engine.

Since the pi

ide

round retaining 1

in the piston, the pin will ea

ave tapered ends to help seat the

See Figure 3-27. 1200ce piston pins

v7@ stamped with a V-groove at one en,

Figure 3-27. Piston Pin and Piston Identification

9.

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.

CLEANING, INSPECTION, AND

REPAIR
1

————

Mark each pin boss with either an
front or rear cylinder, respectively. See Figure 3-27. Thi

arrow at the top of 883cc and 1200ce pist
always point toward the front of the engine,

‘or an.“ to indi

Acaution

Spread piston rings (6) outward
In piston (3) and it off

| they clear groo\

Soak cylinder and piston in an

until deposits are
aluminum-compatible

off, then clean with a
brush, Blow off loosened carbon and dirt par
wash in solvent

Clean oll passage in cylinder with compressed alt

Clean piston ring grooves with a piece of compressior

ing ground to a chisel shape

Examine piston pin to see that itis not pitted ar scored

Sheck piston pin bushing to see that it is not loose in

jonnecting rod, grooved, pitted or scored. A piston pin

properly fitted to upper connecting rod bushing has a
0.00125 to 0,00175 in, (0.0317-0.0444 mm) clearance in

bushing. If piston pin-to-bushing clearance exceeds
0,00200 in. (0,0508 mm), replace worn parts. Sea CON.

NECTING ROD BUSHING

Clean piston pin retaining ring gre

xamine piston and cylinder for cracks, burnt spot

grooves and gouge

Check connecting rod for up and down play In |

bearings, When up and down play is detected, lowe
bearing should be refitted. This requires removing and

disassembling engine crankcase,
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Checking Gasket Surface (Figure 3-28) ao

Acaution
1 ether eyinder gasket eurfece does not meet flatness
specications, replace cylinder and platon “

straightedge and the gasket surface, x

Figure 3-28, Measuring Gylinder Bore

Cylinder Bore Service Wear Limits

Bore Sizes sec 1200¢6

a

Figure 8-28, Checking Gasket Surfaces nd goagin. || Ssu08in.

Measuring Cylinder Bore (Figure 3-29) 0,005 0.8. bore 3,0078 in. 3.5050 in,

2 Install a head and base gasket, and cyunoeR | 9100S bee | Soizsin |” asi00mn
TORQUE PLATES (Part No. HD-33448) and TORQU 0.25 mm 6.525 mm | 89.154 mm
PLATE BOLTS, (Part No. HO:08446-66). Tighton the | —ooapoe poet aoamem =

oytndor head screws, See INSTALLATION, CYLINDER

simulate engine operating conditions. Measurements 1.02 mm

from front to rear, and then to side. Record read- NOTE

4. Repeat measurement at center, and then at bottom of
ring path. Record readings. This process will determine il rebored and/or honed to next standard oversize, and refitted
cylinder is out-ot-round (or "egged”) and will also show with the corresponding piston and rings. Do not fit piston
any cylinder taper or bulge. See cylinder bare service tighter than 0.0007 in. (0.018 mm) See SPECIFICATIONS.

jarance exceeds service limit, cylinders should be
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Measuring Piston

Because of their complex shape. the pistons cannot be accu

rately measured with standard measuring instrument

Viewed
when

The pistons have the typical elliptical shape wher
rom the top. However, they also are barre-she

m the side. This barrel shape is not symmetviewed f

Any damage to the piston will change its
lead to problems

‘ape, whi

Fitting Cylinder to Piston

Since pistons cannot be accurately measured with standard
measuring instruments, the bore sizes, given in Step 2 under
Boring and Honing Cylinder, must be observed. Example: A
0,008 in, (0.13 mm proper clear
ance with bore 1002 in. (76.322 mm +

0,005 mm) fort

‘oversize piston will have th
12 of 3,0048 in. 0.

Boring and Honing Cylinder

1 The cylinder must be bored with gaskets:
plates attached, Bore the cylinder to 0.003 in
under the desired finished size.

and torque

(0.08 mm)

2. Hone the cylinder to its finished s
hone followed by a 2

must be done with the torah

e using a 280 grit rigid
Honing

tached, All honing

40 grt flexible ball hone

must be dona from the bottom (crankease) end of the cyl
inder, Work for a 60° crosstatch pattern,

Final cylinder bore sizes, alter honing are as follow

Bore Sizes 883ce 1200ce

Standard bore 3.0008 if 5.4978
6213mm | 88.844 mm

0.00508 3.0048 in 3 502 in
76,323 mm | 68.95 mm

0.010 OS. bore 9,0098 In
76.449 mn

3,507 in,
89,08 mm

0.020 0.8. bore 3.0198 in 3.517 in.

76.703 mm | 89.33 mm

0.030 O.S. bore 3.0298 in

76.957 mm | 89

0.040 OS. bore

5,000

Nien cylinder requires oversize rebor
(1,02 mm) on 883e¢ engines, or 0.30
engines, imit has been exceeded
must be replace

ond 0.040 in.
7.6 mm) on 1200cc

nd cylinder

NOTE

The same piston may be used it cylinder bore was not
changed, unless it is scuffed or grooved. However, replace

der walls with a No. 240

a.

rings and hone the cy
hone to facilitate ring seati

1. Top ring — Install either side up
2. Second ring ~ Install dot toward top

Oil contro! rings

Figure 3-80. Piston Rings

Fitting Piston Rings

Ring sets

available on 1200ce engine
and pistons, 0,040 in (1.02

300 Figure 3-30, Piston rings are

and oll control. The twc
the two upper piston ring groove

jon ring must face upward. Ring set

tandard and oversize pistoy

The dot on the second
compre are available

Piston ring ‘must be property fitted to piston and cylinder

See Figure 3-31, Place piston in cylinder about 1/2. in

413mm) from top. Set ring to be checked squarely
\gainst piston as shown, Check end gap with thicknes:

gauge, See SPECIFICATIONS for tolerance

NOTE

See SERVICE WEAR LIMITS for end gap dimensions. Da ri
file rings to obtain proper gap

2. See Figure 3-32. Apply engine oil to piston grooves. Use
001 10 slip compression ring

piston into their respective grooves, Be extremely careful
ot to over expand, twist rings. or damage piston surface

when installing rin

a piston ring expande

NOTE

Install sec ‘ing with dot towards too.



Position ring end gaps at arrows

Front

Rear

Figure 3-33. Ring End Gap Position

Figure 3-31. Measuring Ring End Gap

Figure 3-34. Measuring Ring Clearance in Groove

Figure 3-32. Installing Piston Rings

See Figure 3-33. Install rings
aro a minimum of 90° apart. Ring gap:

10’ of the thrust face centerline,

3. See Figure 3-34, Check for proper
thickness gauge,
tolerance,
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shown. See SPECIFICATIONS for

nd the side play is s

fon, or both,



Receiver cup

Driver
Washer
Nut

Bolt

Figure 3-35, Piston Pin Bushing Tool Assembly for Bushing Removal

Connecting Rod Bushing NOTE
The driver must be attached facing the opposite olrection as it

REMOVAL/INSTALLATION was for removal of the bushing.

8 Clean up and size bushing to 0.0010-0,0005 in
(0.025-0.013 mm) undersize using REAMER (Part No,When connecting rod bushing Is worn to excessive pin clear

ance (0.002 in. or more) (0,05 mm) it must be replaced, HD-94800-268).

1, See Figure 3-36. Install plastic hoses over studs Sizing bushing with less than 0.00125 in, (0.0317 mm)

clearance can result in a bushing loosening and/or
2 Secure connecting rod with ROD CLAMPING FIXTURE seized pin in rod

(Part No, HD-95952:29A)

Nore
Piston Pin Bushing Tool

it CONNECTING ROD CLAMPING (Part No. HD-95984-320)
small, enlarge the holes in the tool.

201 s are too

3, See Figure Attach PISTON PIN BUSHING TOOL
(Part No, HD-95984-32C) to the connecting rod (receiver
up on one side of the rod and the driver on the opposite
side) as shown,

4, Use two box wrenches and pu:
the connecting ro

y the worn bushing from

5, Remove the piston pin bushing tool fram the connecting
rod.

8, Remove the bushing trom the receiver cup.

See Figure 3-36. Attach the PISTON PIN BUSHING Rod Clamping Fixture
TOOL (Part No. HD-95984-32C) to the connecting rod: a (Part No, HD-95952-33A)
place the new bushing between the connecting rod and
the driver. Figure 3-36. Installing New Piston Pin Bushing
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Hone bushing to final size using CONNECTING ROD 4.
BUSHING HONE (Part No. HD-35102). Use a liberal
‘amount of honing oil to prevent damage to hone or bush
ing. Use care to prevent foreign material from falling into
the crankcase.

See Figure 3-33. Make sure the piston ring end gaps are
properly positioned as shown.

Lubricate cylinder wall, piston, pin and rod bushing with
engine oil

REPAIR

AccauTion
Replace bent rods. Do not attempt to straighten.
Straightening rods by bending will damage the bearing
‘on the crank pin and the piston pin bushing,

ASSEMBLY/INSTALLATION
1 In | the piston assembly aver connecting rod,

NOTE

New 1200ce and 883cc pistons must be installed with the
arrow, at the lop of the piston, pointing towards the front of the

TM"2
2. Install piston pin.

3, See Figure 3-37. Install new piston pin retaining rings
with the PISTON PIN RETAINING RING INSTALLER
(Part No. HD-34623A), Make sure the ring groove is 7,
‘lean and that the ring is fully seated in the groove with

the gap away from thepap away é

9

10.

"1

12,

Figure 37. Installing Piston Retaining Rings

Acaution
Always use new retaining ring. Make sure retaining ring
groove is clean and that ring seats firmly in groove. If it
does not, discard the ring, Never install a used retaining
ring or a new one 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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Figure 3-38. Installing Cylinder Over Piston

Tur engine until piston is at top dead center

See Figure 3-38. Compress the piston rings using PIS:
TON RING COMPRESSOR (Part No, HD-96333-51B),

Remove cylinder stud sleeves. Install a new cylinder
base gasket. Make sure the piston does not bump the
studs or crankcase,

Install the cylinder over the piston as shown.

Re emove the piston ring compressor

‘Assemble and install cylinder head, See CYLINDER
HEAD, ASSEMBLY/INSTALLATION in this section,

Install assembled engine to motorcycle. See INSTALL
ING THE ENGINE in this section



ENGINE LUBRICATION SYSTEM

uitable container Under the engine crankcase.CHECKING AND ADDING OIL ‘The container must be able to hold approximately three
Check engine oil level in oll tank at least once every 500 U.S. quarts (2.8 liters)
miles (800 km), Check level more frequently if engine us
more oil than normal or if vehicle is operated under harsh Locate the oil tank drain hose 1 Figure 3-40). The

conditions. Oil tank capacity is three quarts (U,S.) (2.8 liters). ‘drain hose is secured to 2 lug on the rear muffler mount
Check table in ENGINE LUBRICATION SYSTEM, CHANG:
ING OIL AND FILTER for recommended engine oil viscosity, 4. Remove the Corbin clamp, pull the drain hose from ihe

lug and insert the free end into the container. Completely
4, Run engine until engine oil Is at normal operating tem: drain engine oll rom oll tank. It is not necessary to drain

perature, Turn engine of engine crankcase.

Hold motorcycle upright so that itis not leaning on jilty
stand, Remove filler cap trom oll tank on right side of re {aw
Vehicle, Wipe attached dipstick clean =

3, Install filer cap onto oil tank, Make sure cap is fully
ted on tank

4. Bee Figure 9-39. Remove filler ap and check Warn oll Fink

kis at oF below lower mark, add one quart (0,946 liter) Ae EN
of Harley-Davidson oil to tank, \

Figure 3-40. Oll Tank Drain Hose

Nore

Oil will How more quickly If the tiller cap/dipstick is removed
from the ol tank

des )
mount (see Figure 3-41), Discard oll fiterSS. Lower mark (add oft)

Figure 3-9. Oll Tank Filler Cap /Dipstick

CHANGING OIL AND FILTER

| General
Alter a new engine has run its first 500 miles (800 km), and at
5000 mile (8000 km) intervals or annually thereafter, com:

pletely drain oil tank of used oil. Refill with fresh oil. If vehicle
is driven extremely hard, used in competition, or driven on

dusty roads, change engine oll at shorter intervals, Always
change oil filter when changing engine oil. Proceed as fol:

Removal

1, Run engine until engine oil has reached normal operat

ing temperature,

381



Figure 3-47. OW Filter

Installation

1, Pour about 4 tluid ounces (U.S.) (120 ml) of fresh, clean
engine oil into new oll Hiiter Allow time for oll to Soak into
‘ilar element.

NOTE

Partially fil ol fter before installation to minimize the time
required for buildup of oil pressure when engine ts first
started

2 Wipe titer gasket contact surlace of ail titer mount with a
‘clean cloth, Coat titer gasket with clean engine oil

3. Install oil filter. Hand tighten filter 1/2 to S/4-tum after
{gasket contacts Niter mount surtace,

4. See Figure 3-40. Use Corbin clamp to secure oll tank
drain hose to lug on muffler mount

5, install quarts (U.S.) (2.8 liters) to engine oil tank minus
the 4 fh, 02, (120 ml) added in step |, Always use the
proper grade of oll or the fowest expected air tempera
ture belore the next regularly scheduled oll change.

AccauTion

Remove Corbin clamp and drain hose trom rear muttler
‘mount lug, Allow a small amount of oil to flow from ho:
before reconnection. This action removes air from the
drain hose and prevents the possibility of oll pump cavi-
tation.

Recommended Engine Oil Viscosity

ota

Harley tio Lowest | Weather
Davidson | Viscosity | Davidson | Ambient | Starts
Type Rating | Temperature | Below

50°F (10.0)

Ho 7md Horde | PHONE | ester
Motigade | s0waa ee)

Ho SAE Above 40
Ho 200titigrade. | 20ws0 wees oy

HO Regue 0“0 saeso | woz | MS | py
Heavy (sey

Wo Ewa ‘bove. sacoy | Hoar | MM | oop
Hoawy ere)

6, Install filer cap onto oll tank, Make sure cap is fully
seated,

7. Start engine. Verify that oll pressure signal light (urns off
when engine speed is 1000 rpm ar above,

B. Check tor oil leaks at oil filter and all tank drain hose.
Turn engine aff

WINTER LUBRICATION

Normal fuel combustion in a gasoline engine produces water
vapor and carbon dioxide along with other gases and particu:
fates, When first starting and warming an engine, some of the
water vapor that gets into the engine crankcase condenses to
{orm quid water. If he engine is driven long enough to ther-
oughly warm the crankcase, most of this liquid Water is again
vaporized and exhausted through the crankcase breather
system,

‘A moderately driven Vehicle making short runs may not be
able to vacate water vapors allowing liquid water to accumis
lates in the oll tank. This is especially true if the vetvicle is
‘operated in cold weather. In freezing weather, an accumula:
tion of water in the engine oll may become slush or oa, which
an block oil lines and lead to severe engine damage. Water
remaining in the engine oil for long periods of time car form
an acidic sludge that is corrosive to metal engine parts and
causes accelerated wear o! moving components.

Ii winter the oll change interval should be shorter than nor
‘mal. The colder the weather, the shorter the recommended
oil change interval. A vehicle used only for short runs in cold
weather must have the engine oll drained frequently



OIL HOSE ROUTING ar muffler mo unt lug where it is held in plac by @ worm

drive clamp. From the other port of the pipe (ee the olf
Tha (ead, ports are located on the bottom of crosses to the right side of the vehicle where the hase run:

the oll tank to reduce under seat ures 3- forward to the oll pump inlet, From the feed section of the oil
42). A short hose routes the oil from the feed port at the lower Pump, another feed hose directs the flow up to the ail fiter
front corner (inboard side) to a pipe elbow. The elbow mount (see ther description). Eventually, oil

ensures that the hose does not become crimped or kinked, drains to the sump where it collects in the scavenge section
thereby depriving the engine of oil during operation (ail star- of the oil pump. The return hose, which is tie-wrapped to the:

vation). The elbow routes the oll flow straight down to a pipe feed hose, routes the oll back to the tank where the cycle |
tee. The si ‘ort hose (cil drain) trom the pipe tee goes to the — "epeated,

1, Pipe elbow
\ 2. Oil feedid

i 3. Pipe tee

4. Oil drain hose
5. Rear muffler mount
6. Worm drive clamp

7. Oil teed hose

(to oll pump inlet)

iin hose

7 Oil Hose Routing (Left Side View)

oO
o S

o
t

A

Filter cap
and dipstick —

Starter
\ Gear caseOil tank — howe\ cover

Oil filter

Feed

Vent

Return

Oil pump —

Figure 3-42. Engine Oil Tank, Oil Filter and Hose Routing Locations
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OIL TANK

Removal and Disassembly

1. Remove se: SEA REMOVAL in Se

Awarning
It the positive cable should contact ground with the nega-

tive cable installed, the resulting sparks may cause a bat-
tery explosion resulting in personal injury and/or
property damage.

2. Disconnect battery cables, negative cable (Inst, See BAT
TERY, DISCONNECTION AND REMOVAL in Section 7

3, Remave battery ram battery tray. Push ignition module

annector on rear side plate of battery tray upward to
nsnap attachment clip fram T-stud. Lift connector off T

Stud.

4, Drain oll tank. See ENGINE LUBRICATION SYSTEM,
CHANGING OIL AND FILTER, REMOVAL. The oil fite

eed not be removed unless ‘t is due to be replaced.

ed from lug on mutLeave oil tank drain hose disconnect
(lar mount

5, Flemove locknut securing tab at bottom of battery tray to

(rame-mounted rubber mount stud. Remove bolts and

washers securing three corners of tray to oil tank brack:

ets, Note that wire form retainer for positive battery cs
is secured under front bolt. Remove battery tray

6. Remover two bolts to detach electrical bracket from
motorcycle trame, Remave rubber wellnuts from frame,
Inspect for cuts, tears or general deterioration, Replace

7. See Figuia 3-43 2 vapor valve assembly Irom

Inboard side of oll tank Insert thin blade of

Into slot of vapor valve bracket. Turn screwdriver gently

to unsrap clip. Remove vapor valve body (rom bracket

Remove hose connection Irom neck of vapor valve. (On

‘carbon canister-to-carbureto:
Durge hose {rom groove of vapor valve bracket.)

Zalifornia models, ram

8 Cut cable strap securing wire harness
next fo top inboard seam of oll tank

to bracket walded

ahtly move electrical bracket to access upper rear rub:
ber mount on oll tank, Remove locknuts from three oil
tank rubber mount studs, Lift oll tank slightly away f
moloreycle frame (0 access oll hoses. All hose connec

tions are on the bottom af the tank

10, For ease of assembly, mark ol tank hoses for identitica
tion: oll teed, vent and return. The straight tube on

inboard side of tank next to lower front rubber mount is
the feed port. Vant and return tubes can be identified by
their 90 degree b O.D. tube is the vent

fitting, the larger O.D. lube is the return oil fing. Discor:

ect hoses ram ail tank

is; the smaller

11, Remove ail tank ftom motorcycle. Remove vapor valve
bracket from T-stud on inboard sida of oil

Figure 3-44. Remove three rubber mou
k. Inspect rubber mounts for cuts, tear

detetioration. Replace as necessary

from o

or general

334

position of (rim strips on upper
seams of oil tank, Remove trim strips

and lower inboard

Assembly and Installation

8 Figure 2-45, Install three rubber mounts (12) unto oll
tank (9). Note thal washers are not used,

Install trim strips
lower inboard 5 is of ol

eams on each side

ed positions on upper and

tank (9). Apply upper trim
strips to of battery tray bracket (8),

Use @ rubber mallet to seat sitips on sean

saty. Verify that strips butt up ay ainst bra

1. Vapor valve
2. Vapor valve bracket

3

Figure 3-43. Vapor Valve and Bi

Install vapor valve bracket on T
tank, Position oll tank n
cycle

ud On inboard side of ol

ar its Installed location on motor

Install marked oil feed, drain, vent and return hoses i

thelr proper locations on oil tank fitings. See Figures 3

41 and 9-45, Be sure that Installed ho: d battery
cables) do not touch brake line,

Position ail tank (9) in its installed loc:
‘Align ‘studs on Inboard
flanges welded to lame members, Sae Figure
Install locknuls to secure oil tank to frame, Tighten lock
Nts to 3-5 ft-lbs (4-7 Nm) torque.

lon on motorcyele

side of rubber mounts. wih

See Figure 3-43, Hold luel tank vapor valve in an upright
position with (he long necked end at the top, Insert neck
of vapor valve into hose until hose end contacts shou!
der. Position body of vapor ket. Snap
bracket closed. (On Califo install. cartaia models,



canister-to-carburetor purge hose in groove of vapo
valve bracket.)

Rubber _—(

os \ ou member of motor e.Install two bolts. Tih

valve

\ | 9. Se jure 3-48, Position battery ‘onto motorcycle fi
ting tab at bo frame:mounted rubber

mount stud. Secure three comers of battery tray

Wy PAY brackets on oil tank using bolts. and washers. Position
Z , Wire form retainer for positive baltery cable under front

¢ { } | bolt. Install locknut on frame:mounted: rubber mou!
(laa & stud, Tighten three bolts to 12-15 ttlbs. (16-20 Nm)

Tt | ;orgue. Tighten locknut on rubber mount stud to 36-60 in
} Ibs (4.1-6.8 Nm) torque

Kiva pact” Pals 10. Use worm drive clamp to secure trae end af oil tank drain
\ hose to rear mutfler mount lug. See Figure 3-49,

Return | 74, Fill oll tank. See ENGINE LUBRICATION SYSTEM

Vent titting CHANGING OIL AND FILTER, INSTALLATION.
fitting

Figure 3-44, Remove/inspect Rubber Mounts

1. Pipe tee

2. Hose clamp

3. Pipe elbow
4. Feedidrain hose, 3 Inch
5. Feed/drain hose, 8 inch

6, Drain hose, 4-1/4 inch
7. Trim strip (3)

B. Battery tray bracket
9. Oil tank
10, Rear muffler mount

11, Worm drive clamp
42, Rubber mount (3)
13. Feed hose

Figure 2-45, Engine Oil Tank Assembly
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Welded _
flanges

Figure 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 before reconnection. This action remaves air from
the hose and prevents the possibility of oll pump cavita-

tion,

12, Place large end of slot on attachment olip (of ignition

nodule connector) over T:stud on rear side plate of bat

tery tray; push connector assembly to engage small end

of slot. Install battery pad and battery onto battery tray.

3. Install battery cables, positive cable first. See BATTERY

INSTALLATION AND CONNECTION in Section

14: Install seat. See SEAT, INSTALLATION in Section

: Welded Oil tank
Wire harness oie Z,

ma eta)

Electrical
bracket

Figure 3-47. Secure Wire Harness
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OIL PRESSURE SIGNAL LIGHT

SWITCH (FIGURE 3-50)
signal light switch is a presThe oil pre

diaphragmetype si

mally
thereby comy

9 the indicator lamp to I

Oil Pressure |
| Signal Light Probable Causesthe switch

hal light circuit
Staysonat | @ Emply ail tank,
speeds above Glogged teed line (ice and sludge
idle freezing temperatures)

aund oil line

ided oil switch wite

aifunctioning signal switch
luted oil

Maltunctioning check valve (see

OIL FILTER MOUNT),

Oil pressure signal

light switch

cov
es

Flickers at idle. | @ Incorrect idle speed. Maltunctio

3 oF improper installed check
alve (see OIL FILTER MOUNT

Malfunetioning si

Malfunction in

Burned-out signal bult

© Dead battery (see NOTE abow

Figure 3-50. Oll Pressure Signal Light Switch

OIL PRESSURE SIGNAL LIGHT

The oil pressure signal light turns ON when.

© {onition switch is turned on prior to starting engine

© Dilis not circulating through the running engine.

@ Ol pressure is abnormally low.on the running engine.

© Engine is idling far below 1000 rpm

The oil pressure signal light turns OFF when

© Ollis ciroulating with adequate pressure throug!

he engine running at 1000 rpm or greater
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OIL PRESSURE (FIGURE 3-51)

The oil pump is nonregulatory and delivers its entire volume

of all under pressure to the oil titer mount, When an engine is
cold, the engine oll will be more viscous (|.2,, thicker). During
start-up of a cald engine, oi pressure will be hi nor

mal and oil ion will be somewhat restricted within the
oiling system. As the engine warms to normal operating tem

perature, the engine oll will waem up and
cous — all pressure decreases.

When an engine is operated at high speeds, the volu

circulated through the olling system increas
higher oil pressure, As engine speed is reduced, the volume

‘ll pumped is also reduced. resulting in lower oil pressure.

il pressure, use OlL PRESSURE GAUGE (Part No,
HD: A) and OlL PRESSURE GAUGE ADAPTER
(Part No, HD-96940:52A). Remove oil p switeh and

insert pressure gauge fitting,
Oil pressure gauge adapter
Oil pressure gauge

Run the engine until oll reaches operating tempera Nipple adapter
ture (motorcycle should be driven at least 20 miles (32 km) at —

‘of above 50 mph (80 km/h)), At 2500 rpm, oil pressure will Figure 3-51. Checking Oil Pressure
vary {rom 10-17 psi (69-117 kNim?), At idle speed (950-1050 The oll mist separates from the crankcase air, collects and
rpm), oil pressure will vary trom 7-12 psi (48-83 KN).

CRANKCASE BREATHING SYSTEM ais though each air cleaner backing plate mounting bolt (4)
(Figure 3-52) into the filtered side of the air cleaner

Dn piston downstroke, a mixture of crankcase air and cil mist
vented up the push rod cavers (1) through an umbrella

valve (3) in each) middle vacker box section,

1. Push rod cover (2)
Kz 2. Oil drain hole

f 3 3. Umbrella valve
4, Bolt, ait cleaner backplate mounting

Figure 3-52, Crankcase Breathing System — Typical Cylinder
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Figure 3-53. Lubrication Diagram



OILING SYSTEM (FIGURE 3-53)

10. Oil enters a hole in tne end of the pinion gear shatt an

the num ravels t6 the righDarna

auits in F lywhieel to the erankpin. Gil is forced through the crank

pin o properly lubricate the rod bearing assemt

lls gravity:ted from the oil tank to the gerotar style ol

| pump through a feed hose. Oil enters the feed section Ol ic

and avily located ed pump. arm

p passage: push rods {0 the rocksr
halts and bushing:

12, Tha valve stems are lubricated by oil su thre
A complete explanation 7 unde drilled ail holes In the rocker arms,

13, Oil collected in the push rod areas of the cylinder head:
2, The feed pump transfers oil rom the inl ough ows dawn the push rod covers, through drain oles in

the feed hose to the oil filer mnount the tappet blocks and injo the gearcase, After providing

lubrication t0 the gearcase components the oil flows to
3, Oil flows through {he filter mount cavity to the oil liter ar

ide of the oil pump.

4. Oil enters the peripheral cavity of the oll filter, pa:
though the filtering medium into the central cavity of the 14, Feed oll t ea Ig retuned to the crankcase

into the titer adapter (fiting whict (rough a passage in the head and cyinger

15, Oil collected in the sump is splash-fed to the pistoy
Adequate oll pressure In the filter mount cavity activate

the oll pressure signal light switch and shuts off the ail

16: Ol collected in the sump area retums to aven

| Hlowing from the titter adapter opens the check ball ection o! the oil pump through a passage located in t
The check ball opens at 4-6 psi (26-41 KN/?) oil pre rear section of the sump, Oil flow to the pump is accor
th plished hy the scavenging effect of the pump and by the

e ofeated by tha downward stroke of the piston
With the chack ball open, oll flows into the erankease

feed galley. 17. Return oil fils a cavity above the pump's return gear
il flows through the feed galley in the crankcase to | Tha torn gotkca pAanip DNB to theo

lappet blocks and hydraulic litters. Cross-drilled ps
Sages intersect the main feed galley and carry oll tc A sinall amount of ail flows from the feed galley in the

ight crankc alt through) a restricted orifice, whichy hydra litM" prays the oll onto the rear intake cam gear in the g
3 Cilalso enters an intersecting passage in the gearcase case, Oil is translerred to the teeth of all the cam gear

‘cover. Oil low is then routed to the crankshatt area hrough the gear meshing actor
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OIL PUMP.

General

See Figure 9-54. The oll pump consists of two gerotor gear
sels, feed and scavange (return), housed in one pump body.

The feed pump distributes oll to the engine, the scaveny

pump returns oil ta the tank.

A gerotor-type gear set has two parts — an inner and an

uter gerotor. The inner gerotor has one less tooth than the
outer gerotor. Both gerotors have fixed centers which are of
sel fo each other

See

The

ble
press

func

Ina gerotor gear set, oil is transferred from inlet to outlet as it
‘strapped between the rotating inner and outer gerotors. The
ilustration shows the principle of gerotor operation:

1. During the first 180° of rotation, the cavity between inner

jand outer gerotors gradually increases. in size until it
reaches its maximum size, equivalent to the full volume

of the "missing tooth The gradually enlarging cavity cre:

Gavity-ted oil from the ait
fiting (5).

the oil fter

fs the pump th
i forced by gerotor set (7) through a hos:

Return oil from the flywheel compartment is drawn back
Into the pump. Returning all from the gearcase compart
ment drains directly into the pump and is by gero.
tor set (9) back to the oil tank.

Figure 3-83 for oil passage the engine,

cil pump seldom needs servicing, Before you disa

an oll pump suspected of not producing adequate oil
sure, be absolutely certain that all possible related mal
tions have been eliminated:

Make sure all il ling clamps are tight and that lines are
ot pinched or damaged,

Aintb same hat ana dah Bs 2. Check oil leval and condition of ail in tank, Pressure will

SRE TAP ASR A be alfected if ail is diluted. In freezing weather, proper
During the next 180° of rotation, the size of the cavity Girculation of oil canbe affected it the oil faed line
decreases forcing ail into the outlet, See Figure 3-55. becomes clogged with ioe and sludge

ll drawn

Outer Into cavityInner gerotor eidtar between teeth

\

ol
outlet

‘Trapped
oil

Figure 3-54, Principle of Gerrotor Operation



heck for a gf

witch TF oll
unded oil pressure switel wire or a faulty ~Removal/Disassembly

ndicatar light falls to go out with engine run:
ning, NOTE

Oil pump can be removed with engine in frame and without

4. See ENGINE, LUBRICATION for adaitional informat removing gearcase cover

Drain oil rom ollank

45 2 igure 3-48, Disconnect and tag the three oll

the pump as shown,

NOTE

rut cones fiting presstiized feed

t 3. See Figure 9/58. Carefully remove two screws (2) that

secure pump to crankcase. Pump will drop with screws

a 2 moved, Discard mounting gasket (16).
7 4. Remove two Torx screws (), Litt cover (1) off body (12)

Remove and discard O-ring (14

5. Slide both pieces of feed gerotor set (6), separator pla

12 {7} and both pieces of scavenge gerotor set (8) olf geai
al (14)

i é 6, Remove and discard retalning ring (9). Remove thru

washer (10) and gear shalt (14),

wi] | Yy US a \ gerotor

13 ] ‘

ed ae “ Wear limitInner gerotor t
9 3

4 Figure 3-56. Gerotor Wear Limits

1, Cover, oll pumia: 8) Gerotor assy, Cleaning, Inspection, and Repair
2. Screw, wiwasher (2) scavenge

a, Screw Torx (2) 9. Retaining ring 1. Glean all parts in cleaning solvent. Blow out holes and c

4. Connector 10. Washer, thrust passages with compressed air

ge Hose fiting Ase. Casini 8 Figure 3-56, Inspect both gerotor sets for wear: Mesh&. Garotor assy, tee 12, Body. oll pump locas 0 ac fet ogettiar ab anovm Vana ele? paloe7. Gerotor separator 13, Elbow fitting CBewniadanice. ‘
plate 14. Gear shatt ‘

15. Gasket The maximum allowable clearance between gerotars’ i

0.004 jn, (0.10 mm). Replace gerotors as a set iI clearanc
exceeds this dFigure 3-55. OH Pump

3, Measure thickness of feed gerotors with a micrometer. I

they are not the same thickness, replace as a

4 Check g ait (14) tooth for damage at, Foplace i



Assembly

1 Install gear shaft (14) through body

(12), Position thrust washer (10) over end of shaft, Install
new retaining ring (9) into groove in shatt

vat

avenge gerotor sel (8) over

Place outer gerotor over inner to complete scavi

4, Position separator plate

perimeter with tat

into case and

fe oll pump body (12)

Place feed gerotor set (6) over gear shatt (14)

6. Install a new Oting (11) into groove i

mp body, Install 1‘over onto Torx cover screw:
Tighten screws (3) \ 150 inelbs. (14,1-16.9 Nm)

torque

Place new mounting gasket (16) in position

8. Secure pump to crankcase with two screws (2). Tighte

OIL FILTER MOUNT
General (Figure 3-57)

Oils pressi
iaah

ure-fed from the ol pump to the cll filer mo

avels througn the Tite

Adequate oil pi su ne oll pre
the filter moswitch (5) i, which turns off the oll pressure

indicator lamp,

The check ball (9) in the filter adapter (1) *opens” at 4-6 ps
(28-41 kNim2) ol) pressure, Fillerad oil leaves the filter, How
ing past the check ball

Disassembly (Figure 3-57)

Remove oil {iter adapter (1) {1
Remove check ball (3) and 4

sure signal light

3.41, In Buns bok Cleaning and Inspection (Figure 3-57)

TEFLON! PIPE SEALAN and passagee using conipreasod it

»()

2 7

vag

1. Oli titer adapter

Oil filter mount

(part of right crankcase half)
Check ball
Spring
Oil pressure signal light switch
Feed hose

Indicator lamp wire

Figure 3-57. Oil Filter Mount
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Assembly (Figure 3-57)

HYLOMAF

1. Install oil pressure signal light switch (5). Tighten to 5

fvibs (7-9 Nm) torque

Apply LOCTITE® THREADLOCKER 242 (blue) to the

threads on that end of the adapter (1) which is installed
to oll fiter maunt (2).0 not apply LOCTITE to ada

threads on ail filter element sid

NOTE

installed into the ail fiter mou

Place spring (4) at

mer of mount

into threaded

agapte!

Pour about 4 tI

Apply a light coat c

mount surf

Fill oll tank with props

check ball
2). Push adapter (1

compress spring. Install threaded end

t center

(120 m)) of

oil 10 0)
Invadapter assembly:

additional 1/2 to 3/4

into three hole at

against ball tc

LOCTITE)
Tighten

10 8-12 ft-lbs (11-16 Nm) torque

Jean) engine oil into fil
iter gasket. Install ol fiter

tighten filte

tacts titertum att ket

See LUBRICATION,



VALVE TAPPETS

GENERAL REMOVAL (FIGURE 3-9)
See Figures 3-8 and 3:58. The tappet bly consists of 4 an all din from araund crankcase, and blow loose
appel and roller. The tappet and roller. under compression particles from area with compressed air

force from valve spring, follaw the surface of the revolving
Remove the upper, middle, and cover

ER HEAD earlier in this section, Pull the pu
31d through top af cylinder head

F rock.am. The up-and-down motion produced is transmitted to the
valve by the push fod and rocker arm. The lappe!
niston (OF

valve, which allows the unit to fil with engine

clearance in the valve train

ov
rod up)

contains a

‘a. check

hereby 3, Remove socket screw (11) and washer (13), Lift retain

plate (9) and seal (8) upward a
cover (7). Push upward on

bottom of cover

ger) and cylinder, it also contain

ad cover while pulling
of crankcase. Remove cover

screw (5), washer (14), and plate (4)

Pull O-rings (3) off ends of pins (2) and discard. Grasp
ends of pins (2) and pull outward tree of crankcase. A pl

ats (5 a handy tool fo free pins (2), With a thin-bladed

screwdriver IN the retainer groove at the top of the tap:

Bt, BlY Upward on the tappet unl extends above th

gearcase and can be pulled out by hand
ou

CLEANING AND INSPECTION
1, Clean all parts, except roller’tappet assembly, thoroughly

Insolvent, Blow dry with comprassed ai

2. Inspe 1 valve tappets for ex

hould be Cnee 3008-0,0020 in. (0,020:
Accurately measure tappet bore Inner diameter with a
gauge. Service wear limit is 0.0030 in. (0.076 mm),

new lappet and/or replacing crankcase
—~ Roll

Nore

and tapp

readings

guides 1

asuring lappet
Figure 3-58, Tappet Assembly be calibrated ta «

When 1 tappet is functioning properly, the assembly opera

with minimal tappet clearance, The uni automatically com:
pensates for heat expansion to maintain & no-clearance

Check tappet roller free play, Roller clearance on pir

hould be within 0,0006-0,0010 in, (0.015:0,025 mn)

Recommended service practice Is tappet veplacement

started atter Service wear limit is 0.0015 in. (0.038 mm)| s normal for tappets to click when engi

fanding lor some time, Tappets have a definite leakdown — 4
rate which permits the oil in the tappets to escape, This i
ecessary to allow units to compensate for varius expansion

ditions of parts and still maintain correct clearance opera

Check tappet roller end clearance. Clearance should be
0.008-0.022 in. (0,203-0.859 mmm
0.026 in. (0,680 mm)

lion. Tappets are functioning properly if they become quiet Tappets should be soaked in clean engine ail and kept
after 2 few minutes of engine operatio covered until assembly.

34a



0 IntbsINSTALLATION (Figure 3-9) 5) with washer (14) Tighten
(9,0-12.4 Nm,

1 Rotate engine-so that

being

est po:

both tappets (6), from the cylinder
viced, will be installed on the base circle (low Slide new seal (8), and place retainer
a) of the cam, push rod cover (7). Position 10) at top of

push rod cover. Hold caver at an angle and insert too
2. Apply a linera! amount of engine ail ta tappet assembly hrough hole in cylinder ti up on cover while

jally roller needles), to ensure smooth initial oper aligning bottom of caver with tappet bore in cra

lower retainer (9) with seal (8
locating pin (

Insert tappet (6) into bore in crankcase (1). Rotate tappet
0 thal flats at upper end of tappet face the front

of the engine. Ifthe t

Tear 6, Insert sorew (11) with washer (13) through hole in

eetly, pins (2) fetainer (9), and thread inta tapped hole in cra

Tighten screw (11) to 15-18 flbs (20-24 Nm) torque

et is installed ine

4, Insert pins (2) in t

rings (3

poles in crankcase, Place
ff pins. Install plate (4) usin

Install rocker covers. See CYLINDE!

this se
HEAD earlior ir
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GEARCASE COVER AND CAM GEARS

GENERAL REMOVAL/DISASSEMBLY

se section carefully before you (Figure 3-59)
3 work 4. Thoroughly clean area around geare:

tappets. Blow loose dirt from erankcase
compx o operate at their optimum, all alr

just be properly filled and matched. Changing

Sip: Goniponedit car alfact many cians. jf i important 10
w and understand all inspection procedures and how sembly

nponents interact pedal, etc.)

Read the complete gea
aver (17) and

sth compressed
begin any serv

Remove any parts that will interfere with gearcase disas:

exhaust pipe, footrest, air cleaner, brake

3, Remove pustr rods; see CYLINDEI A HEAD

4, Remove tappets; see VALVE TAPPETS

Bs 13
10 Wis j 4

i) 13 ., 8

z 3 }
Dos #

12

) 5

9 13 = iN 16
7 i |

jy 2 .
1

/ i5
18

i" 1
14

6

1, Rear exhaust cam gear 7. Front intake cam gear bushing 13. Cam gear bushing (4)
2, Rear intake cam gear 8. Front exhaust cam gear bushing 14. Rear exhaust cam gear bushing
3. Front intake cam gear 9. Gearcase cover gasket 18. Roar intake cam gear bushing
4, Front exhaust cam gear 10. Right crankcase halt 16. Pinion shaft 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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procedure, Record readings.

8, Remove cam position sensor and rotor

7, Plac mave cover

gasket (9)
ard old

NOTE
“ome loose on remaval of

pry cover off

I cover does not

with a rawhide hammer, Neve
rews, tap lightly

8, Ren m gears (1, 2, 3, and 4), Carefully mark acl
component to ensure correct installation,

NOTE
red by Loctite-262 on the nui ads

fe nut (11) and ol

deve gear (12) off pinion shaft

Slide pinion gear (5) pump

CLEANING, INSPECTION, AND

REPAIR
{Thoroughly

and geare in
deposits

clean qearcase compartment

vent to remove oil

Blow out all cover oil passages and bushings with com:

Clean old gasket material from geat
with cleaning solvent

Cam and Pinion Gear Identification,
Inspection, and Selection
See Figure 3-60, Cam lobes are stamped with a number (1

3, oF 4) followed by latter "D" or "W." The number identi

the ‘cam location/function; the letter “D" or “W" indicates
model year application’

1D (or W) « rear exhau

20 (or W) = roar intake

3D (or W) = front intake
4D (or W) « front exhau:

Use only "W" cams on 1998 XL Sport models. "D* cams a
4/0n all other mode!

3ee Figure 3-61. Measure the gear diameter with a micromne
‘4 mm) diameter gauge pins on opposite

ides of the g proper size to fit
between the contacting of the gear teeth. Gear

diameter should be measured in at least two places 90

apart, Use GAUGE PIN SET (Part No, HD-38361

measuring pinion and cam gear sizes,

2mm and pinion gears a

ie. gear cover 1

uring technique:

assigned an

(measured with gauge pins

2 individually selected for each spe

‘ough sophisticaled computer-aided me
inva controlled environment, Each gear is

individual color code based on its. diameter
When cam andior pinion gears

Figure 3-61, Measuring Gear Size

are replaced, always use the same color code as found on

gears being replaced fo ensure that the gear operation

remains as quiet as possible. See Figure 3-62 for location af

‘cam and pinion gear color codes

NOTE

flywheel pinion shaft, a paint dot is located on the shat

ar the centerline

the pinion shatt inner ra¢

the keyway. This dot ide
Do nat use this dot to si

gear si

See the CAM AND PINION GEAR COLOR CODE
DIAMETER lable which follows. Compara

measured diameter of each gear with the

isted in inches) shown in the tabla to d

Wear off gear teeth,

AND

he previously
speciticat

jermine amount of

NOTE

Priar to changing any cam gears, check gear shaft fir wi
corresponding bushings. Worn bushings can cause exce
backl

347



X = Color code location on gear face

1D (or 1W)

ear 20 (or 2W)

gear 3D (or 3W)
ist cam gear 4D (or 4W)

Pinion gear

Figure 3-62. Cam and Pinion Gear Color Code Loc ion and Timing Mark Indexing

CAM AND PINION GEAR COLOR CODE AND DIAMETER

GEAR NO. & POSITION

COLOR CODE
(1 paint dot)

Rear

Exhaust

INBOARD

Rear
Intake

ouTBOARD

Rear
Intako

3

Front
Intake

4

Front

Exhaust
Pinion

BROWN

BLUE

RED

WHITE

GREEN

YELLOW

BLACK

08



Bushing Inspection and Removal

See Figure 3-59. Bushings (7, 8, 1
press fit in ge

nd 16) are

Inspe

gear shaftgainst

or pinion gear shaft,

s corresponding

Correct Service Wear
Lise state Clearance Limit
a 0007. in.| 0.008%

0,018-0.056 mm. 0.08 mm:

See Figure 363. Use a BUSHING AND BEARING

10 > ¥

—Peele

Figure 4-63. Removing Bushing

Bushing Installation

Nore

1 distances b

fy

aroase cover bu!

ween mating gears

CAM GEAR BUSHINGS IN RIGHT CRANKCASE HALF

See Figure 3-64. Each cam gear to be
installed in right crankcase halt (2), must be positioned in

crankcase bore with its oiling slot at exact top of bore (

O'clock positior

pushing (1

Slot at top

1, Cam gear bushing 2. Right crankcase half

Figure 3-64. Cam Gear Bushing Installed in Crankease

case bore so that bushing shoulder contacts, crankcase

Aiter you install a new bushing in right crankcase hall,

See BUSHING REAM:ream the bushing to

IN

CAM GEAR BUSHINGS (EXCEPT REAR INTAKE BUSH

ING) IN GEARCASE COVER

bushing (7, 8, and 14) in its gearease cover (17) bore so

hat bushing shoulde

1d to or

Sosition of rotation within gearcase cover bore

After you install a new bi

eam the bushing to correct size, See BUSHING REAM:

ING

REAR INTAKE CAM GEAR BUSHING IN GEARCASE
COVER

1, See Figure 3-59

must be install

an arbor press. You will need to orien
pecific po:

d to drill a lubrication hole in the bushing, ac

Rear intake

d in its gearcase cover (1 ) bore using

the bushing in a

and wil

sing
hin the cover bore,

to the following procedur

2, See Figure 3-65. Position bushing (1) 0

case co with chamfered edge downward and
upward. Align slot in bushing w

Press bushing into cover

bore of ge:

ore until bushing is flush

ih slot in gearcase



Drill 5°32 in.
(3.97 mm)

1. Rear intake cam gear bushing

2. Gearcase cover

Figure 365, Rear Intake Cam Gear Bushing
Installed in Gearcase Cover

3. Drill a 8/924in, (3.97 mm) diameter hole through bushing
9 existing hole

4. Alter

roam the

REAMING.

cover, line:

BUSHING

you install a new bushing in gearc:
bushing to the correct size

PINION SHAFT BUSHING IN GEARCASE COVER

See Figure 9-59. Using an arbor pres

gearcase cov

There

pecitic position of rota:

Install pinion

(17) 80 thatshaft bushing (16) in i

bushing is flush with cover bo:

is particular bu ing in any

tion within the gearcase cover bore

Although the

the replacement bu:

otiginal pinion shaft bushing Is not

secured, trom possible

ystallation of a dowel

31 hole, 0,281 in,

(side toward top of

Anil bit on the cover bore
D.D. and halt in cover

rotation within the caver bore, by
pin, See Figure 3-66. Drill a No.

(7.14 mm) deep, at top

gearcase cover), centering th

no mora than 0.20 in, (8.1 mm)

relully pen edges of hole t
3. Drive a new dowel pi

below the bushing face

lock the pin in place

After you install a new bushing in gearcase cover, ling

ream the bushing to the correct size, See BUSHING
REAMING

Bushing Reaming

Nore

bushings may alter the center dist
rs and may increa:

guiet-running

crankcase and

350

Figure 3-66, Drilling Dowel Pin Hole

shings in right crankcase halt
gearcase cover bushing

fist

nd must, therefore, be
reamed to

© Alter re

Itmay be ri

toattain prop

CAM GEAR BUSHINGS IN RIGHT CRANKCASE HALF

ing é

ary to make

1, Soparate two halves of crankcase, if not already accom

plished. Place right crankcase half on flat surface with

gearcase side upward. Bushing to be reamed must be

oriented as shown in Figure 3-64

2, See Figure 3-67. Position CAMSHAFT

REAMER PILOT (Part No. HD-38871) ont
ide of crankcase hall; upper right and lower lett indexing

nolos in pilot must be placed over dowels in c

halt, Insert twa bolts (supplied with pilot) through two

femaining holes in pilot, and into threaded. holes of

‘crankcase hal, Tighten bolts securely.

BUSHING

ankcas@

3. Insert the 11/16-in, olameter reamer through pllot hole
and into bushing while turning reamer clockwise, Con

tinue through bushing until

smooth shank of reamer passes through hole in pilot

Detach

side of oran

Jamer from handle

se hall

Pull reamer out opposite

8. Thoroughly clean righ

avings. BI

rankease halt
w out all oil passage

removing all

alr

CAM GEAR BUSHINGS (EXCEPT REAR INTAKE BUSHING) IN,
GEARCASE COVER

NOTE
bus!Newly instal cam gea ings in the gearca

ng the right eran

for the reamer, to establish correct
perfect alignment, Uf crankcase h
your motorcycle,

are not sep



Figure 3-67, Reaming Cam Gear Bushing in Right
Crankease Halt

1. Soe Figure 3:59, Bushings (7, 8, and 14) to be reamed

must be installed in gearcase cover (17) as described in

BUSHING INSTALLATION, Attach gearcase cover to
Jight crankcase halt (10), which has been disassembled
from left crankcase hall, securing with a minimum of

Uhre mounting s¢

2. Insert a standard 14 1 roamer through the
previously reamed cam gear bushing (13) In right crank:

‘case half, which is in tine with one of the bushings fo be:
reamed in gearcase cover

3, Turn reamer clockwise through bushing in cover until
reamer bottoms. Then give reamer one complete clock:
Wise turn to size the bushing, Continue turning reamer

clockwise while exteacting reamer from bushing,

4. Flops

required

at Steps 2 and 3 for remaining two cam gear bush
‘cept rear intake bushing) in gearcase cover, it

5. Separate gearcase cover from right crankcase halt

Inspect bushings for proper cam gear shaft fit. Repeat
line reaming operation if necossary.

6 Thoroughly clean gearcase cover, removing all

shavings. Blow oui all ol passages using compn
al chips!

ed alt

REAR INTAKE CAM GEAR BUSHING IN GEARCASE
COVER

NOTE

A newly Installed rear intake cam gear bushing in the gear
case cover must be ling reamed, using the right crankcase

half as a pilot for the reamer, to establish correct clearance
and to ensure perfect alignment. If crankcase halves are
separated on your motorcycle, use a spare right cr
half to perform the following line reaming pracedures.

|. See Figure 3-59. Rear intake cam gear bushing (15)
must be installed in gearcase cover (17) as described in

BUSHING INSTALLATION

Identify the previously reamed rear intake cam
bushing (13) in right crankcase halt (1

disassembled from left crankcase halt. Insert the shank

end of REAR INTAKE GAM GEAR BUSHING REAMER
(Part No, HD-94803-67) {hrough gearcase side of
bushing,

gear

Which has been

3. With
attach gearcase cover to right crankcase half, securing

with a minimum of three mounting screws,

nor inserted into bushing in right crankcase hal

4, Turn reamer clockwise through bushing in gearcase

cover until reamer bottoms

plete clockwise turn to size the bushing, Continue turning

Then give reamer one com:

roamer clockwise while extracting reamer trom bustung,

5. Separate gearcase

Inspect bushing for proper cam gear shaft ft, Re
reaming operation if necessary

cover from right crankcase hall

yeat line

6. Thoroughly clean gearcase cover, removing all metal chips
shavings, Blow out all oll passages using compressed air

PINION SHAFT BUSHING IN GEARCASE COVER

NOTE

A newly installed pinion shaft bushing in the gearcase cover

‘must be line reamed, using both the right crankcase half and
Part No. HO-94812.87 as pilots for the reamer, to establish

correct clearance and to ensure proper alignment. If crank
case halves are ted! oF
spare right crankcase hal to pertarm

ing procedures

not sep. your motorcycle, use a

16 following line ream:

ee Figure 3-59. Pinion shaft bushing (16) must b
Installed in gearcase cover (17) as described in BUS
ING INSTALLATION, Attach gearcase cover ta righ
crankcase half (10), which has been disassembled from

eft crankcase hall, securing with a minimum of three
mounting screws,
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jee Figure 3-68. Install PINION SH:
REAMER PILOT (Part No.

rankease roller race, Insert

REAMER (Part No, HD:94812.

er |

=
TM

AFT BUSHING
into. tight

BUSHING

=
~

YS

e-

Figure 3-68, Line Reaming Pinion Shaft Bushing

3, Tum reamer clockwise through bu: goarcase

ize the bushing, Contin,

Jockwiso while extracting reame

reaming operation if necessary.

5, Flemove pilot from right crankcase

shavings, Blow aut all oll passages using compressed

ASSEMBLY/INSTALLATION
1. See Figure 3-59. Install oll pump drive gear (12) and pin

pinion shaft. Note that timing mark an pin:

aligned with keyway in I.D. of pinion
hown in Figure 3-69, See Figure 3-70, The tim

you to easily position pinion gear (1)
.gainst oll pump drive gear (3) or

ion gear (6) t

ion gear toot?

ing mark will allo

ver shaft key (2) and
nion shat (4),

2 See Figure aft thread:

threads, Apply several drops of LOC

3:59, Clean pinion 8 and ni

ITE® Threadlocker

3, See Figure 3-71. Install

Part No, HD-41506) ov

ion shaft, tightening to 35

ANKSHAFT

pinion shat In
45 fh

OCKING TOOL
all nut to pin:

8 (47-61 Nm torque

CAM AND PINION GEAR IDENTIFICATION
INSPECTION, AND SELECTION, and Figures 3:60 and

Liberally apply engine oil to: bushings, shafts, and

ars. In jears into bushings of rght crank:

hall, properly aligning timing marks. of cam

and pinion gear as shown in Figure 3-62

/
Pinion /

gear

Timing mark

al centerline

— of keyway

Figure 3-69. Pinion Gear Timing Mark and Keyway

4m)
a \

Wy
N )

Lp. pa
4. Pinion gear 3. Oil pump drive gear
2. Shaft key 4. Pinion shaft

Figure 3-70. Oil Pump Drive Gear and Pinion Gear
Installed on Pinion Shatt

Figure 3-71. Crankshatt Locking Too!

1@ larger diameter

pinion gear) an the
D) cain gear, the rear exhaust (10)

m gears must both be installed before the rear
) cam gear is installed,

Intake (



4 See Figure

et (9) on

Install
earcase cover (17)

Install gearcase cover over all gea

rankcase halt (10). Secure cover to crank
11 socket hea Tighten screw

110 ines (9.0

sequence S

new seal (8) and new dry gas:

and onto right

half with

evenly 10 80:
4 Nm} torque according to the torque

Figure 3-72, Gearoase Cover Mountin

Torque Sequence
Scrow

rack cam gear end play far each cam gee

eT loberm engine over until

pointing ppt

© Using 4

gear loward ge:
t blade si et, gently pry the cam

@ Using a feeler gauge. measure gap between bush

(in crankcase half) and cam gear shaft thrust

{ace (shoulder). This is cam gear end play

© Compare ‘your cam gear end play measurement

with the SPECIFICATIONS at the beginning of thi

section, Make repairs as required if end gap is We
nan the minimum specified, or greater than, th

maximum specified (Service Wear Limits)

Install valve tappets and push rods (see VALVE TA
PETS)

Install cam position sensor and rotor. Static time or ali
cried marks with sensor screws (see Section 7)

Install any components removed to gairy access to gear
ase (8, exhaust system components, footrest, air

leaner).
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CRANKCASE

ngine has been removed from chassis, securelyGENERAL Th Atte
sten Ito a stand or Workbench

ing)

engini be removed 2, Remove gearcase cover, Attach a dial indi

MOTORCYCLE FOR side crankcase with indicator
mended proce:

2ds, cylinders, 3 Sprocket shaft bearings must be preloaded to obtain an

n rod bearings. pinion shal
pearing are in need of repair, th

from the chassis; see STRIPPING
ENGINE REPAIR in this

to gear

sm oni eng of gearshratt

dure lo check and make repairs to cylinder

arcase and transmission at the same time (perform entire accurate flywheel end play reading. A sultable tool can
be made by welding two handles to an old sprocket statengine overhaul)
Tut. Install the nut and sprocket. Tighten nut to

Acaution 165 ft-bs (203-224 Nm) torque
Laying engine on primary side will damage clutch cable
end fitting.

4. Rotate and pusty on sprockat shaft while reading dla
indicator. Then rotate and pull on sprocket shaft while

ADJUSTMENT/TESTING sertichrers 2 01-0:005 in (0025-0 3mm), bearing
inner spacer (shim) (item 6, Figure 3-75) must be

placed. Choose spacer {rom following table, Use a
Flywheel End Play thinner spacer for less end play; use a thicker spacer lor

Figure 3:73, Before completely disassémbiing crank more end plait
ases, check flywheel end play.

Flywheel End Play Spacers (Shims)

| Thickness
( 3 I RS | Part Number

(he Set] inches mm

5 3155 0,0975-0.0985 476-2.50

aida 9,0985 - 0.1005 527-2.553

9149 0.10150 1028 260.

\ giaa | 0.1085 - 0.1048 629-2654

| \

; Lb 9148 01115-01125 887
f | |

16 Lt

DISASSEMBLY

Crankcase Halves
Figure 3-73. Checking Flywheel End Play Hofiive (GABE HRadee dee EKER: dei

REMOVAL in this section

2. Remove cylinders and pistons; see CYLINDER ANI
PISTON, REMOVAL in this section

AcauTion
Alter removing cylinders, install plastic or rubber hose
over cylinder studs. Never lift or move crankcase by
grasping cylinder studs.

3. Remove oil pump and gearcase components, see

ENGINE LUBRICATION SYSTEM, OIL PUMP.
REMOVAL and GEARCASE COVER AND CAM
GEARS, REMOVAL in this section
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Crankcase

Engine front mounting hardware
Engine rear mounting hardware
Upper case hex socket head screw ~ 2-1/2 in. long (4)
Bottom case hex head bolt - 3/4 in, long (4)
Access door hex socket head screw — 3-3/4 In. long

Figure 3-74. Crankcase Hardware



4. Remove clutch and primary drive components; see PRI-
MARY DRIVE / CLUTCH, REMOVAL in Section 6

5. Remove starter motor; see ELECTRIC STARTER,

STARTER, REMOVAL in Section 5.

6 Remove transmission; see TRANSMISSION CASE

REMOVAL in Section 6

See Figure 3-74, Remove screws (4) and rear engine

mount bolt securing crankcase halves together

8 Position crankcase on work bench, gearcase side up.

Tap crankcase with rawhide mallet to loosen top half and

separate the halves.

Awarnina

The following step requires using a press. Wear eye pro-
tection and make certain set-up is stable, The force
involved could cause parts to “fly out” and cause bodily

Injury.
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9. See Figure 3-75, Mount th half and flywheel
ssembly on a press table rankcase on par

allel bars, Press on end of sprocket shatt with arbor
press until flywheel assembly is free from case half, Do

not drive flywheel
may be knoe!

sembly from

1d out of alignment,

Se hall ywheels

PTT

Figure 3-75. Pr sing Flywheel from Crank:



NoTE

See Figure 3-76. It itis
shalt bearing (11) or
ceed as follows:

nece:

sprocket s

the pinion
(4 and 8), pro-

y to remove

bea

10. Pinion bearing (11) will remain on pinion shalt. Remove
retaining ring (10), and bearing (11) may be slipped off

pinion shaft

'

ATTACHMENT FOR CLAW PULLER (Part No :
HD-95637-46) and TWO JAW PULLER (Part No, HD: t
97292-61) using bolts in place of

12. See Figure 3-77. Use CRANKSHAFT BEARING TOOL

(Part No. HD-94547-80) fo remove sprocket shaft outer

NOTE
Figure 3-77. Sprocket Shaft Outer Race Removal

Figure 3-76. Do not remove retaining ring (7); the rank:
case can easily be damaged during the remov

Removal at the retaining ring
or installation of the outer be

5 not necessary for the removal

9 races

9
4. Right crankcase half 7. Retaining ring
2. Left crankcase half 8. Sprocket left outer race
3. Connecting rod and flywheel 9, Sprocket left bearing

assembly 10. Retaining ring
4. Sprocket right bearing 11. Pinion shaft bearing
5. Sprocket right outer race 12. ‘Pinion shaft bearing inner race
6. Spacer 13. Pinion shaft bearing outer race

Figure 3-76. Crankcase and Flywheel Assembly



Flywheels (Figure 3-79)

1 Pla sembly in holding fixture. Remove
crank pin nut (1). Strike left flywheel with soft metal mal:
let at about 90 degrees from crank pin hole on wheel

periphery to loosen. Lift left flywheel (2) off crank pin.

ftywhe

2, Hold down crank pin bearing assembly (4) with a short
length of pipe or tubing so connecting rods (3) may bi

slipped off beanngs, then remove bearing assembly
Secure bearings (4) together in set until they are washed

and refitted to crank pin.

Remove

flywhe
crank pin nut (9), then tap crank pin (6) out of
and remove key (7),

Figure 3-78, Removing Sprocket Shaft Roller
Bearing
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CLEANING AND INSPECTION

4,

Wash all pa

5
the surfac
flywheel wa
should be
WASHERS.

in solvent and blow dry with: compressed
nine crank pin for wear, grooving and pit

is at all worn, replace with new pin, Examine
hers. If either washer is worn or grooved, it

replaced. See REPLACING FLYWHEEL

Examine connecting rod lower rac
slightly grooved or shouldered where edge of bearing

rollers ride, they may be lapped out, and an oversize

crank pin and new bearing installed, If they appear badly
worn, grooved or pitted, new rods should be installed,

preferably as an assembly with nd crank
pin.

8. It they appear

\ew bearing

Inspect bearing for wear, pitting and heat discoloration,

replace as required,

Inspect crank pin, crank pin raller and connecting ro
cortect free play.

REPLACING FLYWHEEL WASHERS

(FIGURE 3-79)
Replace worn tlywheel washers (10) as follow:

1. The washer Is a close fit in flywheel recess and

secured originally by punching flywheel metal tight

against the washer at several points, Its usually nece

ary to drill a small hole (1/8 in. (3.2 mm) or smaller) at

the outer edge of the washer to permit prying with a
pointed too!

NOTE

Dri hole only slightly deeper than thi f washer, Avoid
naterial than necessary.



10

1. Crank pin nut (sprocket side)

2. Flywheel (sprocket side)
Connecting rods

Crank pin roller and retaining set
Flywheel (gear side)

10

Counterbore for
stepped washer (10)

contiguration ¢

Crank pi
Crank pin key

Crank pin nut (gear side)
Pinion bearing inner race

(0. Flywheel washer (2)

both

Under cut

(shaded area)

Figure 3-79, Flywheel and Connecting Rod Assembly
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2 Botore installing a er, Scrape outer edge of
recess, where metal was punched against original
washer, so new washer will seat fully against recess bot
fom. II washer does not seat fully, forked rod will not have
necessary clearance (side play).

Acaution
Be sure stepped thrust washers are installed with step
facing crank pin bearing, Incorrect assembly may dam-
age components.

3. Carefully tap new washers into place and using a punch,
peen metal over edge to ret

LAPPING CONNECTING ROD

RACES (Figure 3-80)
Connecting rod lower races that are likely to clean up within

ige of oversize bearing rollers and are otherwise in service:

able condition, should be trued and sized with CONNECTING

ROD LAPPING ARBOR (Part No. HD-96740-36)

Figure 3-80. Lapping Connecting Rod Races

Clean lap before using

Clamp lap into lathe chuck, carefully load lap with #220

atit grinding compound, mixed with oll, Adjust lathe to
lum al approximately 150-200 rpm.

3. Carelully slide connecting rod over lap. Adjust lap to a
dragging, but free, fit in rod race

NOTE
AA loose lap will BELL MOUTH bearing races, so lap must be
kept adjusted at all times

4 Start lathe and work rod back and torth, over full ength of

lap. Hold rod as near race end as possible
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5 Check rod frequently.
races of pit 1

blow rod dry,

When fod is lapped true and all
KS OF grooves are cleaned up, wash and

6. Repeat lapping procedure for other rod race

7. Bearing races should have a soit velvety appearan
and be free of shiny spots.

FITTING ROD BEARINGS
See Figure 3-81. The new crank pin bearing set packages ar

olor coded with either a red or blue identification, This color

coding is usad by the bearing manufacturer only, The calor

coding DOES NOT indicate size selection for crank pin beat
Ing replac ment

Acaution
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/front rod) retains rollers both
internally and externally. The two narrow bearings
(female/rear rod) only retain the rollers externally, so care
must be taken to slide the bearing set directly from the
Inner sleeve onto the crank pin; this will prevent the roll-
ers from dropping out of the cage.

Only one size replacement bearing set (standard, either
red or blue coding) is sold. Oversize bearings are not
available, Bearing clearance or fit is controlled by the
connecting rod race inside diameters and the crank pin
diameter. Two oversize crank pins are available.

Rear rod
bearings

Figure 3-81. Crankpin Bearing Set



RACE DIAMETER AND CRANK PIN SIZEdiameter (10) of lapy
ih a dial bore gauge that has

1 in. (0.0025 mm) graduation asure the ID at | CONNECTING ROD RACE CRANK PIN
four places as shown. Record the four measurements. If ID REQUIRED REQUIRED
any race 1D exceeds Service Wear Limit of 1.6270 in

76250 In Standard44.3
‘44.275 mm

mm), repl conietting rod sel. If race

1D measurement han 1.6270 in, (41.326 mm), 275

continue procedure ai eink sogsmin
41,300 mm 0.0020 in. oversize

4.6270 in 0.051 mm

wah 270 in, | exceeded. Replace race

3. As an example, assign the following values to
ements taken in Step 1

= Front connecting rad race diameter’ 1 6255 in

41,288. mm

connecting rod race diameter: 1.6250 in

41,275 mm

For the above example measuremants, the RACE DIAMETER

AND CRANK PIN SIZE table specifies that the front connecting

fod would require a 0,0010 In, (0,025 mm) oversize crank pin,
while the rear connecting rod could use the standard sized crank

) See Figure 3-89. Oversize (QS) crank pins are available

and 0.0020 in. (0.025 and
0,051 min) OS crank pins will have a blue or red paint dat

ipplied to tha ends of the pins, A blue dot indicate
10,0010 in (0.025 mm) OS. a red dot indicates 0.0020 in

F TAY afk

Measure ID of
race at four lox

Compare the measurements recordea in Step 1 with

ranges given In the follawing table. If the four measure

monts taker in wach race differ, use the smallost mea:

rate the if the lay



Acaution
Alter 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

Rear Difference in ID of two races must not
exceed 0.0001 in, (0.0025 mm)

Front and rear Difference in ID of races in front and
rear connecting rods must riot exceed

10,0002 in, (0.005 mm)

ont and rear Races must be round within
0.00025 in, (0.0064 mm). (Difference
between largest and smallest ID mea-
surement in any race must not exceed

10,00025 in. (0.0064 mm)

NOTE
and crank pin atter resizing (lap:

10 insure proper running clearance,

Always use new bearing

ping) connex

AcauTion
Fitting components tighter than recommended may
result In seizing and bearing damage when heat expands
parts.

FITTING SPROCKET BEARINGS
It flywheel end play is within tolerance, and if tapered roller
bearings and races pass visual check and have no apparent
wear, the et may be reinstalled, Make certain all parts
of bearing are installed in exactly the same order in which

they were removed. If any part of bearing assembly is worn

entire assembly should be replaced.

3-62

FITTING PINION BEARINGS

See Figure 3-76. A pres:
half is the outer race (1
the pinion shat

ed-in bust
). The inner

ing in the right c

2 (12) is

ankease
essed on

See Figure 3-84. To remove pinion shaft inner race, use
PULLER (Part No. HD-97292.61), CENTER CAP (Part HD
‘95652-43A), and BEARING SEPARATOR (Snap-on Tools
Stock No. CJ950). Apply heat to race to aid removal. Four
sizes of pinion bearings are available.

Pinion bear at the factory, during engine rebuild
or feplacemant of crankcase sel or flywheel assembly is
based on the largest measured outside diameter (OD) of the
inner race and the smallest measured inside diameter (ID) of
the outer race (crankcase bushing)

‘A tuning clearance of 0.0002-0.0008 in, (0.0
is established during crankcase

replacement and engine rebuild

(020 mm)
set or flywheel assembly

1. Puller
2. Center cap
3. Bearing separator

Figure 3-84, Pulling Pinion Shaft Inner Race



Installed inner races are identSee Figure 3-85 lod at the

factory as shown,

See Figure 3-86. Outer r tified at the factory as
shown

NOTE

The diferent size ankease sets and flywheel assemblies

will not have separate part numbers. That is, a replacement
jankcase set may have a class 1, 2 of 3 pinion outer race.

Repl wheel assemblies will have either 2 class Anent

3-87See Figure ion bearings are identified as shawn,

Bearing Selection

Select bearings using the identification information given tor
inner and outer races and bearings. See Pinion Shatt Bearing
Selection table

NOTE

It either inner or outer race show wear, measure both races to

‘ontirm correct bearing fit.

Inner

race

aint | | \
dot \ |

Raceop =| cass| IDENTIFICATION’

7.2498-7.2500 in ‘i
31.745-31.750 mm] & sr

106-1.2408 ; ai

31.740-31.745 min araa

Paint dot on end of spline

Service wear limit: 1,2492 in

Figure 3-85, Factory Inner Race Sizes

Right crank-

case half

SSS Stamped
i class no.

CLASS STAMPED
BAGEID: No, | IDENTIFICATION:
76-1.5648 In P ,

41-39,746 mim

7.5640-1,5650 in : ;

39,746-39751 mm | 2 2

5650-1 5652 i

39.751-39756 mm | 9 a

* Stamped number inside crank ase near race

Service wear limit: 1.5672 in.

Figure 3-86, Factory Outer Race Sizes

IDENTIFICATION
ROLLER OD(A) | (Package color)

Largest Red

White (Grey)
Smallest Green

Figure 3-87. Bearing Identification
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Pinion Shaft Bearing Selection

Measure 1D of outer race al four places with a dial bore 5, Measure ID of race at four place
yauge. Take measurement on ID where bearing roller urement

ide. Record the four measurement

largest mea arger than 1.5672 in, Largest').D. measured: 1.5672 In
7 mm) or the required lapping to remove wear

marks would enlarge bore beyond 1.5672 in., continue at Roundness of 1.0.

ne Taper: withiri 0.0002 in, (0.005)
If the largest measurement is 1.5672 in, (39,807 mm) or

E, LAPPING ENC
section, F

wear marks are removed,

and record the mea

39,807 mm)

asking tape to pr I lapping increased bore (D to larger than 1.5672 i
Assemble crankcase (89.807 mmm), go to Step 8. If roundness or taper do not

meet specifications, continue lapping until specificatio

are mot. If all specifications are met, continue at Step 10

to remove and size inner race.

8 s the outer race from the right crankcase, Pre
race into crankcase flush with inside edge of casti

INE M See Figure 3-88: dimensions are shown for fabrication of
tbe lapped until all 10 in pressing the outer race into or out of crank



9, The new outer race must be lapped slightly to true and
align with left case bearing and to meet the following
pecifications; see CRANKCASE, LAPPING ENGINE

MAIN BEARING RACES in this section

LD.: 1.5846 - 1.5652:n, (39.741 - 39.756 mm)

Roundness: within 0.0002 in, (0.005 mm)
Taper: within 0.0002 in. (0.005 mm

Surface finish: 16 AMS.

10. See Fig 4, Pull Inner race from pinion shall using
PULLER (Part No, HD-97292-61), CENTER GAP (Part
No. HD-95652-43A), and BEARING SEPARATOR

ap-on Tools Stock No, C Apply heat to race to

new inner race On pinion shi

face must be ground by a mack
Ist fo OD dimension ran naft Bearing
Selection table for the finished lapped 10 of the outer

tn Pinion

jee Figure 3-89 lor necessary dimensions for construct

‘on taol. When the tool bottoms against the
flywheel, correct inner race location Is automatically

lablished

Roundness: within 0.00¢

Taper: within 0.0002 in, (0,005 mn)

Surface finish: 16 RMS

The following example iilustrates how to determina the
required inner race OD,

EXAMPLE

A If smallest measured ID of outer race is 1.5851 in

(39.754 mm) the Pinion Shaft Bearing Selectior
table indicates an inner race OD range of 1

4.2504 in. (31-740 ~ 31.760 mm} is required

1.445 In.

(29.08 mm)
1.438 in.”

(28.83 mm)

1. Pinion shatt inner race

2. Flywheel (gear side)

Tarr Pinion outer race

Installation

Pinion outer race

removal

Pinion inner race
[di installation

Figure -88. Inner Race Location Figure 3-89. Pinion Shafi Bearing Tools
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NOTE
Have machinist grind outer race ta center or middle of
required OD range, This will prevent grinding outer race
undersize and gives a more easily achieved tolerance range.

A. Grind inner Measure OD at four places and
‘check that specifications in Step 11 are met,

B. For example purposes, the largest measured OD of

Inner race alter grinding is 1.2499 In. (31.747 mm) OD.

©. See Pinion Shaft Bearing Selection table, With a
1.5651 in, ID outer race and a 1.2499 in. (31.747 mm)
OD inner race, a blue bearing is required

NOTE
Always use the smallest outer race ID measurament and the
largest OD inner race nieasurement when selecting bearings

LAPPING ENGINE MAIN BEARING

RACES (FIGURE 3-90)
1. Secure right and left crankcase halves with three crank

ci is (lop center and bottom left and right). The

sprocket shaft bearing outer races and large

be installed in left crankcase

stud

2, Obtain CRANKCASE MAIN. BEARING LAPPING TOOL

(Part. No, HD-967 10-408) emble CRANKCASE
MAIN BEARING LAP (Part No, HD-96718-87) to lapping

handle. Assemble guide sleeve to sprocket shatt bearing
bushing, Sleeves, ith tapered bearing, are

assembled to case with bearings and small spacer collar
Finger-tighten the sleeve parts,

3. Insert lap shaft with arbor assembled through pinion

bearing bushing and into guide sleeve, Tighten arbor
‘expansion collars using a length of 0.186 in. (3.96 mm)
rod as spanner until arbor begins to drag. Do not adjust
arbor snug in bushing or bushing will bell’ a condition

where hole is larger at ends than itis in the cen
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Figure 3-90. Lapping Pinion Shaft Main Bearing

4. Withdraw atbor far enough to. coat lightly with 220 grit
lapping compound, Do not apply a heavy coat. Reposi:
tion lap in bushing and turn handle at moderate hand
speed, Work lap back and forth in bushing, as it is
revolved, to avoid grooving and tapering

5. At frequent intervals, remove lap from crankcase wash
and inspect bushing, Lapping Is completed when entire
bushing surface has a dull, satin finish rather than a
glossy, smooth appearance. If necessary, flush off lap in

Cleaning solvent, air dry and apply fresh, light coat of fine

lapping compound



Verify that oll passages through pinion shalt, gear-side
flywheel, and crank pin are clear by blowing compressed
air into oll galley at and of pinion shatt

Flywheels
7. Install sprocket-sice flywheel. Lightly lighten mut

cling rod bearing {it has been attained,

amble parts as follows,

ASSEMBLY

8 See Figura 3-92. Hold steal straightedge along autor

face of wheel rims at 90° from crank pin as shown, Tap

1. Carefully clean all flywheel! components using a non outer rim of top wheel until wheels are concentiic
petroleum-based solvent, such as LOCTITE CLEANING Tighten nut, recheck with straightedge at frequent inter

VENT oF elec ontact cleaner, Thoroughly dry vals,
all compone' NoTE
Seo Figure $79. Apply twa diops of PERMABOND® — Use soft metal hammer to realign wheels.

HM-161 to the crank pin threads, and apply no more than

two drops 1o the nut bearing faces

Accaution
Do not apply any PERMABOND HM-161 Compound or
Retaining Compound to shatt tapers.

3, Assemble crank pin (8) to gear-side flywheel (8) making

suire that key (7) is in proper position. Tighten crank pin

nll. See ENGINE, SPECIFICATIONS for proper torque.

4, Position gear-side flywheel assembly in a flywhee! ixture

wih crank pin pointing up. Wipe crank pin taper clean,

5, See Figure 3-91, Slip bearings, and connecting rods over

rank pin, Assemble angular boss of tha fernale rod adja
rent {0 large radius side of the male rod as shown, The

ide of the male rod with the larger radius is narrower in

the area where it fits between the forks of the female rod,

Note position of boss

Male rod — assemble to tront cylinder
Forked or female rod

assemble to rear cylinder || |

Large radius

Note position a

MALE ROD

Figure 3-91. installing Connecting Rods



9, Tighten
torque

pin nut to 180-185 felbs (203-251 Ni
Sea Figure 3-93. Install flywheel assembly in

avidson FLYWHEEL TRUING DEVICE (Part No

0-80) as sh centers are snug
Wheels must turn freely: hows hafts must not be

squeezed, indicators will not indicate

indicators to take reading as near to flywheels as pos

:0 pointers read

It flywheel as either loose or

urately. Adjust
mbly 1s,

about the middle of the scales.

10. Turn flywheels slowly and observe the movement of indi

calor pointers. Movement toward flywheels indicate high

points of shafts, Find highest point of each shaft and

chalk-mark flywheel rims at those points, Remove fly
;neel from stand and make corrections as follows’

WW Figure 3-93, Flywheel may be out of true three

ys, A, B and G oF a combination of two of the three

12, When wheels are both out of true as indicated in A

lighten G-clamp on rims or wheels opposite crank pin
id lightly tap the si 1 the crank pin with lead or cof

poth out of true as indicated in B, drive

hardwood wedge between the wheels opposite the

rank pin and lightly tap the rims near the crank pin with

lead or copper mallet

a8 indicated in C, strike the

at about 90" from erank pi

When wheels are ut of true ina combination of any of

Frect C first, tapping rim of

ind then correct condition A or B.nly

No

The number of blow
struck depends o1

nuts are drawn, Alw
noel rim only at 90" t0 1)

mallet. Never strike wi

id result in a broken

y's remove the tl

onlya

Hardwood wedge

94. Correcting Flywheel Alignment
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Figure 3-83. Truing Flywheel



ating trom indicator. Reps
Indicated shaft runout does

(0.025 mm) (each graduation on i

(0,05 mm))

IF itis impossible to true wheels, cl

6 pinion shaft worn ou

calor reading is being taken,

damaged or enlarged tapere

round at surtace

1B. See Figure 3-95 heels are true, check connect

Ing rod side play with thickness
greater than tolerance shown in engine SPEGIFICA:

TIONS, draw up crank pin nuts Until wlthin tolerance.
insufficient play between rods and flywheel lace is

aused by one of the following conditions:

jauge as shown, If itis

Flywheels and crank pin assembled with oil on
tapers and nut overtightened, Disassemble, clean
and reassemble,

Play

B. New flywheel washers ins nlled and not fully seated: mi
isassemble, inspect, replace deepest seating ly

widthwheel or crank pin. As last resort, grind down

Taper holes enlarged as a result of having been

taken apart several times, Replace deepest seating

racked flywheel at tapered hole Replace lywheel

19. Attar rod side play Is checked and adjusted, check that

terank pin nut is tightened to specified torque, again
heck wheel truenass.on tring device. Correct any

Tunout as ab
1. Retaining ring
2. Oil supply hole

Crankcase Halves 3. Oil supply channel
; Figure 3-96, Retaining Ring

and proceed as follow

1, See Figure 3-96. The original ret ining ring (1) Is lett in

slace 10 avold damaging the bearing bore of the left

rankcase halt, Verify that gap in retaining fing (1) i a

aligned with oll supply hole (2) in left crankcase hall
bearing bore 1

T SHAFT BEARING

OUTER RACE ALLATION TOOL (1, 2) (Part No. HD- 5
39458) to install left and right outer races (4, §) of sprocket f i

Shaft tapered roller bearings into left crankcase hall (6) we

Always install left outer race (4) prior to ght outer s

race (5) because the inst when 6 3

OER PONT 1. Installer base 4. Left outer race
2. Installer plug 5. Right outer race

‘ 3. Retaining ring 6. Left crankcase half
Insert “SPORTSTER” end

inboard side of left cranke

installer base (1) into

alt (6) bearing bore until
base contacts installed retaining ring (3) Figure 3-97. Installing Sprocket Shaft Bear Outer Races

Position Jett outer race (4) over beariig bore on outboard
side of left crankcase half (6)

(do not remove)

5. Insert “SPORTSTER? end of installer base (1) Inlo 0

board side of left crankcase hail (6) beanng bore inti

base contact
race (4)

4 Insert shatt of installer plug (2) through left aute
and into installer base (1), Press race into

firmly seated against retaining ring (8)

race (4) outboard surtace of installed left outer

3-69



6. Position right outer race (5) over bearing bore on inboard
side of left crankcase half (6).

Insert shaft of installer plug (2) through right outer race
(5) and into installer base (1), Press race into bore until
firmly seated against retaining ring (3)

NOTE

See Figure 3-98. Use SPROCKET SHAFT BEARING/SEAL
INSTALLATION TOOL (Part No. HD-42579) {0 install
sprocket shaft tapered roller bearings and seal.

8 Install inner bearing (6),

a. Place new bearing, small end upward, over end of
sprocket shaft,

b. Thread pilot (1) on
toms on sprocket

D sprocket s

haft shoulder

until pilot bot

©. Sparingly apply graphite lubricant to thread
shalt to ensure smooth operation,

of pilot

d. Slide sleeve (5) over pilot (1) until sleeve contacts

Inner bearing race. Install Nice bearing (4),

(3) and handle (2) on top of sleeve

@, Rotate handle clockwise until bearing (6) contac

flywheel shoulder, Remove tool (ron sprocket shaft

Figure 3-76, Install spacer (6) and outer bearing (9),

1. See Figure

sprocket shaft so that it re

» half over
flat on inner bearing,

3.99, Carefully place crankcas

b, Slide new inner spacer over sprocket shaft until it

contacts inner be: ing race,

©. Place new outer bearing, small end downward, over
sprocket shaft,

d. Assemble SPROCKET SHAFT BEARING/SEAL
STALLATION TOOL (Part No. HD-42579) onto

sprocket shatt. Follow procedure in Step 8,

e. Rotate handle clockwise until bearing firmly contacts
inner spacer. Inner and outer bearings must be tight

against inner spacer for correct bearing clearance,

Remove tool trom sprocket shaft

in crankcase half to verity that flywheel assembly

is free.

3-70

2,

3

Pilot 4. Nice bearingHandle 5. Sleeve
Washer 6. Inner bearing

Figure 3-98. Inner Bearing Installation

Figure 3-99. installing Flywheel Spacer
and Outer Bearing



10. See Figure 3-100. Install new spacer in seal (D. With the
‘open (lipped) side facing outward, center seal/spacer
assembly over bearing bore.

ACAUTION
Do not remove the spacer after installation or the new
seal will have to be discarded and the procedure
repeated,

‘See Figure 3-101. Install bearing seal and spacer

a. Center seal/spacer driver (2) over seal, $0 that the
e (smaller OD) seats betwoen seal wall and

garter spring

b. Assemble SPROCKET SHAFT BEARING/SEAL
INSTALLATION TOOL (1) (Part No. HD-42579) and
SPROCKET SHAFT SEAL/SPACER INSTALLER,
(Part No, HD-42774) anto sprocket shat. Follow pro:
cedure in Step 8.

©. Rotate handle clockwise until the spacer makes con:
tact with the bearing, Remove tool from sprocket Figore
shatt

-100. Install Spacer in Seat

12. See Figure 3-102. Install pinion shaft bearing,

Lubricate pinion s ngine ollaft bearing wit

Slip bearing on pinion shaft me |
©. Install mew retaining ring in groove of pinion shatt

bearing inner race

19, Assemble crankcase halves together

3. Apply a thin coat of DOW CORNING SILASTIC or 3
NM 800 sealant to crankcase joint faces,

b

lide pinion

ase

alt through outer race in right crank:

© Attach crankcase halves using hardware shown in

Figure 3-71

J. Tighten 1/4+in. fasteners to 70-110 in-tbs (7.9:
12.4 Nm) Q

0, Tighten S/16:in, fasteners 10 15-18 ftlbs (20.3: 1, Bearing/seal installer (Part No. HD-42579)
24.4 Nm) 2. Seal/spacer installer (Part No, 4274)

1e Figute 3-103. Install cylinder s
Figure 3-101. Install Bearing Seal/Spacerck cloan towels into crankcase opening,

b. Place a stee! ball into a head screw (1)

©. The cylinder studs (2) have a shoulder (3) at the

lower end. Place the end of the stud without the
shoulder into the head screw,

d, Install the stud in the crankcase with the shoulder
‘end down, Use an air gun (4) to drive the stud until
the shoulder reaches the crankcase,

Remove air gun, Use a torque wrench to tighter
stud to 10 thlbs (13.6 Nm),

15. Install pistons and cylinders. See CYLINDER AND PIS:
TON, INSTALLATION in this Section

16. Install oil pump. See ENGINE LUBRICATION SYSTEM,
OIL PUMB, INSTALLATION in this section

17, Install cam gears, gearcase cover, tappet guides
fappets. See GEAF
INSTALLATION.

18. Install cylinder heads. See
LATION in this Section

2YLINDER HEAD, INSTAL-

Figure 3-102, Pinion Shaft Bearing
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See ELECTRIC STARTER, STARTER,19, Install
INSTALLATION in Section 5.

starter

Jon. See TRANSMIS:
i PAWL ADJUSTMI

ION INSTALLA.
NT in Section 6.

20. Install transmi
TION AND SHIFT

21. Install all primary drive components. This includes
engine sprocket, primary chain, complete clutch assem
bly, engine sprocket nut and mainshaft nut. See PRI:
MAR} /EICLUTCH, INSTALLATION in Section 6.

Install primary cover. See PRIMARY COVER under PRI:
MARY DRIVE/CLUTCH, INSTALLATION in Section 6

NOTE
Be sure to refil transmission to proper level $f lubri

See TRANSMISSION, LUBRICATION in

See INSTALLING THE ENG
ble steps,

NE and perform the applica:

3-72

Head screw with ball inside
Cylinder stud

Shoulder on cylinder stud
Air gun

Figure 3-103. Cylinder Studs
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Carburetor Jet Sizes

Carburetor Adjustments

Engine speed for set 19 ignition timing

Fuel Tank Capacity
Total

Torque Value

Intake manifold flange bolt

Air cleaner backplate to cylinder bolts

Air cloaner backplate to carburetor boll

Fuel tank mounting bolt

Air cleaner cover screw

SPECIFICATIONS

XLH 883

49 Calif, HDI,Swiss | 49 State
State

6 0 | 190 170/195

42 42 4 42

1050 tpn

1050-1500 rpm

3.30 gallon

12.5 liter

0.50 gallon (U.S

19 liter

6-10 ft-lbs

8-414.Nm
10-20 ft-lbs

14-27 Nm

3:5 fb

4-7 Nm

8-16 fb

1"

25 ft-lb

4-7 Nm

XLH 1200 / 12005 Sport

Call | HOI, Swiss

185/195 190/195

a1



CARBURETOR

GENERAL (Figure 4-1)

The carburetor is a constant-velocity. gravity-ted type with a
float-operated inlet Valve, a variable veniturl, a throttle stop
screw (for idle speed adjustment) an

system (for starting)

Vacuum piston chamber

Float chamber
Accelerator pump.
Idle speed adjusting screw

Figure 4-1, Carburetor

42

lle and transfer ports provide a balanced tue! mixture during
the transition period fram stop to mid-range, A vacuum piston
controls venturi opening,

‘The carburetor is specifically designed to
‘omissions. All jets ate fixed. The idle mixture has been pre

set at the factory, The idle mixture screw is recessed in the
carburelor The opening is sealed with a plug
because itis intended that the idle mixture be non-adjustable,

control exhaust

NOTE

Adjusting mixture setting by pro‘
in this section may be in Violatio

lations

edures othe

Of Fe

than spe

This system partially omy for changes in the mixture
that are normally caused by changes in alliude
atmospheric pressures drop as altitude inc

pressure difference in the upper and lower chambers
reduced; this results in less fuel being delivered to the engine
thereby maintaining the correct air/fuel ratio for better engin
performance and reduced exhaust emissions

All models except the 1200S have a drain for emptying the
lloat chamber during seasonal or extended periods of

torage.

NOTE

The Xi Sport mode! does NOT have a drain to
‘emptying the float chamber.

The carburetor is equipped with an accelerator pump. The

ystem use

lerations)

accelerator pump

(rapid. ace
carburetor venturi
acceleration

wudlden throttle opening:
Quickly inject raw fuel into the

this. provide mooth



|. Restricted tuel tank vent system,
2. Loose float baw! s

§. Damaged tloat bow! O-ring
4. Damaged or leaking float a:

5. Particle contamination in fi
sembly.

6. Worn ar dirty inlet valve or seat.

Improper fue! lave! in float bow!

Check for:

Check tor:

1. Idle speed improperly adjusted.
Inlet system air leak (laster idling)

Loose low speed jat
$ Contam ied or plugged low spe

valve not seated or leaking

6, Leaking accelerator pump.
5. Enric

Cheek tor

|. Excessive use of enrichenor system

| 2. Enrichener valve not seated or leaking

3. Dirty air cloaner element

4, Restricted {uel tank vent system,
5. High speed riding style

6 | » speed improperly adjusted,

B, Fuel level too high.

9. Plugged or rastrioted bowl vent

10. Worn or damaged neadie or needie jet

11. Vacuum piston assembly maltunetior

12. Plugged air jets or passage

18. Excessive aconlerator pump auitput

Check for

1, Throttle cables rm

Injet systom alr leak

Re icted {uel tank vent system,
4. Restricted fuel supply passages:

5 Plugged bow! vent or overflow.

5. Enrichener valve not seated or leaking
Worn or damaged needle or

piston maltunction

is or passage:

| 10. Fuel level tloat chamber) 160 law
14. Accelerator pump loaking oF no output

int fting cavity

system. 4. Clea

TROUBLESHOOTING

OVERFLOW
Remedy

Correct restricted hose. leplace vapor valve,
2 Tighten screw

3. Replace O-ring,
4. Replace float assembly

5. Clean and clear cavity and juel supply trac
6. Clean of replace valve and clean seat

Adjust float tab for correct fuel level

POOR IDLING

"| Remedy
just operating idle speed

2. Correct as required.

3. Tighten jet
contaminants and clear passag}

Adjust, clean or replace
8 F

POOR FUEL ECONOMY

Remedy:

4, Limit system use,

Adjust, clean or replace
3, Clean or replace as required

4, Cotrect restricted hose, Replace vapor valve

5. Modify rding habit

6. Adjust operating idle speed,

B. Adjust float level,

2, Clean and clear passages

10. Replace needle or n

11, See Vacuum F
12. Clean and clear passage
13. Check and clean accelerator pump bypass ori

POOR ACCELERATION

Romedy

1, Adjust throttle cable

2 Correct as required,
Correct restricted hose. Replace vapor valve
Correct and clear restriction,

5. Clean and clear passage:

8, Adjust, clean or replace

7. Replace assembly,
8. See Vacuum Piston Troubleshooting,

Adjust float level
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| Check for

3,
4

impr

Inlet sys
Restrict
Fuel

Check for:

Idle speed improperly adjusted.

Inlet system air \eak
Restricted fuel tank vent syste
Dirty or damaged air
Enrichener valve not seated or

Restricted fuel supply tract
7. Plugged bow! vent or overtiow.
5 

and alt |

) le oF ne

40. Vacuum piston assembly malf

1. Accelerator pump inoperative

Check for

1. Inlet

2 Enniche ated or

3. Restricted fuel tank vent systen

Restricted fuel supply tract,
Dirty or damaged air cleaner e

6. Plugged bowl, vent or overflow

Worn or damaged needle or ne
Vacuum piston assembly maltu

9, Loose or plugged main jets or

11. Accelerator pump inoperative

TROUBLESHOOTING (CONT)

HARD STARTING

r) 's Manual

Correct (uel supply or pas
Overflow Trou

an and clear jet orf

POOR PERFORMANCE ON ROAD.

Remedy

Adjust operating idle speed.

leaking ust, clean oF rep
rect and clear re

and clear passag

n, clets oF passage Sle

pedle jt.

and correct as required.

bly
Vacuum Piston Troubleshooting

11, Repair as required.

POOR HIGH-SPEED PERFORMANCE

une 8. See Vacuum Piston Troubleshooting. |

11, Repair as required. |



VACUUM PISTON ASSEMBLY TROUBLESHOOTING

| PISTON DOES NOT RISE PROPERLY
Check for:

1. Piston atmosphere vent blocked

2. Diaphragm cap loose, damaged or leaking,
3, Spring binding.
4, Diaphragm pinched al ip groove

Torn diaphragm

| 6 Piston binai

Piston vacuum passage plugged.

Remedy:

1. Clear vent,
Tighten or replace cap,
Correct or replace spring

Reposition diaphragm lip
Replace piston diaphragm assembly
Clean piston slides and body or replace pisto:
Clean and cle

PISTON DOES NOT CLOSE PROPERLY
Check tor:

4, Spring damages

Piston binding,
3, Piston diaphragm ring dirty or damaged.

OPERATION

Enrichener

The enrichener knob, next to the ignition awiteh, controls the

‘opening and closing of the enrichener valve at the carburetor

COOL ENGINE

BE SURE THROTTLE IS CLOSED. Pull enrichener knob fully
oul, Turn the ignition switch on and prass starter switch 10

operate the electric starter.

AcauTion
You must pay close attention to a C, V. carburetor
equipped vehicle's warm-up time, Both excessive use
and insufficient use of the enrichener may cause poor
pertormance, erratic idle, poor fuel economy and spark
plug fouling.

OUTSIDE TEMPERATURE LESS THAN 50'F (10°C)

Th vehicle should be allowed to warm up for only 19:30
seconds before being driven. Initial warm-up periods longer

than 30 seconds are not recommended. For temperatures
well below 50°F (10°C), you may need to twist the throttle
once or twice immediately before attempting engine start-up.
This will add extra {uel from the carburetor accelerator pump

to assist the start-up,

1. the outside temperature is less than 50" F (10°C), ride
for fiva minutes or three miles (6 km) with enrichener

knob fully

2. Push the enriche
Ride another two

knob in to approximately 1/2 way.
nutes oF two miles (3 km)

3, Bee Figure 4-2. Then push enrichener knob fully in. it
engine will not Idie at specified rpm, pull out enrichener

knob enough to allow correct idle speed, Ride another
|Wo minutes oF two miles (3 km); then push enrichener

Knob fully in

Remedy

1, Replace spring,
‘Clean piston slides and body or replace piston
Clean or replace piston

Figure 4-2. Enrichener Knob Fully In

OUTSIDE TEMPERATURE GREATER THAN 50° F (10°C)

The vehicle should be allowed to warm up for only. 15:30

seconds before being driven. Initial warm-up perlods longer
than 30 Seconds are not recommended,

1, ifthe outside temperatura is greater than 50°F (10°O)

Tide for three minutes or twe miles (3 km) with enrichener

knob fully out

Push the enfichaner knob in to approximately 1/2 way
Ride another two minutes or two miles: (3 km)

3. Then push enrichener knob fully i if engine will rot idle

at specified rpm, pull out enrichener knob enough ta

allow correct idle speed. Ride another two minutes or
{wo miles (3 km): then push enrichener knob fully (n

WARM OR HOT ENGINE

Open throttle 1/8-1/4 of full travel. Turri on ignition switch and

operate electric starter. See Figure 42 DO NOT USE
ENRICHENER, unless engine will not idle at specified rpm. 1
engine will not idle at specified rpm, pull out envichener knob
enough to allow correct idle speed. Ride two minutes or twc

(3 km); then push enrichenier knob fully i.



Fuel Supply System

Fuel from the fuel tank passes through the carburetor inlet
valve into the carburetor float chamber. The rising fuel level in
the float chamber its the float, which in turn lifts the attache
inlet valve closer to the valve seat. When the fuel reaches the

predetermined by the tloat level setting, the float will ft

the inlet valve into its seated position, thereby closing the

valve and stopping fuel flow to the float chamber.

When fuel is used by the running engine, the fuel level in the
float chamber drops: this lowers the float and inlet valve,
thereby causing the valve to open and the fuel flow to resume.

The float chamber is vented to atmosphere through an air
Passage in the carburetor body. The opening for the float
chamber vent passage is next to the carburetor main venturi
inlet, on the carburetor body surface to which the air cleaner
backplate is mounted,

Oar

BB ru

i anrver

FUEL SUPPLY

Float bowl
vent

Fuel inlet
(from side)

Inlet valve

Drain hose
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Starter System

The starting circuit consists of a ated enrichener

valve and converging fuel and air passages in the carburetor
body.

‘The entichener air/fuel passage opens to the carburetor
venturi, where low pressure exists when the engine is
running, Fuel in the carburetor float bow! and air in the
enrichener air inlet are verted to atmosphere and are at
atmospheric pressure (greater pressure than in the
carburetor venturi)

When the enrichener knob is pulled outward, the enrichener
valve opens the alrfuel passage to the low pressure
carburetor venturi. Fuel in the float bowl, at almospheric
pressure, flows upward through 2 metering enrichener jet and
then through a passage ta the lower pressure enrichener
valve chamber. Air in the enrichener ait inlet, at atmospheric
pressure, also flows into the lower pressure enrichener valve
‘chamber and mixes with the Incoming fuel. The resulting air
fuel mixture flows through the airtuel passage into the
carburetor venturi, effectively increasing the amount of fue)
delivered to the combustion

Enrichener
ait inlot

Enrichener
valve cable

Dar

ruc

GB arrver

Enrichener

valve

Air/tuel

passage

Enrichener
jet

STARTER SYSTEM
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Idle- and Low-Speed Circuit

At idle (with the throttle plate closed and the main air stream
obstructed), engine idle speed is maintained by fuel metered
through the slow jet. Air from the slow air jet mixes with the
fuel and is delivered to the idle port at the low pressure side
of the throttle plat

At low speed (with the throttle plate slightly open), the

transfer ports are exposed to the low pressure side of the

throttle plate, and additional fuel is directed to the barrel of
the carburetor.

During the transition period from idle speed to mid-range, the
idle and transfer ports also supply some fue! to the carburetor
barrel; this allows for a smoother transition,

The venturi opening is reduced by the low position of the
vacuum piston. This enables initial air stream velocities to be
higher than normally attainable with fixed-venturi carburetors.
The higher air stream velocities provide improved atomization
of fuel necessary for good acceleration and driveability,

Throttle plate

Transter ports

Idle port

Idle mixture

aeree Slow jet

IDLE AND LOW SPEED CIRCUIT

Diaphragm

Vacuum piston

| Vacuum port
Slow air jot

oan

Bm rue

AIRIFUEL
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Mid Range Slide Position and Fuel

Discharge

As the throttle plate Is opened, alt low increases through the
yburetor; this causes air pressure to decrease in the

carburetor venturi (near the needle jet) and in the chamber

above the diaphragm (which is vented to the venturl through
ja Vacuum port and passage in the vacuum piston)

The chamber beneath the diaphragm is vented to higher

latmosphenc pressure by a passage to the carburetor inlet.
The higher alr pressure at the underside of the diaphragm
overcomes spring pressure and moves the vacuum piston

upward in proportion to the pressure difference between the
chambers.

The tapered needle moves upward with the vacuum pistor
thereby opening the needle jet. With the needle jet open, the
main bleed tube js exposed to the lower pressure of the
carburetor venturi, This causes fuel in the float bow! (at
atmospheric pressure) to flow through the main jet andl into
the main bleed tube. Air from the main air jet (at atmospheric
pressure) flows through the main bleed lube openings and

mixes with the incoming fuel, The alr/luel mixture is the
delivered through the needle jet into the main air stream of

Throttle

plate

Main bleed
tube

MID-RANGE SLIDE POSITION AND FUEL DISCHARGE

Diaphragm

SS spring
>

i]
Vacuum piston

v2

Vacuum portuh
|

M Main air jot

Oar

By rvet

IB avnve

Main jet

49



High-Speed Circuit Slide Position and Fuel The venturi opening increases and the needle is lifted further
cut of the needle jet. The quantity of fuel and tne volume of

Discharge air are simultaneously increased and metered to. the
Proportions of engine demand by the variable venturi and
needle lit, With the vacuum piston fully upward, the venturi
opening is fully enlarged and the needle jet opening exposure

‘As the throttle plate is opened, the pressure difference to the air stream is at its maximum. Alr and fuel supple

between the chambers above and below the diaphragm now available in quantities. sufficient

increases and the vacuum piston moves further upward. engine demand.

are

meet maximum

Diaphragm

7 Spring

acuum piston

Vacuum
port

Throttle Negi
plate

Needle jet

Main air jot

Main bleed tube Oar

Mainjet FUEL
(B anruew

HIGH SPEED SLIDE POSITION AND FUEL DISCHARGE



Accelerator Pump System pump diaphr

a tuel p

The accelerator pump system uses sudden throttle openings

(tapid acceleration) to quickly inject fuel into the carburetor closes
venturi the extra fuel pr jes for smoot eration. This

's engine operation during cold engine warm

up When the ennichener is turned olf prematurely,

diaphragm
diaphra{ue} also assi

Rapid throttie action, uring the first thied of throttle tra

the accelerator pump rod to depress the accelerator {his reflling ph

n-This foro

Which has
the pump nazzle, and then into the

6, the puma fod lifts up and away from
a spring

upward, thereby cai

refill with fuel fram the ti

backtlaw of fuel trom the pump No:

6 fuel in the pump to flow through

‘one-way" check sive). through

entutl, When the throttle

ow the diaphragm pu

ing the lower pump cavity to

bow! The check valve prevents

fuel passage during

free

¢
4

\

Venturi

Pump

nozzle

Check

valve

Diaphragm

ACCELERATOR PUMP SYSTEM

rod

Throttle
¥ shatt

= NY

SS, a

A : rod

y,

Spring

Pump

im rue
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ADJUSTMENT
Slow Idle

NOTE

Make certain ennichener knob is pushed in all the way before
ng engine idle, The CV carbur

will cause engine idle speed {0 increase to approximate

1000 rpm with enrichener knob

it normal operating temperatu

knob pulled out partially, and engine running at normal

operating temperature, engine idle speed will also Increase
above normal idle speed. The increase in idle speed Is

tthe rider tl

Should! be pus

s@ loulod spay

igine fs warmed up. and that

ed In all the: way. Continued
16 al operating

intended to al

enrichener knob

igs

se of envicher
temperatura, may

See Figure 4-1, With engine
and enrichener pushed In

seu), adjust idle speed adju

50-1050 rpm.

at normal operating temperature

all the way
sting screw (4) so engine idles

NOTE

achameter, or

pm on XLH 883 models,

Enrichener Control (Figure 4-3)

- operation. Fuel enrichener knob (2)

and close without binding,

(0 the enrichener knob, controls the
nin the

Check fuel enriche
should open (and

Plastic

sliding re

main oper

nut (1), next

islance of the enrichener control cable wi

cable conduit, adjustment is needed, perform the following:

1. Plastic nut 3, Lockwasher
2. Fuel enrichener 4. Flat

knob 5. Hex nut

Figure 4-3. Fuel Enrichener Control

4n2

1 Loe 1 hex nut (5) al backside of mounting brack

Move cable embly [ree of slot in mounting bracket

3, Hold cable assembly at flats (4) witty a wrench Turn
plastic nut (1) by hand. counterclockwise (reducing
sliding resistance) until knob slides inward unaided,

4. Tur plastic nut clockwis

til Knob remains fully
with relative ease

pen without holding,

ng sliding res

and clos

5. Position cable assembly into slot

Tighten hex nut at backside of bracket
mounting bracket

NOTE

Do not ie cable or inside of conduit; the cable must
have sliding resistance to work properly

ibricate

Float Level (Figure 4-4)

1. Place carburetor on a flat, claan surface on engine

manifold side, This is the base” Tilt carburetor
5° (0 20° from base until float comes

NOTE

It carburetor is tit
measurements will be accurate

1 mars than 20', you

2. Use a vernier or dial caliper depth gauge to measure {rom
the carburetor tlange face to the perimeter of the float, Be

nreful not to push on float while measuring, The
measurement must be 0.413-0.453 in, (10.49-19.51 mm),
W measurement is not within giver
float and caretully bend tab in order to reposition float at

proper level,

3, Install float, and recheck setting

4, Install float powl. Install carburetor as described
CARBURETOR, INSTALLATION



Start float position

X
Fuel inlet vaive

Pin

0.413-0.453 in.
— (10.49-11.51 mm)

ee
15 to 20

»

Pin return
spring collapsed

Greater
than 20

Figure 4-4. Carburetor Float Adjustment

413



OPERATION CHECK ~ VACUUM

PISTON (Figure 4-5)

Opening Malfunction

Awarnine
While observing piston slide movement, be sure to
maintain a safe distance from the carburetor and to Wear

suitable eye protection, An unexpected engine backfire

could cause burns or eye injury.

|. With alr cleaner cover off and. engine running, twist
Yrottlé control partially open and closed several tim

while observing or not vacuum piston (4) has

Upwarel mo) It piston does not rise, see VACUUM

PISTON

2 Wah engine not running, lift vacuum piston (4) with
finger whether piston its fully and smoothly or
whether there is a binding condition

Closing Malfunction

With engine not running, litt vacuum piston (4) to full

‘open position, then release, Observe whether piston
lides downward smoothly and fully to stop.

Observe position of piston slide at its lowest downward

point, Lower edge of slide should rest at horizontal

groove at lower end of slide track. VACUUM

STON TROUBLESHOOTING if problems are noted

REMOVAL

warning

Gasoline can be extremely flammable and highly

explosive. Do not smoke or allow open flame or sparks
when refueling or servicing the fuel system. Inadequate

safety precautions may result in personal injury and/or
property damage.

Tum the tuel supply valve to OFF

Remove the ait cleaner and backplate, See AIR
EANER, REMOVAL in this Section

Awarning
A small amount of gasoline may drain trom the fuel hose

when disconnected from the carburetor. Thoroughly wipe
up any spilt tue! Immediately and dispose of rags in a
suitable manner. Gasoline can be extremely flammable

and highly explosive. inadequate safety precautions may
result in personal injury and/or property damage.

2 See Figure 4-6. Disconnect fuel hose (1) and throttle

cables (2) (rom carburetor

4. See Figure 4-5, Disconnect fuel ov
from fuel 04

vacuum hos

enrichener valve assembly (19, 20, 21

ittina (except XL-Sport). Di

58) from VO.E.S, fiting (7). Dis

On California models only, disconnect

hose {rom titing on carburetor body, See EVAPORATIVE

1a

EMISSIONS CONTI

Ihis sectio

IL — CALIFORNIA MODELS in

5. Remove th nk. See FUEL TANK, REMOVAL in

ion,

& See Figura 4-7, Pull carburetor lee of intake mi

(5) If removing intake manifold, remove tour manitold
mounting screws (4). Remove intake manifold, seal ning

DISASSEMBLY (Figure 4-5)

Vacuum Piston Chamber

Carburetor Body

Accelerator Pump

diaphragm (44). Re fram housing,

CLEANING, INSPECTION AND
REPAIR (Figure 4-5)

Vacuum Piston Components

1, Hold va piston up to strong ight. Examini
vacuum piston (4) for evidence of

ars. Replace if damaged
n at to

pinching, holes ort

2, Examine vacuum passage through bottom of piston (i)
Clean passage i restricter

3. Examine spring (3) for stretching, crimping, distortion or

nlace it necessary

4, Examine slide on sides ot piston (4) to be sure surface Is
smooth and clean, Clean of buff out any rough surfaces,

5. Examine ne
Needle should ba straigh

mooth and even

lor evidence of bending or damage.

face of taper should be



heat 1. Top cover 15. Pump linkage
2. Screwandwashers (3) 16. Float
3. Spring 17. Carburetor body
4. Vacuum piston 18. Screw w/ lockwasher (4)

5. Spring seat 19. Cable guide
$ 6 Jet needle 20. Starter cap
2 7. Fitting (V.0.E.S.) 21. Cable sealing cap

8, Fuel inlet fitting 22, Enrichener valve
9, Needle jet 23. Spring

. Needle jet holder 28. Throttle cable bracket
Main jet 25, Screw
Slow jet 26. Screw and lockwasher

|. Fuel inlet valve 27. Idle speed adj. screw
Pin 28. Spring

29. Washer (2)
30. Overtlow pipe
31. "Fuel overtlow/drain hose
32. Clip

33. Washer
34. Cotter pin (2)
35. Washer (3)
36. Washer

37. Lever
38. Float bow!
39, E-clip

40. Accelerator pump nozzle

41. Spring

58

Pump housing

43. Spring
44, Diaphragm

45. O-ring
46. O-ring
47. *Drain screw
48. Lockwasher (3)
49. Sorew (3)
50. Boot

51. Accelerator pump rod
52. Collar
59. O-Ring
54. Clamp (2)

a

he XL-1200 Sport doas >) 5S. Hose
NOT have @ Drain screw a 56. Insulator

hose (3 1) 49 mes
58. Vacuum hose

Figure 4-5, Constant-Velocity (CV) Carburetor



4. Check enriche fe (22). Be sure needle guide is
clean, straighi and undamaged. Check composition
seating surface Jor wear or damage. Replace it
damag

5. Check enrichener valve chamber. Clean with carburetor
aner. Check that all passages are open and free

obstruction

6, Clean needle jet (9). Replace it dam aged

7, Clean all internal fuel/air passages and jets, Check that
all passages and Jets are open and free of obstruction,

8. Check needle jet holder (10). Clean bleed tube oritic
Replace nolder if damaged.

9. Check tioat (16) for cracks or other leaks. Replace i

damaged.

10. Clean main jet (11) with carburetor cleaner and insp
for damage, Rep!

Accelerator Pump1. Fuel Hose 2. Throttle cables (2)

1. Inspect the accelerator pump diaphragm (44) for holes,
Figure 4-6. Carburetor Hoses and Cable Connections. tacks or deformation, Replace as necessary,

2. Replace the piimp fod (51) if it is bent; replace the boot
(60) if itis cracked.

ASSEMBLY (Figure 4-5)

Vacuum Piston Chamber

1, Place + edie (8) through center hole in vacuum piston
(4). Place spring seat (5) over top of needle

2. Insert vacuum piston into carburetor body. The slides on
the piston are off-center and the piston will fit into the

lide track grooves one way only. It piston does not fi
rotate 180 degrees

3, Check to be sure diaphragm is seated evenly into groove
t top of carburetor body, Place spring (3) over spring

seat (5), and. carefully lower top cover (1), Keep spring
straight while lowering top cover

Rear mounting flange
Front mounting flange
Intake manifold seal (2)

4. After top cover is seated, hold top cover while lifting
vacuum piston upward. Piston
smoothly. If piston movernent is re

jould raise (0 top

icled, spring is
Rorew (4) cocked; lift up top cover, then lower carefully, keepinIntake manifold fon Colic aeatoe iaspring coils straight.
Seal ring

5, Once top cover is installed correctly, instal sc

washers (2). Place bracket (24) in position
Figure 4-7, Intake Manifold screw (27), resting on top of throttle cam stop, In

body screw and washer (26) frst, then top screw (25) to
Carburetor Body Components prevent bending bracket or throttle cam

1. Check float bow! O-ring (53) for any distortion or Carburetor Body
damage. Replace i seating surfaces are damaged

3) and inlet valve seat. Clean Axcaution
ace Mt seating surfaces are

2 Examine fuel inlet valve (

with carburetor cleaner, Re}
damaged, Slow jets from fixed-venturi carburetors look the same as

the slow jet of the CV carburetor. However, the air bleed
2) with carburetor cleaner. Check (0 be hole sizes are different on fixed-venturl carburetors, and.

8 are open, they must not be installed on CV carburetors,

Clean slow jet (
sure all ori



2) into slow jet passage with natrow=
bladed screwdriver

2. Tum car 8 needle jet (8) in
passing through center

with larger opening and
enters passage lirst

main jet f

hole, Be sure end

jamfered surtac

sie jet hi

needle inserted into

and tighten, Thi
‘ole in holder (10).

jder (10) into main jet passage with

ante of holder: Thread holder into

ad and tighten main jet (11) in
tapped

4. Plage float assembly (16) into. px

valve (13) inserted ino

aligned

ition with fuel inlet

valve seat and with pivol arm

with hole

ody). Insert pin (14) through

and float nounting posts.

‘n mounting posts (at bottom of

oat piva

i Check float level selting and adjust if necessary, See

JRETOR, ADJUSTMENT, FLOAT LEVEL in thi

@. Place float bow! (38) over float and onto carburetor body
flange: Bowl will only fh in one position. Install and

lighten scrows and washers (18)

Accelerator Pump

install diaphragm (44 ing (45)

| INSTALLATION

Carburetor

Place intake

manifold wth
manifold seals (3) onto each

niaved dtige agatnt ang

pigot of

(vand 2)

3. Place channel of seal ring (6) over inlat end of manifold

Position manifold against intake ports of cylinder head,

oiled and round holes in fhanges (1 and 2) aligned
holes in cylinder head. Ins (4) through

apped holes inmanifold Nlanges and loosely thread into ti
cylin

NOTE

The fil betwe
ease of installa

body and seal ring with I

prior to assembi

a! ring Is tight,

ting surtaces, carbureto)

ap or tire mounting lube

5, Lubricate only the 1 fapeiot aa

be in contact v arbureto
of lubricant to the spigot of the

sarburetor body into seal ting (6),

ing (6) that will

Also apply a light coat

farburetor body, Pus

Install air cleaner backplate al

CLEANER, INSTALLATION i ty

AR

See Figure 4-7. Final tighten intake manifold
> 6-10 flbs (8-14 Nm) torque

8) Install fuel tank. See FUEL TANK, INSTALLATION in this

9, On California

fiting on. carburetor
dels only, connect canister purge hose

body, Soe EVAPORATIVE
ONS CONTROL - CALIFORNIA MODELS «1

this section

10. See Fig

fuel overtiow fitting,

MOE
(19, 20,

{uel overt

3, fiting (7), Connect enrichener valve assembly

23) to carburetor body.

(1) onto carburetor

Carburetor Fuel Overflow / Drain Hose

Routing (Figure 4-5)

On nan-California models, route {uel overfiowidralny hose (31)
Tinting downward and

er. the engina tront cylinder

from the pvertow

ard through the space ben
and the front cylinder push

and then downward through the

and the oll filter

‘carburetor fuel

and xhaust

On all California models ‘oute the fuel overtlow/deaity (vent

flow iting Torwara

along the inboard ‘etor float bowl (38), to a
plastic fiting on the inboard side of the air cleaner backplate

Reler to EVAPORATIVE EMISSIONS CONTROL —

CALIFORNIA MODELS and AIR CLEANER, INSTALLATION
in this section,

(21) from the carouretor fuel ove



GENERAL

carburetor and engine,
fiter element

0 miles (8,000 km), c
ty environmen

nts foreign material from

rapping alrborne dust and dir
cleaner titty

more offen if the motoreyole is run

AIR CLEANER

d screws (5) from backplateRemove two cylinder he

Accaution
To prevent damage to backplate during removal of
captive screws (6), do not allow threads of screws to
engage threads of backplate insert sleeves,

ering the

in the

element every

CLEANING, INSPE TION, AND REPAIR. backplate

Screw (2)
Cover
Filter element
Backplate
Screw (2)

Screw (3)
Gasket

Domestic

8. Air cleaner trim (XLH 1200 models) =

9. Canister-to-air cleaner hose as
(canister clean air inlet hose) \
(California models)

10. Carburetor overflow (vent) hose
(California models) 1

418

Figure 4-8. Air Cleaner Assembly



and carburetor averion

assembly. (4).

onnector

t clean air inlet hose (
{vent} hose (10) from backplate

Disconnect wiring atsolenoid 4-pin

6. Remove tiackplate (4) and

CLEANING, INSPECTION AND

REPAIR (Figure 4-8)

| Remove filter element (3) from backplat

Akcaution

Do not run engine with air cleaner filter element removed,
Engine damage may result

2. Thoroughly clean backplate (4) and inside of cover (2)

3. eplace filler element (8) if damaged or # filter media

warning

Do not Use gasoline or solvents to clean the filter
element, Volatile / flammable cleaning agents may cause

an intake system fire, which can result in personal injury
and vehicle damage,

h titer element thoroughly in warm, se

(for 3
py water. To

wart water with mild detergent

sure (32 psil22Dry the filter element using low-pre KPa
aximum) compressed

sir nozzle up and down the

The element
uniformly

6, Hold filter element up to strong lah

tan by ‘considered suf

ugh th

=i. == al
INSTALLATION (Figure 4-8)

Acaution

finstalling a new backplate (4), thread captive screws (6)

all the way into backplate prior to installation. This will

reduce the possibility of cross-threading the screws Into

the carburetor,

1. Onc models, connect buttertly valve solenoid

wiring (11) at 4:pin connector, Connect carlwuretor
overflow (vent) hase (10), and clean air inlet hose (9) 1
backplate assembly (4).

Position gasket (7) and backplate (4) al carburetor air

Inlet. Start each captive screw (6) Wto threaded holes of

carburetor, Altemately tighten each A couple of

turns until backplate is drawn to a loose fil at carburel

3, Loosely install

ylinder head

jorews (5) through backplate (a) inte

torque, On HD{ model torque to
ftps (4-7 Nm

0 Inliss (2,26 Nm)

5. Tighten two cylinder head

7 Nr

rews (6) 10 10-20 ft-lbs (14

LEANING, INSPECTION AND REPAIR,

7. Install air cleaner tiher elemer
words "Thi

Upper edge of the

3) onto backplate (

8 Fit alr clo ‘over (2) onto backplate (4) and install

screws (1) [with air cleaner trim on XLH 120¢

models}, Tighten screws to 3-5 f-lbs (4-7 Nen) torque.



FUEL SUPPLY VALVE

GENERAL (Figure 4-9)
The fuel supply vaive Is located on the lett side, below the tuel
tank. The gasaline supply to the carb

the handle is in tha horizontal position. For
(or is shut off when

supply, turn the handle clockwise until it stops in the vertical

position. For gasoline reserve supply, tum the handle
counterclockwise until it in the vertical position. Valve

should always be position when engine is not

unning

ee | |

8) For reserve supply ‘ON
| turn handle counterclockwise

J} to 12 o'clock pos

Fitting

Gasket ——

For main supply ‘OFF’

turn handle counter
clockwise to 3 o'clock
position

Handle shown
in'ON'position

Figure 4-9. Fuel Supply Valve

REMOVAL (Figure 4-9)

warning
soline can be extremely flammable and highly

explosive. Do not smoke or allow open tlame or sparks
when refueling or servicing the fuel system. Inadequate
safety precautions may result in personal injury and/or
property damage.

1. Tum the fuel supply vaive to OFF

4-20

Awarnine
A small amount of gasoline may drain from the fuel hose
when disconnected from the carburetor. Thoroughly wipe
up any spilt fuel immediately and dispose of rags in a
suitable manner, Gasoline can be extremely flammable
and highly explosive. Inadequate satety precautions may
result in personal injury and/or property damage.

2, Remove ft hose from carburetor

3, Place ond of {uel hose into a proper, clean container of
adequate size,

4, Turns

tank into cc

gasoline trom

Awarnine
Even with the fuel tank completely drained, a small
amount of gasoline may leak from the bore when the tuel
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 da

5. Tutn fitting and remove fuel supply valve

CLEANING, INSPECTION, AND
REPAIR (Figure 4-9)

1. Cloan oF replace filter strainer (located inside fuel tank

above fuel supply valve)

Flush fuel tank to remave all dirt

INSTALLATION (Figure 4-9)
1. Coat supply valve thrads with Lootite Pipe Sealant with

Teflon and securely instal fiting onto fuel tank,

@ lo carburetor



FUEL TANK

GENERAL
See Figure 4-10. The fuel tank Is a one-piece welded tank
Although the tank interior Is treated to resist rusting, further
protection is required if the motorcycle is to be placed in
storage, Drain the tank completely and apply a one-to-one ail
fuel mixture (or a commercially aval fuel tank rust
preventative) to the tank interior

Nor

Turn the filer cap until at least three clicks are heard in order
{to the tank.

| &To reduce the level of vibration transmitted to the fuel tank
through the Vehicle frame, the tank is isolated by rubber 1. Fuel tank
prom ont and rear mounting points. 2. Fuel tank-to-vapor valve hose

sani rt i) hn he tank Abs (eb Pini 11 Fel ark Varah aya

Awarnina and the battery tray, On non-California models, another hose

Verity that the fuel tankivapor hoses do not ont member (5). On California models, the bottom hose is routed
exhaust or engine parts. The hoses contain tla to the carbon canister (See EVAPORATIVE EMISSIONS
vapors that can be ignited if damagod, thereby resulting GonTROL-CALIFORNIA MODELS).
in personal injury and/or vehicle damage.

- 2 34
©. 7

10 a «) 8
© 4

&

1 “ 3

6 4. Fuel tank (Typical) 6. Ignition coll bracket
2, Locknut (2) 7. Spacer, tlange (4)
3. Washer (2) 8 Grommet, rubber (4)
4, Bolt 9. Filler cap

5. Bolt 10. Decal

Figure 4-10. Fuel Tank Mounting Hardware



Acaution
See Figure 4-13. Mount the vapor valve (1) in an upright
position with the longer fitting positioned at the top or
excessive fuel vapor pressure may build up within the
fuel tank.

REMOVAL
WARNING

Gasoline can be extremely flammable and highly
explosive. Do not smoke or allow open flame or sparks
when refueling or servicing the fuel system. Inadequate

safety precautions may result in personal injury and/or
property damage.

See Figure 4-9, Turn t pply val

Awarnine
A small amount of gasoline may drain from the fuel hose
When disconnected from the carburetor. Thoroughly wipe
up any spilt fuel immediately and dispose of rags in a

suitable manner. Gasoline can be extremely flammable
and highly explosive, Inadequate safety precautions may
result in personal injury and/or property damage.

> OF F

Romove fuel supply hose from carburetor fitting, Place

hee end of fuel hose into a suitable, clean container. Turn

upply valve to “RES(ERVE)” Drain gasoline trom tank

3, See Figure 4-10. Remove mounting hardware from front
inc reat of fuel tank

4 See Figure 4-11, Disconnect fuel tank-to-vapor valve

pose (2) from fitting at base of fuel tank. Lift uel tank ott

motorcycle

Awarnine

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 flammable
and highly explosive. Inadequate safety precautions may
result in personal injury and/or property damage.

See Figure 4-9. f the fuel
or repair, turn the valve

remove it from the fue! tank

pply valve requil

fiting counter-clockwise 10

CLEANING, INSPECTION AND

REPAIR

Awarning

‘An open flame or spark may cause a fuel tank
explosion if all traces of fuel are not purged from the
tank, Use extreme caution when servicing fuel tanks.

Inadequate safety precautions may result in personal
injury and/or property damage.

To assist in loosening deposits, use only non-ferrous

metal balls (such as lead pellets) with fuel tank
cleaning solutions. The use of ferrous m
cause a spark, which can then ignite fuel vapors

Inside the tank. The resulting flames or explosion
could cause serious personal injury and/or property
damage.

Oil tank
Fuel tank-to-vapor valve hose
Vapor vaive/bracket
Vapor valve-to-trame hose

(non-California models)
5. Frame member

1. Vapor valve
2. Vapor valve bracket

Figure 4-12. Vapor Valve Assembly

4.22

Figure 4-13. Vapor Valve Mounting

——s



jor with commercial cleaning solvent or a NOTE
er solution. Plug fuel tank openings, Shake the

if necessary, non-terrous
De added to the tank to hi

ish the fuel tank after cleaning,

nrefully inspect fue! fine for dam
ar or general detenoration. Replace as nei

1 XLH 8% on horn so that it does
coll bracket or frame,

‘en deposits. Th
tank to alr dry.

Conne
clamp,

fuel supply hi

Sealy.

5. Fill the fuel tank with fuel supply valve turned OFF

INSTALLATION 6. Open the fuel supply valve and carefully inspect to
s Tum the valve OFF alter the inspection

performedIi removed, install fuel supply valve onto fuel tank, S
FUEL SUPPLY VALVE, INSTALLATION

Accaution
Be sure that wiring harness does not get ‘pinched

between fuel tank and frame during tank installation:

2, See Figure 4-11. Install fuel tank-to-vapor vaive hose (2)

onto fitting at base of fuel tank (1). Position fuel tank on

See Figure 4-10. Install front and rear mounting
Tighten fasteners to 8-16 ftbs (11-22 Nm)



EVAPORATIVE EMISSIONS CONTROL
CALIFORNIA MODELS

GENERAL (Figure 4-14) When the fantonight sft ION, the hon winging
of the air cleaner butterfly valve solenoid is energized

Harley-Davidson motoreyéles sold in the stata of California with 12 volls DG current. The solenoid will open the

are equipped with an evaporative (EVAP) emissions control butterfly valve when the pullin winding is energized with
VAP systam prevents fuel hydrocarbon vapors 12 volts DG from the start switch. The hold-in winding

o the atmosphere and is designed to mee keeps the butterfly valve open until the ignition/ight

source B

tlect at the time of manufacture

ns in switen is turned OFF.4 (CARB) regulal

When the engine is running, carburetor venturi negative
pressure (vac draws off the hydrocarbon

vapors trom the carbon canister through the canister-to:

carburetor purge hose. These vapors pass through the

carburetor and are burned as part of normal combustion

The EVAP functions in the following manner
uum) slow

Hydrocarbon vapors in the fuel tank are directed through

red in the charcoal canister. I the
vehicle is tiyped at an abnormal angle, the vapor valve

ine from leaking out of the

the vapor valve and

In the engine, The large diameter canistel-to-air cleane
hose (canister clean air inlet hose) supplies the eaniste
with fresh air from the air cleaner

closes to prevent liquid gas

When tha engina is not running and the ignitionsic

witch is OFF, the cleaners solenold-opere

utterly vaive
i Awarning

Josed to seal the inlet port of the air
ate. This prevents hydrocarbon vapors Verify that the evaporative emissions vent hoses do not

‘emanating from the carburetor throat and from the float contact hot exhaust or engine parts. The hoses contain

bow) overflow (Vent) hase trom escaping Into the flammable vapors that can be ignited if damaged, thereby

atmosphere resulting in personal injury and/or vehicle damage.

uum-operated

Carburetor electric switch

Vacuum

Air cleaner hose
backplate Vapor valve

/
/

Solenoid-operated

buttertly valve

Overflow

(vent) hose

Canister clean

alt Inlet hose

Figure 4-14. California Evaporative Emissions Control System
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TROUBLESHOOTING
Th n designed to operate with a

minimum of maintenance. Check that all hoses are properly
cled, are not pinched or kinked, and are routed

‘oublest procedute is shown in

P system has bee

the Following

Troubleshooting Solenoid-Operated Butterfly Valve

Problem Cause Solution

1. Motorcycle acceleration | 1.1, Buttarily valve is nat 14.4 See Figure 4-15, Check that connector (10

Js sluggish and top ning due to Is connected. If unplugged, connect anc

peed is approximately electrical malfunction check for proper aperation by starting

40.mph (64 km/h) engine. f buttertly valve is stil inoperative

proceed to 1.1.2.

1.1.2. Perform the SOLENOID ELECTRICAL

TESTS Which follow this troubleshooting
chart

1,2. Rider started engine | Instruct rider to use starter or press start
without using starter by button momentarily with ignition switch ON

ousting downhill and before starling In the manner described in

ngaging clutch with 1.2. Explain that the start switch input to the

transmission in goa) tartar also required to energize the

(Bump starting.) pullin winding and open the butterfly valve

Awwarnine
Do not bump start with transmission in 1st gear
or rear wheel may skid, Do not use more than 1/4

throttle or motorcycle may lurch forward, Both

conditions can cause loss of vehicle control
Fesulting in personal injury and/or property |
damage.

Buttortly valve is not 3,1. See Figure 4-15. Check that alljinkage part
opening or closing are proporly assembled and functioning. A

because mechanical broken solenoid spring will require replacing)
linkage connecting the solenoid. See REMOVAL and
butterfly valve to INSTALLATION AND ADJUSTMENT:

solenoid plunger is BUTTERFLY VALVE SOLENOID, ‘

broken oF missing. A
broken solenoid spring

m 18, Figure 4-15)

will prevent butterfly



1. Backplate (carburetor side)
2. Screw (2)

3, Solenoid assembly
4. Clamp

7. Screw

8. Link (plastic)
9. Lever arm

10. Connector
11, Set screw

12,

13,

14

15,
16,

17,

18,
19.

20,
21

Shaft
Butterfly plate
Screw (2)
Housing
Rivet (2)
Fitting, overflow (vent) hose

Nipple, canister
inlet hose

jan alr

Figure 4-15, Air Cleaner Backplate — California Models
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SOLENOID ELECTRICAL TESTS — Solenoid Winding Resistance

AIR CLEANER BUTTERFLY VALVE Specifications

Figure 4-16 Fabricate the solenoid test hamess as | peg, | POSITIVE | NEGATIVE | _ WINDING
shown. The harnass allows the following tests to performed PROBE | PROBE | RESISTANCE

I 7

ae A | Hotain Black | Black 27 Ohms
Winding Resistance Test ——l a

REMOVAL and [NSTALLATION AND. ADJUSTMENT
BUTTERFLY VALVE SOLENOID,

solenoid as show 5, IF Winding resistance measurements. ure withi

(6) wit

TEST HARNESS

1. Pin housing, Part No, 73103-96BK 5.
2. Pin terminal (4), Part No, 73190-96 6
3. Black (BK) 18 gauge wiro, 6 In. (152 mm) long
4. Green (GN), 18 gauge wire, 6 in. (152 mm) long.

White/Black stripe, 18 gauge wire, 6 in. (152 mm) long
Ring terminal, Part No. 9858 or simitar (4)

Figure 4-16, Solenoid Test Hames
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Solenoid
vA=i

1, Solenoid
2. Test Harness

a 5 5

\ wm —O

L @ <0)

RESISTANCE TEST

Figure 4-17. Resistanc

Pull-In Coil Test

Figure

1 test hamess

onnect a 4

The butterlly valve must

4-18 volt battery to the

butterlly valve 8 not with

ted tc
pplicable wiring diagram

opens, but oper

9)and chack fo

A inthe

17),
‘A good ground (1 Ohm or loss) at BK wir 3
place mating connector (item 3, Figure

/e probe of a voltmeter to the GN
onnect the

ind, Press TART

Indicated on thet 12 VOC

e Test Connections

good ground andior 12 VOC

ave ti continuity or Volt
arrect the problem.

nf6 not pre

ge tests to

4. if both @ good ground and 12 VDC are

Stops 2A and 28, check the holdin coll

Hold-In Coil Test

1. See Figure 4-19, Connect a 12-volt batt

‘olonoid test harness as shown,

Using a screwdriver, open the butterlly valve

pushing inward on the fop side of the buttertly
13, Figure 4-18

The buttertly v

energized.

by gently



4. Discor

valve should

nnect the negative battery cable. The butterfly 8, Using a voltmeter, verify that WIBK Wifé al the 3lose. mating connector has 12VDC when the ignitionvlight
switch is ON,

5. | butterfly valve remains open in Step 3 and closes in

Step 4, then the holdsin coil is functioning properly.
9, I12.VDC is not present when the ignitiarvlight switch i

ON, refer to the applicable wiring diag nd look for a
broken wire, corraded matfunctios

6. |W butterfly vaive does not remain open in Step 3, check al a Ratios nohan a
tha a good! ground ents on the BK lead of he place required

10. If the solenoid is functioning properly, but butterfly vaive
It there is not a good ground at the BK lead, refer to the Js not opening and closing as it should, then refer to 1.2
applicable wiring diagram and correct the high: in the table titled TROUBLESHOOTING SOLENOID

ince ground OPERATED BUTTERFLY VALVE

Test harness

Solenoid

=) @—cO q

re i

PULLIN COIL TEST

12V Battery

Figure 4-18, Pull-in Coil Test

_ Test harness

—— —->4+-_e_o—-0
Solenoid — i—@——+95

>————

er of

HOLD-IN COILTEST 12V Battery

Figure 4-19. Hold-in Coil Test
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REMOVAL

Butterfly Valve Solenoid (Figure 4-15)

1. Remove alr cleaner and backplate
REMOVAL

Soe AIR CLEANER,

2, Remove screw (7), Loosen set screw (5)

Canister (Figure 4-20)

1. The canister (8) is mounted to the underside of t

fork. Remove screws (1) and guard (7).

3 {|

{| A2
é \ 10

5
4

7 5 -
"1 a5

{ 4

9 2

iN
8

1. Self-tapping screw (2)
2. Bolt, 14-20x5/8in.(2) & Canister
3. Bolt, 1/4 - 20 x 7/8 in. (2) nis
4. Washer (8) 10, Mounting bracket
5. Locknut (2) 11, Mounting plate
8. Wetlnut (2) 12. Cable strap
7. Canister guard 13, Foam pad

Fuel tank-to-vapor valve hose
Vapor valve
Vapor valve-to-canister hose
Canister-to-carburetor purge hose

Figure 4-20. Carbon Canister Mounting

2. Mark the three hoses connected to the canister (8).
Disconnect hoses from canister.

8. Depress. locking tab at left end of canister bracket (9).
Slide canister (8) towards the left side of the vehicle until

it disengages from bracket

4, Remove bolts (3) to detach mounting plate assembly

(11) from mounting bracket (10). Remove well nuts (6)
from mounting plate (11).

Remove locknuts (5), washers (4) and bolts (2) to detach
canister bracket (9) from mounting plate (11)

4-30

Figure 4-21. Vapor Valve and Hose Routing
California

Vapor Valve (Figure 4-21)

1, The vapor vaive (2) is located beneath the seat between

the oil tank and the battery tray, Remove battery to gain

mccess 10 valve, See ELECTRICAL, BATTERY,

GENERAL

2: The vapor valve assembly is attached to inboard side of

oll tank. Remove carbon canister-to-carburetor purge
hose from groove of vapor valve
blade of screwdriver into slot of bracket. Tur

gently to unsnap clip. Remove por valve body from
bracket,

3, Mark the two hoses connected 10 upper and lower
fitings of vapor valve, Remove hoses from fittings

CLEANING, INSPECTION, REPAIR,

AND LUBRICATION

Butterfly Valve / Solenoid (Figure 4-15)

4. At 2,500 miles (4,000 km), and at every 2,500 mile

(4,000 km) thereatter, inspect butterfly valve and

solenoid for proper operation,

At 5,000 miles (8,000 km), and at every 5,000 miles
(8,000 km) thereafter, clean butterfly valve linkage and
plungi carburetor cleaner’ After cleaning,
lubricate lin nd plunger using a thin-film spray
lubricant (such as TRI-FLOW" ar equivalent)



INSTALLATION AND ADJUSTMENT

Butterfly Valve Solenoid (Figure 4-15)

Inboard side ol

LOCTITE

> threads of screw (7) and

plunger (6) to tic link (8) using sc

‘crew (7) Wo 5-7 in-bs (0.6-0.8 Nm) ti

jottom of plunger (6) until b

N hottom of plunger, and

1 bulferlly valve, pre

3) until bottom of

Electrical Connections

bin housing (1), pin terminals (2) and conduit (3)

Install pin terminals (Part No, 72039: olanold

‘ id nduit-and pin housing removed from
lente,

Acaution

Make cartain solenoid wires are installed in pin housing
as shown in Figure 4-22,

Canister (Figure 4-20)

Insert well nuts (6) into holes in-mox
nstall mounting plate a

securing bolts (3) througt
nuts, Tighten ti

inting plate (11)

emibly onto bracket (10) by

mounting plate and into well
lo 5-8 In-tbs (0,6-0.8 Nm) torque

3, Starting at the left

anister (8) to the

anister bracket. Clip at left

ngage top elt side of c

somewhat if canister Is not h

canister bracket (Q),_ slid

and into |
nnd of canister bracket r

Wy bend clip ou

Intbs (1.7-2.4 Nm) torque

Vapot Valve (Figure 4-21)

warning

Verify that the fuel tank vapor valve hoses do not contact
hot exhaust or engine parts. The hoses contain

flammable vapors that can be ignited If damaged, thereby

resulting in personal injury and/or vehicle damago.

———

2 To main
harness —>

{. Pin housing, Part No. 73103-96BK

Pin terminal (4), Part No. 73190-96

3, Adapter harness, P/N 32440-94

Figure 4-22, Solenoid Connections
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AcauTion

See Figure 4-13. Mount the vapor valve in an upright
position with the longer fitting positioned at the top or
excessive fuel vapor pressure may build up within the
fuel tank, Mounting the vapor valve upside down will
result in fuel flow problems.

1, Hold vapor valve in an upright position with the long
necked end at the top. Insert neck of vapor valve into
hose from fuel tank, Install lower hose to carbon canister

Position body of vapor valve in bracket attached to T-stud

on 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 vapor valve is connected to a fitting in
the hallow frame member. See Figure 4-12.

3. Install battery, See ELECTRICAL, BATTERY, GENERAL

HOSE ROUTING

See Figure 4-14, California Evaporative Emissions Control
‘System schematic, and then see Canister Hose Routings

Carburetor (Figure 4-23)

Route the evaporative emissions control hoses at the
carburetor as shown, To gain access to the V.O.E.S, and
hoses, remove the fuel tank and/or air cleaner / backplate
assombly if nocossary.

Vacuum-operated electric switch (V.0.£.S.)
Overflow (vent) hose
(to 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

i See Figure 4-24. Connect one end of the canister-to-air
cleaner hose (canister clean air inlet hose) to the fitting
(on the right side of the carbon canister. Route the hose
forward along the right frame bottom tube and then
upward through the rear section of the gearcase cover
Continue running the hose upward along the starter
motor (right front side) and rear exhaust push rod cover
betore routing it forward to the air cleaner backplate
fitting. Secure the hose at three points using cable straps,

1. Canister-to-air cleaner hose
2. Cable straps (3)

2,

Figure 4-24. Canistor-to-Air Cleaner Hose

See Figure 4-21. Connect the vapor valve-to-canister
hose (3) and the canister-to-carburetor purge hose to
fittings on the left side of the carbon canister, Route both
hoses forward through the clip on the left frame bottom
tube. Alter running the hoses forward and then upward
along the inboard side of the primary chaincase. route
the hoses between the ail tank and battery tray, Connect
the vapor valve-to-canister hose (3) to the bottom of the
vapor valve (2), Connect the fuel tank-to-vapor valve
hose (1) at the top,



3. 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 ofthe frame backbone

Connect the canister-to-carburetor purge hose (3) to the
uum fiting on the carburetor. Connect the fuel tank

to-vapor valve hose (1) tothe fitting under the fuel tank

Secure the hoses to the vehicle frame using two cable
straps (2).

Fuel tank-to-vapor hose
Cable strap (2)
Canister-to-carburetor purge hose

Figure 4-25. Emissions Control Hose Routing
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SPECIFICATIONS

STARTER TORQUE VALUES

Free (no load) speed 3000 rpm (min.) @11.5V
Thrw-bolts,

Free (no load) current 90 amp (max) @11.5V

Stall torque 8.1 felbs (11.0. Nm) (min) @ 2.4 44-7.3Nm

SERVICE WEAR LIMITS Gable terminal puts 65-80in-ibs

7.3-9.0 Nm
Brush length minimum 0.498 in

TLOmm Starter to crankcase mounting bolts 3-20 fabs
Commutator diameter minimum 41.141 in

28.98 mm 18:27 Nm

Hose clamp mounting nut 50-60 in-Ibs

5.6-6.8 Nm

ELECTRIC STARTER SYSTEM

GENERAL Operation (Figure 5-1)
The starter is made up of an armature, field winding

‘embly, idler gear and drive The starter rolay is activated when the starter switch
housing, pushed. This allows battery current to flow into the pull

winding and also into the hold-n winding to ground, Th
To starter motor torque is increased through gear reduction. magnetic forces of the pullin and hold-in windings. in the

The gear reduction consists of the drive pinion on the — solenoid push the plunger causing it to shift to the lett. This
armature, an idler gear and a clutch gear in the drive housing. action engages the pinion gear with the clutch ring gear, At

The idler gear is supported by rollers. The clutch gear is part the same time, the main solenoid contacts are closed, sc
of the overrunning clutch/alrive assembly hattery current. directly through the field windings to the

armature and to ground. Simultaneously, the pullin winding

The current continues flowing through the holdin

winding keeping the main Solenoid contacts closed. At thi
point, the starter begins to crank the engine. After the engine

id, the pinion gear turns treely on the pinion shaft

through the action of the overrunning clutch, The overrunning

The overrunning clutch is the part which engages and drives

the cluteh ring It also prevents the starter from

overrunning. The field windings are connected in series with

the armature through brushes and commutator segments,

Wiring Diagrams clutch prevents the clutch ring gear (which is now rotating
ander power from the engine) from turning the armature too

circuit, see the wiring diagrams at the end of Section 7

RECTED When the starter switch is released, the current of the holdin
winding is fod through tha main solenoid contacts and the

Starter Relay Jirection of the current in the pull-in winding is reversed, The
solenoid plunger is returned to its original position by the

part that must be return spring, which causes the pinion gear to disengage
replaced as a unit ii tails. from the clutch ring gear
The starter relay is a non-repaital
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STARTER AT MOMENT STARTER SWITCH IS CLOSED Armature
ya

Field winding
_ Brush

Idler gear \

\

Paes, fiend

Start Battory |

\

=

hace Fs eteting Vinciring gear Overrunning a “
clutch nerd

Figure 5-1. Starter Operation
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TROUBLESHOOTING
| sourceor |

PROBLEM =|PROBLEM PROBABLE CAUSE

Starterdoes | 1.1 Battery,
not run, or

runs at very
1.1.2. Wom or defective battery

low speed:

1.1.3 Poor contact condition of
| battery terminal(s),

12 Wiring | 1.2.1 Open or poor connection in
iarter circuit wiring,

| 13° Starting 131 Poor contact condition oi

switch ot poor connection

starter relay

14 Solenoid 1.4.1 Poor contact condition

caused by burnt contact

1.4.2 Pullin winding open or short

circuited,

1.4.3 Hold-in winding open,

1.5 Starting motor, | 1.5.1 Poor contact condition |

prushes,

1.5.2 Commutator burnt

1.5.9 Commutator high mica,

1.54 Field winding grounded,

1.5.5 Armature winding grounded

or short-circuited,

1.5.6 Reduction gears damaged,

1.5.7 Insufficient brush spring

tension

1.5.8 Disconnected lead wire
between solenoid and field

winding:

1.5.9 Ball bearing sticks.

NOTE

A solenoid reg 1m your Harley-Davidson dealer. Follow the ro}

truction Sheet included w kit.

158

SOLUTION

Sharge bate

Replace.

Rebuild solenoid assembly
See NOTE below.

Replace solenoid asserm

Check brush spring tension

Correct by undereutting

Replace

Replace

Repair or replace lead wire



TROUBLESHOOTING (CONT)

2, Pinion doe

| SOURCE OF
PROBLEM ener

not [2.1 Batiery,
engage with

ring gear while

starter is

running or

engin

be cranke

Wiring,

[23 Overrunning
clutch

Ring gear

3 Starter doa! 31

not

running

Solenoid

3.2 Starting
switch or

starter relay,

23.4

PROBABLE CAUSE

Voltage drop due to
discharged battery.

Worn or defective battery,

Poor contact condition of
battery terminal(s)

Poor connection between
battary, relay, and solenoid

rina

‘Overrunning eluteh

‘malfunction (rollers or
comp ring)

Pinion teeth worn out

Pinion does not runt in
overrunning direction.

Poor sliding condition of

pline teeth

Reduction gears damag

Excessively worn tooth.

Roturn 6 fing worn,

Coil layer shorted

Contact plate melted and

stuck.

Unopened contacts

Poor returning,

SOLUTION

214 Charge battery

2.4.2 Replace battery.

24,8 Clean and retighten,

2.2.1 Repair or replace wire

Replace overrunning clutch

Replace overtunning clutch,

Replace overrunning clutch,

2.3.4 Remove foreign material
dirt, or replace overrunning

Jutch,

and idler gear

24.1 Replace ring gear.

51,1 Replace solenaid,

3.1.2 Replace solenoid,

3.1.3 Replace solenoid,

33.1 Replace staring switch or

tarter ralay,

3.1 Roplace starting switch or



STARTING SYSTEM DIAGNOSIS

— BATTERY TESTS —
VISUAL @ VOLTAGE ©

= I
Check Connections at Battery

and Starter Components.

= -
INOPERATIVE +——|

. LoaD

Nothing Clicks:

Relay

‘Tes for Voltage at
Solenoid Terminal.

12 Present Whe
Button Is Press

| Pertormy

—_,
[ves NO‘ [re] :

a 
Test for Voltage

cs rr? = 1 4

' [ i 5 wt 5 [

ji S
jroo

‘Motor’ Terminal

i
1

[no
I I

‘Battery Terminal

56

Repair Wiring 10

Starter Sutton,



STARTING SYSTEM DIAGNOSIS-continued

|
RUN-ON STARTER SPINS, BUT

1 DOES NOT ENGAGE

STARTER STALLS OR
SPINS TOO SLOWLY

Note

i
ve starter motor and

bed in Free Running

Primary Drive

e Free Running Current



STARTING ACTIVATION CIRCUITS

oa FIG. A FIG. B

javonmml | jon mpl

IDEAL CLOSED CIRCUIT

FIG. C ‘ib FIG. D
L

a fe

OPEN CIRCUIT GROUND CIRCUIT

Typical Circuitry. Refer to wiring diagrams for specific vehicles.
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DIAGNOSTICS/TROUBLESHOOTING

GENERAL

Fall STARTING SYSTEM DIAGNOSIS chart to

mm problems, The VOLTAGE DROPS
procedure will help you to locate poor connections: or

components with excessive voltage drops. The

TROUBLESHOOTING charts contain detalled procedures to

solve and correct problems:

VOLTAGE DROPS:

OBJECTIVE: To check the Integriy of all wiring, switehes,
circuit breakers and connectors between the source and
destination,

The voltage drop test measures the difference in potential or

the actual vollage dropped between the source and
destination

|, See Figure A on the opposite page. Attach your red
meter lead to the most positive part of the circult, which

inthis case would be the positive post of the battery,

Figure B. Attach the black meter lead ta the final

‘destination or component in t

3, Activate the starter and observe the meter reading. The

meter wil fead the voltage dropped or the difference in

potential between the source and destinatior

4, An ideal circuit's voltage drop would be 0 volts or no

foltage dropped, meaning no dite

5. See Figure C. An open citcult should read 12 volt

aisplaying all the voltage dropped, and the entire
difference in potential displayed on the meter

Typically, @ good cirault will drop less than 1 volt

1S Until the sou

The benelit of doing it this way is speed

‘A, Your readings aren'( as sensitive to
voltage,

the presence of voltage

This tests the system as iL is actually beir

nections,

D. Th approach can be used on lightin

the voltage drop is greater, back track thro

ce af the potential difterenc

more accurate and will display hard to fi

Your readings show the actual voltage dropped, not

ised. It

4 poor

ignition circuits, etc. Start from most positive and go
to most negative (the destination or component)

See Figure D. The negative or ground circu

Remember, there is nothing more negative

negative post

ground you wish to check
he battery. Place tha positive

iit can be
checked as well, Place the negative lead on the mc

negative part of the circuit (ar the negative battery post)

t

® the circuit, This will allow you to read the

potential difference of voltage dropped on the negative

tying poor(oF ground cicull. This is very effective tor ide

{grounds due to powdered paint, Even the slightex

connection may cause an ohmmeter to give a good

reading. However, when sufficient current \s. passed

through, the fesistance caused by the powdered paint

cause a voltage drop, or potential difference in the

(ground circuit



“ON-MOTORCYCLE” TESTS

Starter Relay

See Figute
cated on the

3, To install a

BRACI
test the relay

See SEAT, REMOVAL

cate th

ignition brad

y connector

ACE STARTER RELA\

proceed to ste

Dbtain a 12 volt battery

STARTER SYSTEM TESTING

Check starter curr

disconnecting the

© Engine temperature
temper

ction 2

starter relay, The relay

ket behind the left side cover

Verily that transmission is in neutral

With the
a continuity

aking a reading

igh current reading

Is first turned over

must be replaced,

4. Wf starter cur
\9 Properly, proceed to the problem

EST the starter for further tests, See REMOV.

Starter Current Draw Test (Figure 5-4)

180 amperes, then th

Left Side’

Cover

a 12V battery

— Ohmmeter

= na
Figure 5-3, Starter Relay Test

Figure 5-2. Starter Relay Location

510

Induction

ammeter

Figure 6-4. Starter Draw Test



STARTER

REMOVAL

Awarnin
To avoid accidental start-up of vehicle and possible per-
sonal injury, disconnect the battery cables before pro-
ceeding. Always disconnect the negative cable first. If
the positive cable should contact ground with the nega-
tive cable installed, the resulting sparks may cause a bat-
tery explosion producing personal injury.

i Remove

REMOVAL

primary PRIMARY
IMARY COVER in Section 6.

CHAIN,

2, Remove the wa slarter mounting bolts and washer

Mounting

Figure 5-5, Starter Mounting

NOTE

y be required to gain access

3. Remove rear exhaust pipe:

4. Remove positive battery lead and solenoid wire tram

starter

5, Remave starler and gasket trom right side of motorcycle.

TESTING ASSEMBLED STARTER

Starter Solenoid

NOTE

Do not disa:
wire from "Mo

solenoid. Before to:

‘Motor" terminal

Figure 5-6, Pullin Test

Acaution

Each test should be performed for only 3 to 5 seconds to
prevent damage to solenoid,

Nor

The Hold:

p
fests are

without interruption,

ned together (r

nductad one att

SOLENOID PULL-N TEST (FIGURE 5-6)

Using @ 12 voll battery, connect thre

follows

1) Solenoid housing to battery negative,

2) solenoid “Motor” terminal to battery negative.

3) solenoid “Relay” terminal to battery positive,

ter pinion should pull in strongly if solenoid jf

ly. IE pinion solenoid
a

king)

should’ befoes not pull in,



SOLENOID HOLD-IN TEST (FIGURE 5-7) DISASSEMBLY, INSPECTION, AND.

With test leads stil connected in the manner specified in the REPAIR
previous SOLENOID PULL-IN TEST, disconnect solenoid

‘Motor” terminal/battery negative test lead at battery 4
negative end only; reconnect loose end of this test lead
to battery positive, instead. If pinion remains in pullin 2

position, solenoid is working properly. If pinion does not
remain in pullin position, solenoid should be replaced

See Figure 5-11, Remove field wire (22)

See Figure 5-9. Remove thru-bolts.

Relay”
Terminal

Terminal |

Figure 5-7, Hold-In Test

SOLENOID RETURN TEST (FIGURE 5-8)

With test leads still connected in the manner specified at the
end of the previous SOLENOID HOLD-IN TEST, disconnect

solenoid “Relay” terminal/battery positive test lead at
either end. If pinion returns to its original position, the

enoid is working properly. If pinion does not return to its

original position, solenoid should be replaced,

3

Figure 5-9. Removing the Thru-Bolts

See Figure 5-10. Remove two cover screws. O-rings
and cover

“Relay
Terminal

/ = 5
2 =

Battery

“Motor”
Terminal

Figure 5-8. Return Test

512

Figure 5-10. Removing End Cover



21

1. Thru-bolt (2)
End cover screw (2) 8.

3. End cover 9
4. Brush holder

5. Brush spring (4) 10
6. Armature 11

i ) 16

10

19

Field frame

Armature bearings.

Drive housing mounting bolt
and lockwasher (2)
Drive housing

Solenoid housing

12, Drive assembly/overrunning

13,

14,

15

16.

17.
18,

19.

20.
21.

22,

23,

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

515



4. See Figure 5-12, Use a wire hook to pull upwar
brush springs, and lift brushes
brush holder.

don 6 See Figure 5-11, Remove armature (6) and field frame
out of holder. Remove 7),

lace armature in lathe or truing stand and check runout
of commutator, Commutators with more than 0,016 in.
(0.41 mm) of runout should be replaced, or machined on

a lathe. Commutators should be replaced when diameter
is less than 1,141 in. (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 only the recommended crocus cloth.

8, Check depth of mica on commutator, if undercut is less
than 0.008 in, (0.20 mm) , use an undercutting machine
to undercut the mica to 1/32 in. (0.79 mm) deep. The

slots should then be cleaned to remove any ditt or
Figure 5-12. Removing Brush Holder copper dust. See Figue 5-13, If an undercutting

machine is not available, undercutting can be done
5, Check brush length, Replace all four brushes if length of satisfactorily using a thin haoksaw blade, Attar

any one brush is less than 0,433 in, (11.0 mm). Replace Undercutting, lightly sand the commutator with erocus

brushes in sets of four only, cloth to remove any burrs

ee ot a)
elite

AW 7 Wyynitit

Commutator “——~ Commutator

Mica Segments /~ Mica

Wrong way Right way,

Mica must not be left Mica must be cut away
with a thin edge next to betwoen segments

segments

Figure 5-13. Undercutting Mica Separators

B14



See Figure 5-14. Check for SHORTED ARMATURE with
a growler. Place armature on growler. Hold a thin steel

strip (hacksaw blade) against armature core and slowly
turn armature. A shorted armature will cause the steel
strip to vibrate and be attracted to the core, Replace
armatures if shorted

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 tho armature is

grounded. Replace a grounded armature,

11. See Figure 5-16, Check for OPEN ARMATURE with @
continuity tester, Check for continuity

all commutator segments, There should bo

‘ohmmeter or

between

continuity (0 ohms) at all test points, No continuity at any.

test point indicates arm
replaced,

ute is open and must be

Figure 5-15, Grounded Armature Test

Continuity (0 ohms)

Figure 5-16. Open Armature Tost



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.

Continuity (0 ohms)

Figure 5-18. Open Field Test

‘No continuity(co ohms)

Figure 5-17, Grounded Field Test

3, See Figure §-18, Check for OPEN FIELD WINDING
an ohmmeter or continuity tester. Touch one probe to
field wire, Touch the other probe to each of the brushes.

attached to the field coils. There should be continuity, If
there is no continuity at either brush, then the field
winding(s) are open and the field frame must be
replaced,

No continuity(co ohms)

14, See Figure 5-19. Test BRUSH HOLDER INSULATION
with an ohmmeter or continuity tester. Touch one probe
to holder plata, Touch the other probe to each of the
positive (insulated) brush holders. There should be no

Continuity (infinite ohms), If there is continuity at either
brush holder, replace the brush holder assembly.

Figure 5-19. Brush Holder Insulation Test

15, See Figure 5-11, Check armature bi
replace sary,

(8) and



Figure 5-20. Remove two drive housing mounting screws
(with washers and lockwashers). Remove drive housing

from solenoid housing

—w

Wy

Figure 5-20. Removing Starter Drive Housing

See Figure 5-21, Remove drive, idler gear
bearing, and O-ring from drive housing (O-ring
In drive housing groove)

Idler gear

located

Figure 5-21, Starter Drive Assembly

ASSEMBLY

1. See Figure 5-21. Clean, inspect, and lubricate drive

assembly components. Lubricate parts with high
temperature grease, such as LUBRIPLATE 110.

See Figure 5-11. When installing drive assembly
components, open end of idler bearing cage (15) faces
toward solenoid,

3, When installing drive housing (10) to solenoid housing
(11), use new O-rings (16). Be sure to. install return

ing (17) and ball (18).

4, Lubricate armature bearings (8) and felt washer (20)
(883. only) with high temperature grease, such as
LUBRIPLATE 110, Install armature (6) and frame (7) to

solenoid housing (11),

5, Install brushes and brush holder (4),

6. Install end cover (3) with screws (2) and O-rings (1200

only),

7. Install bolts (1).

8, Install solenoid wire to terminal

INSTALLATION

1, Install starter and starter gasket from right side of
motoreycle,

pattery cable and solenoid wire to

Figure 5-5. Install the two starter mounting bo

Fs. Tighten mounting bolts to 13-20
7 Nm) torque,(18:

4. Install primary cover PRIMARY

INSTALLATION, PRIMARY COVER in Section 6.
CHAIN,

Fill primary chaincase / transmission with proper
lubricant; refer to PRIMARY CHAIN, INSTALLATION,

PRIMARY COVER in Section 6 for details

6, Install roar exhaust pipe.

7, Connect battery cables, positive cable first

S17



STARTER SOLENOID

ASSEMBLY (Figure 5-22)

solenoid housing (6).

ssket (4) onto cover (3)

Hip (2).

3, Remove plunger (5) fram solenoid housing (6)

Screw and washer (3)

Plunger

Solenoid housing

arter Solenoid
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SPECIFICATIONS

WEAR LIM

idetine for measuring

e NEW COMF

| ITem I NEW | SERVICE WEAR |
COMPONENTS | __LIMITS

Primary Drive (Engine-to-Transmission)
Engin

Ratio

‘at — number of teeth

Final Drive (Transmission-to-Rear Wheel) |
Transmission sprocket ~ number of teeth

83 o¢ engine 27

1200 ee engine 29

| Rear wheel sprocket ~ number of teeth 61

Secondary drive bell ~ number of teeth (orange color code) 128

Ratic

£889 co engine 2.26:1

1200 ec engine 10:1

Transmission
Primary drive / ransmission lubricant capacit 22 US. 0%

Ovorall goar ratic omostic & HO! Seen Aa ob
9.71 9.04

First goar (low)

518 48
Third gear

426 3.97
Fourth g

61 3.36

ar ratios indice

all gear ratios indic

number of mainshaft

number of engine re)
utput



SPECIFICATIONS (CONTINUED)

NEW ] SERVICE WEAR
ayEM COMPONENTS | LIMITS

| |

Clutch
Type | Wet ~ muttipie aise

Clutch plate thickness | -

Friction plato (fibor |) {BORER 0,0 ty
| rim 40.079 mm

sifon) plat 0.0628 in. + 0.0020 in
| 1.898 mm +. 0,051 mm

| P

16,787 mm
Maximum allowable warpage

Friction plate (fiber) 0.0059 in

0.150 mm

Stee! plate 0.0059 in.

0.150 mm

Torque Values

| 10,2-12.4 Nn

ranamission sprocket nut (eft d threads) Soe page 6-35

Tansmission access door bolts 19-17 fb
18-23 Nm

ain plug 14-21 feb:
9-28 Nm

rimary cover fastene | 80-110 Indbs.

Primary drive / transmission lubricant level screw 10-110 Inlbs

1

Chain tensioner stud nut
|

Torx fasteners (stator) 30:40 In-Ibs

3,4-4.5 Nm

| Engine sprocket m 190-210 feb

258-285 Nm

Sprocket cover screw: 90-110 in-tbs

10.2124 Nm

Shift lever pinch bolt 90-1101

10.244

Clutch release mechanism screws

Inspection cover screw
|

Clutch hub nut (left-hand threads) 70-80 ft-lbs
95-108 Nm

Countershatt retaining screw 13-17 felbs
18:23 Nm
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PRIMARY CHAIN

GENERAL

See Figure 6-1. Check the primary chain for correct tension
by measuring its vertical tree play through the primary chain
inspection cover (4) opening located near the top of the

primary cover (3

Locknut
Chain adjuster screw
Primary cover
Primary chain inspection cover
Clutch inspection cover
Drain plug

Figure 6-1. Primary Gover

See Figure 6-2. A properly adjusted primary chain shoula
have the specitied vertical free play in its upper strand. Be
sure the measurement is taken midway between engine and
clutch sprockets with sprockets rotated to the tightest chain
position

NOTE

© Always measure vertical free play with the sprockets
to several different positions. The tightest

measurement observed must be within the specifications

shown in Figure 6-2

Check free play at tightest point on
chain ~ midway between sprockets

Engine ‘Measurement “A’
Cold 8/8-1/2 in, (9-5-12.7 mm)
Hot 1/4-8)8 in, (6.3-8.5 mm)

Figure 6-2, Primary Chain Vertical Freo Play

© The initial primary chain vertical tree play specification
used at the Harley-Davidson assembly plant is 1/4 -1/2
in. (63-127 mm) with a cold engine. The 1/4 in

(6.3mm) minimum is only allowed at the absolute
tightest point In the drive, as measured with specialized
lactory equipment. if a chain has less than 1/4 in

vertical tree play (with a cold engine), adjust tree play 10
the “Yield” specification of 3/8-1/2 in, (9.5-12.7 mm). The
looser specification will avoid overlightening, which might

otherwise occur during adjustment using "non-factory’
‘equipment and methods

An opening between the primary drive
compartments allows the same lubricant

and. transmission
upply to lubricate

partments, For complete lubrication

TRANSMISSION,

ing parts in both

service on the primary
LUBRICATION in this section,

chain, see

Since the primary ain runs in Jubricant, litle service will be
required. other than checking lubricant level and chain

tension. 1f, through hard usage, th
become worn, it must be replaced,
chain following the procedure under
CLUTCH, REMOVAL.

primary chain does

Remove and install th
PRIMARY DRIVE
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ADJUSTMENT

Awarnine
To avoid accidental start-up of vehicle and possible per-

sonal injury, disconnect the battery cables before pro-
ceeding, Always disconnect the negative cable first. If
the positive cable should contact ground with the nega-
tive cable installed, the resulting sparks may cause a bat-

tery explosion producing personal injury.

See Figure 6-1 The primary chain can be adjusted without

removing the primary cover (3). Proceed as follows

1, Remove the wo hex Socket screws which secure

primary chain insp over (4)

2, Rolate sprockets to find tightest point on primary chain,

3. Loosen locknut (1). Turn chain adjuster screw (2)

wise (Inward) to reduce free play or counter

ard) to inere Vertical free

9 the limits specified in Figure 6-2,

jockwise (out 0 free pl

play must fall wit

NOTE

jee play cannot

ary ch

set within the

and/or

(vertical 41m

Fig

beyond adjustment limits, Feplace paris as necessary

(9 6-2, ther

4 Figure 6-1, When tension is set correctly, tighter
Jocknut (1) to 20-25 this (27-24 Nm) torque

5, Install primary chain inspection cover (4). Tighten hex
‘ocket sorews to 40-60 inelbs (4,5-6.8 Nm) torque

REMOVAL

Primary Cover

Awarnina
To avoid accidental start-up of vehicle and possible per-

sonal injury, disconnect the battery cables before pro-
ceeding. Always disconnect the negative cable first. If
the positive cable should contact ground with the nega-
tive cable installed, the resulting sparks may cause a bat-
tery explosion producing personal injury.

1. See Figure 6-4. Place a drain pan under the engine

Jemove drain plug (6) and drain lubricant from primary

2 Remove gear shifter lever and left footrast sembly,

locknut (1) ‘Turn chain adjuster screw (2)

wise lo relax primary chain ten:

Sea Figure 63) Remove clutch inspection 0

remove quad ring (2) from groove in primary coves

pring (3) with attached tex lock;
djust

late (4) from tlats

9 8

1, Clutch inspection 5, Nut

cover 6. Primary cover

2. Quad ring 7. TORK screw (8)
3. Spring 8. Ramp assembly
4. Lockplate 9. Coupling

Figure 6-3, Clutch inspection Cover

6, Turn Adjusting screw clockwise to release rmmp and

coupling mechanism. As the adjusting screw is hurned
ramp assembly (8) moves forward. Unscrew nut (8) trom
ond of adjusting sorew

7. Remove hook of ramp from button {a the rear of cabla

and. coupling (9). Remove cable end trom slot in
coupling. Remove coupling and ramp assambiy

8. Remove screws which secure primary cover. Remove

cover and gasket

Remove and discard ite



1. Primary cover 4. Locknut (interior)

2 Locknut (exterior) 5, Plate
3. 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.

Remave locknut (2) trom Tun

adjuster screw out of threaded bo:
(3)

in primary cover

Threaded

\ i eet

2. bs Nylon
surface

1. Primary cover

2, Locknut 5. Plato

3. Adjuster screw 6 Shoe
4. Looknut 7. Spacer

3, Slide shoe (6) off plate (5) (shoe must be

foward closed or blind side of shoe)

id off pl
Figure 6-5. Primary Ch in Adjuster

INSTALLATION

Primary Chain Adjuster (Figure 6-5)

Wf shoo (6) is badly worn, replace it or adjuster assembly.

Install plate (5) over top of adjuster

pacer (7) over top. of

Secure plate and spacer to adjuster

on locknut (4). Tighten locknut to 10-1

torque.

‘crew (3)

crew next to plate

rew by threading

Telbs (14-16 Nin)

adjuster

Place plate into slots at op

over plate until fockn

against closed (blind) side

and of shoe (6). Stide shoe

at top end of a

Position adjuster inside primary

side of
‘over (1) with closed

Thread adjuster

tapped boss at bottom of primary cover. At outs
install Jocknut (2) onto adjuster screw with nylon

sealing surface to ard cover

Install primary cover, Soa

INSTALLATION, PRIMARY COVER,
PRIMARY CHAIN
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Primary Cover

Remove foreign material
Install plug and tighten to 14-21 ft

from magnetic drain plug

19-28 Nm) torque.

2. Install a ne gasket on primary cover,

3, See Figure 6-6. Install primary cover and gasket onto left

crankcase half using mounting serews, Tighten screws to

110 inelbs (9.0-12.4 Nm) torque,

4. Install new shitter shatt oll seal

able end with the rounded side
button outboard. With

5, Fit coupling over

inboard, the ramp connec
retaining ring sida of ramp assembly facing inward, place

100k of ramp around coupling button and rotate

smbly counter-clockwise until fang on inner ramp

in slot of primary cover

6, See Figure 6-3, Thread nut on adjusting screw until slot

of screw is accessible with a screwdriver, Fit nut hex into

s of outer ramp and turn adjusting screw counter:

Adjust clutch. See CLUTCH RELEASE MECHAN!
ADJUSTMENT in this section, steps 1-2 and 5-9.

8. Adjust prim

ADJUSTMENT.
hain tension. See PRIMARY CHAIN,

». Add transmission fluid. See TRANS

CATION in this section, steps 6-8.

MISSION, LUBRI

10, Install the gear shift lover. Tighten pinch bolt to 80

110 in-lbs (9.0-12.4 Nm) torque

1. Install left footrest. Tighten footrest mounting bolts to

28 ft-lbs (22-38 Nm) torque

Awarnina
Always connect positive battery cable first. It the positive

cable should contact ground with the negative cable

talled, the resulting sparks may cause a battery explo-

sion producing personal injury.

12, Connect battery cables, positive cable first

66

Primary Cover

1. /4-20 x 1-3/4 In, bolt with washers (7)

2. 114-20 x 2-1/4 in. bolt with washers (4)

Left Footrest Support

3, 5/16-18 x 3-1/2 in. bolt (2)

Figure 6-6, Install Primary Cover Bolts



SECONDARY DRIVE BELT

GENERAL (Figure 6-7)
be chee

Cheek thi
famaged fla

for unusual

rocket for

Check belt detlectio with no rider or cargo on motor

th transenission in neutral, with belt and
i ten engine). and with motorcycle

ing. on sid sition “A,” midwayland, At between
jprocket and rear wheel sprocket, apply 10 Ibs.

Pn ce on lower span of rear belt using BELT
TENSION GAUGE (Part HD-35381), Me: belt

scion "B" several time time (oy

Figure 6-7, Secondary Drive Belt Deflection

ADJUSTMENT

ENERAL above, See Figure 6-7. It belt deflection "B
not 9/16-11/16 in, (14,3-17,5 mm) (measured a

‘A"), adjust per the following procedure

Jee Figure 6-11. Remove cotter pin (1) and loc

axle nut (2

rear fork)
tension

(ae

tor nuts (3)

belt

h adjuster nut
der to maintain. al

alignment. Wheel must be centered
Sae TIRES, WHEEL ALIGNMENT

4. Aer belt deflection is

(2) to 60-65 telbs (
adjust od, tighten axle nut

Install cotter pin (1)

CLEANING
1. Keep dirt, vl, and debris off the belt and

a rag which Is. slighlly

1. Cotter pin 3

2. Axle nut 4
Axle adjust

Axle adjuster (2)

Figure 6-8. Secondary Drive Bolt Adjustment

REMOVAL AND INSTALLATION
ne floor using @ center stand

REMOVAL in Sectio
stem XHAUST SYSTEM

F brake Tine to sp

ket head screws (1) and lockwashers (2)

h secure rear brake master cylinder to sprocket

At rear brake linka

(6) at flats unt roa

67



Socket screw (2)

Lockwasher (2)
Screw

4, Clip

5. Sprocket cover

6,

n

8.
9,

Push rod

Locknut

Socket screw (3)
Washer (3)

Figure 6-9. Sprocket Cover

68

16 Figure 6-8. Remove cotter pin (1) and loosen rear

axle nut (2 se belt tension by turning the axle
luster side of reareach ork an equal

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
Remove belt

9. See Figure 69, Install belt, Reinstall remov

components in rev order of removal procedures.

© Tighten sprocket cover screws (8) 10 90-110 in-tbs

(10,2-12.4 Nm) torque

@ Tighten master cylinder screws (1) to 155-190 Ine
Ibs (17.5:21.5 Nm) torque

© Install exhaust system. See ST SYSTEM

INSTALLATION in Section 2,

© Adjust brake ped EAR BRAKE MASTER
CYLINDER, ADJUSTMENT, BRAKE PEDAL

© Adjust belt tension; see SECONDARY DRIVE BELT

ADJUSTMENT



GENERAL (Figure 6-13)

CLUTCH

When the
phragm spang

pressure p

Act

(10)
engaged (clutch

applies stron;
the press ® pla

), the di
inward force against the

The purpose of the clulch is 10 smoothly disengage and ret me t8) teeter.

sncirlligede: iain Yor starting, StpPING, —_hetween the plates and causing the plates to tum as a single
and shitting 9 Unit. The result is that the rotational force of the clutch shell

(25) is (ully transmitted through 1cked” clutch plates

The clutch is a wet, multiplé-dise clutch with six steel plates the clutch hub (22). As long as the transmission is set in a for
(18). one spring plate and eight fiber (friction) plates ward gear, power fram the engine will be transmitted to the
(17) stacked alternately in the clutch shell (25). The order of rear wheel,

The

alive

plata ery, Sem inbearg fe autbowen, Was taligws When the clutch is disengaged (clutch lever pulled to lett
handlebar grip), the pressure plate (16) is pulled outward (by

F-st-F t-F-Sp-F-St F-St-F clutch cable action) against the diaphragm spring (10)

th compressing Ihe diaphragm spring. With

: ‘ 2 pressure plate retracted, strong inward force no kc

(r= relent aia! plate ring Pl squeezes the clutch plates (17, 18, and 19) together

The friction plates (clutch driving plates) are Keyed to the speed than that of the stee! and spring plates (18 and 19) (\¢

cluteh shell (25), which 18 driven by the engine through the — slippage between the clutch plates occurs), The result i

primary chain, The steet plates (clutch driven plates) and the that the rotational force of the clutch shell (25) is. no longer

centrally located spring plate (also a clutch driven plate) are fully transmitted through the “unlocked! clutch plates to the

syed to the clutch hub (22), which drives the rear wheel clutch hub The engine is free to rotate at a di

rough the transmission and secondary drive belt speed than the rear wheel,

TROUBLESHOOTING

Symptom Cause (Check in following order) Remedy

luton stip | Incorrect clutch release adjustment. Check and adjust clutch release mechan)

Worn clutch plates: Check service wear limits, Replace plate

Clutoty drags | tocorect clutch release
|

Warped clutoh steel plat

Shock and adjust clutch release

Replace release ramps and,

Replace clutch steo! plata:
Replace clutch gear or hub as required

Drain tubri

tee

Hutch gear splines



CLUTCH RELEASE MECHANISM

ADJUSTMENT caution to av
primary cover. See

maging or dislodging quad ring ir

1igure

ww printaty cover and a qu

oth clutch service and adj de Spring with altached hex
adjusting sorew, Turn adjusting scre

until resi

ounter-clockwise

fet. Back off adjusting screw 1/4 tum
Figule 6-10, Slide rubber boot off cable adjuster.

2, Holding cable adjuster with 1/2 inch Wrench, loosen Mg. Sie spring with hex lockplate onto tats of ‘dusting
hut using a 9/16 inch wrench, Back jam nut away from screw. If ary, turn adjusting screw’ clockwiseable adjuster Move adjuster toward jam nut to ‘ i vtecslightly so that lockplate slid

within recess of outer ramp

5 onto flats while also fiting
introduce a large amount of free play at hand leve'

3. Remove locknut and bolt to trae left side footrest from
0 footrest and spring

Verity that quad fing is Tully seated jn groove of primarylootrest support. Re +4 ki o y ; Per. Using T-27 TORX driver, install four TORX sere

4, Using 7-27 TORX driver, ramove four TORX screws with with washers to secure clutch inspection cover. Tighten
@ clutch inspection cover. Exercise Sorews Jn 4 crosswise pattern to 7-9 ftibs (9-12 Nm)

8. Turn cable adjuster clockwise away trom jam nut until
slack Is eliminated, Pull elute

lutch lever bracket to check free play. Turn eabl
adjuster as necessary to obtain 1/16 to 1/8 Inch free play
natween end of cable ferrule and elutch lever bracket, a

hown ny Figure 6-12

4, Rubber boot

2, Cable adjuster
3, Jam nut

4, Gable end

8, Hold adjuster with 1/2 inch wrench, Using 9/16 inch

Wrench, tighten jam nut against cable adjuster, Covey

able adjuster mechanism with rubber boot

10, Position: spring side hole of lett
Figure 6-10. Clutch Cable Adjuster Mechaniam footrest support: The concave sive of the spring washer

sn 6 W 12

9

| 1, TORX screw with washer (4)
y ] 2: Ciutotvinspection cover

3, Spring
2 $ a. Lockplate

| = 5. Nut

seco 7. Ball (3)
8. O-ing
9. Cable end fitting! 10, Clutch cable end
11, Primary cover

7 | 12, Clutch adjusting screw ass'y

J 19. Retaining ring
WY 14, Quad ring

46. Coupling

Figure 6-11. Clutch Release Mechanism



Adjust for 1/16-1/8 in,
3.2 mm) gapql

jetween ferrule
and bracket

Figure 6-12, Adjusting Clutch Free Play

hould face the support flange. Align holes in footrest

wilh those in support afd spring washer: Install bolt and

locknut. Tighten locknut to 8-16 H-bs (11-22 Nm) torque

DISASSEMBLY

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 ne

tive cable installed, the resulting sparks may cause a bat-

tery explosion producing personal injury.

{. See Clutch Release Mechanism, Adjustment, steps 1-4

Hide spring with from flats of

adjusting screw, See Figure 6-11

Ing screw clockwise to release ramp and

mechanism, As the

ramp ai forward, Unscrew nut from end of

adjusting screw.

4. Remove hook of ramp from button to the

‘end coupling, Remove cable end from slat

Remove retaining ring from ramp

et and outer halves, Remove ball from ramp sockets,

CLEANING, INSPECTION, AND

REPAIR (Figure 6-11)

oroughly clean all parts in cleaning solvent

at

pitting,

e parts as

Inspect three balls of release mechanism and bal

siirlaces of inner and outer ramps for wear
Repl

3, Check hub fit of inner and outer ramps, Replace ramps |!
essively worn,

sable for frayed or Replace

5, Change or add transmission fluid it necessary Se

TRANSMISSION, LUBRICATION in this section

ASSEMBLY (Figure 6-11)

1. Apply multipurpose groase to balls and ramps. insert

nails in Sockets of outer ramp, Install Inner ramp ony hub

of outer ramp with tang 180° from hook of outer ramp.

Install retaining ring in groove of outer ramp hub.

2. Fit coupling over cable ond with the rounded side

inboard, the tamp connector button outboard. With

Totaining ring side of ramp assembly facing inward, plac

around coupling button and. rotate

snl tang ont inner ramd ft

hook of ram

assembly counter-clockwise
in sot of primary cov

accessible with a screwdriver. Fit nut hex into recess of

amp and turn adjusting

Until resistance is felt: Back off ad)

4... See Clutch Release Mechanism, Adjustment, steps é



REMOVAL (Figure 6-13)

Awwarnine
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. It
the positive cable should contact ground with the nega-
tive cable installed, the resulting sparks may cause a bat-
tery explosion producing personal injury.

Nore

{leplacement of clutch pack (hiétion plates [17], steel plates
(18), and spr service work to
performed, p top 1 only, and! then proceed

to DISASSEMBI

9]) 1s the only
arm REMOVAL

NOTE

1. Remove primary cov

CHAIN, REMOVAL

SPROCKET LOGKING LINK (Part No. HD:

38362), Remove the engine sprocket nut. Looser

engine sprocket, I! necessary, use the
slotted portion of PULLER (Parl No, HD-97292-61) ana

‘wo bolt

as described under PRIMARY

RIMARY COVER,

not remove,

Jo loosen the engine sprocke

3, Remove

assembly (12, 13,

retaining ring (13)

and

Remove adjusting screw
ror pressure plate (16)

Acaution
Clutch hub nut (22) has left-hand threads. Turn nut
clockwise to loosen and remove from mainshatt

Remove nut (20) and w ten
assembly, primary chain

ier (21). Remove the

and engine sprocket as an

Ht primary

it from engine sprocket

orginal

iain |s damaged or excessively worn, remove
and olutely assembly

mary chain with a new ong

DISASSEMBLY

NOTE

See Figure 6-13. f rp

}, steel plates [16
service Work to be

acement of clutch pack
and spring plate (1

cd, perlarm DISASSI

4,4, 5, and 7 only, ed 1 INSPECTION AND

REPAIR, NOTE. Observe afl 4MWARNING and
IACAUTION statements which apply to the steps

specified.

the only

and then pr

1 See Figure 6-13. With cluten
primary chaincase, reinstall adjusting screw as

(12, 43, 14, and 15) into pressure plate (16), noting that
two tabs on perimeter of release plate (12) must be
Inserted into corresponding recesses in pr

sssembly remove

(16). Secure the adjusting screw assembly w
fing (13),

PRIMARY DRIVE/CLUTCH

warning

See Figure 6-14. Do not attempt to disassemble the
clutch without SPRING COMPRESSING TOOL (Part No,
HD-38515A) and CLUTCH SPRING FORCING SCREW
(Part No. HD-38515-91). Otherwise, the highly
compressed diaphragm spring could fly out with great
force, possibly causing personal injury,

Thread the CLUTCH SPRING FORCING SCREV
No. HD-38515-91) (item 1, Figure 6-14) onta the
adjusting screw (item 18, Figure 6-13). Place the
(item 2, Figure 6-14) of SPRING COMPRE

HD-28515A)
10, Figure 6-13). Thread the
6-14) onto end of forcing screw.

luteh
pridge

ING TOOL
.gainst diaphragm spring (item

201 handle (item 8, Figure

Acaution

Seo Figure 6-13. Turn compressing tool handle only the
amount required to remove spring seat (9) and snap ring
(8), Excessive compression of diaphragm spring could
damage clutch pressure plate.

3, See Figure 6-13. With a Wrench on the
prevent the forcing

turing, turn handle clockwise until tool relieves py

on snap ring (8) and spring seal (9)

pring

crew flats to

1, Remove snap ring (é
groove in clutch hub (22) prongs
of diaphragm spring (10), prossure plate (18),

few components, and compressing tool.

saat (9) from the
Romove the assembly

adjusting

Turn the comp
the clutch

adjusting sor
(9), and ¢

plate (16) assembly

ing tool handle

ew discon

Remove

unterclockwise Until
ts from the

ing) (8)

pring forcing sc

Ww (15). snap

6, Remove retaining ning (11) and

assembly (12, 13,1
necessary, disassemble adj rew assambly by
removing retaining ring (13), and then separating the

Femaining adjusting screw components (12,

adjusting screw
and 15) {rom pressure plate (16) |

7. Remove the alutch pack, which consists of eight trictc

plates (17), six stee! plates (18), and a spring plate (19),

hub (22)



Spring
Locking plate

Nut
Coupling
Outer ramp
Ball (3)
Inner ramp

Snap ring
Spring seat

10,

"

42,
13.

14,

15

16.

17,
18.

Diaphragm spring 19,
Retaining ring 20,
Release plate 21
Retaining ring 22,
Bearing 23,
Adjusting screw 24.
Pressure plate 25.

Friction plate (8) 26.

Steel plate (6) 27.

Spring plate

Nut mainshatt
Washer
Clutch hub
Retaining ring
Bearing
Clutch shell
Retaining ring

Retaining ring

Figure 6-13, Clutch Assembly



1. Forcing screw 2, Bridge

3, Handle

Figure 6-14. Compressing Clutch Diaphragm Spring

Acaurtion
See Figure 6-13, Oue 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

tbe replaced,

8. Seo Figure 6-13, Remove retaining ring (23) from
Inboard end of clutch hub (22). Using an arbor press,
separate clutch hub (22) from assembly of olutch shel

25). bearing (24), and retaining ring (23).

8, See Figure 6-13. Remove retaining ring (23) trom groove

in clutch shell (25). Pres

(24) ouler race to remove bearing from clutch shell
fn the inboard side of bearing

INSPECTION AND REPAIR
(Figure 6-13)

NOTE

It of lute
pring plate

Wreptac
(18), and’

performed, perforin a

pack friction plates |17}, stee! plate

is the only service work to 6:
INSPECTION AND REPAIR steps

and then proceed to ASSEMBLY, NOTE(except Step 5}

Wash all parts, except the friction (driven) plates (17) and
bearing (24), in cleaning solvent. Blow dry with compressed
alr. Examine the clutch components as follows:

1, Check for worn lining surtace

2, Inspect for chec oF chipped lining.

3, Inspect each steel (drive) plate (18) s. Also,
check each steel plate for flatness in several place
Using a feeler gauge; the plate must he placed on
surface plate or flat surface. Replace any plates that are
damaged or that are warped more than 0.006 in,
(0.15 mm)

4. Wipe the lubricant from the eight friction plates, and
stack them on top of each other. Measure the thickness
of the eight stacked friction plates with a dial
micrometer, The minimum thickness must be 0.661 in
(16.79 mm). If the thickness i than specified, the

friction plates and steel plates must be discarded

new set of both friction and steel plates mut
Installed

be

5, Check the bearing (24) for smoothness by rotating the
clutch shell while holding the clutch hub. if
fough or binds, it must be replaced.

pearing is

6. Check the primary chain sprocket and the starter ring
gear on the clutch shell (25). If either sprocket or ring

gear are badly worn or damaged, replace the clutch

7, Check the slots that mate with the cluloh plates on both
clutel shell and hub
‘eplace shell and/or hub,

B. Check the

install a new spring if either condition exist

Hlaphragm spring (10) for cracks

ASSEMBLY

NOTE

Seo Figure 6-13. f replacement of clutch pack (Iictlon plate
(17), steel plates [18], and spring plate [19)) is the only

fervice work to be performed, perform ASSEMBLY Stops 2,
5, 6, 7, and 8 only, and.then proceed ta INSTALLATION,

NOTE Observe al! AMWARNING and AKCAUTION
‘Statements which apply to the steps specitied.

1. See Figure 6-13, if the assembly of the clutch hub (22)
and shell (25) was disassembled, press new bearing
(24) in clutch shell; secure bearing with a new retaining
fing (23). Press. inboard end of clutch hub into shell
bearing; secure with new retaining ring (26) on end of
hut

2. Install the clutch pack, which consist

plates (17), six steel plates (18), and a spring plate (19),

into the clutch hub (22). The order of plate assembly,
from inboard to outboard, is as follows:

of eight trlctior

t F

)UTBOARD.

F Fosi-Fesi-F-sp-F F
(NBOARD.

F = Friction plate
= Steel pla

= Spring plate

9, | disassembled, assemble bearing (14) and
5) In release plate (12)

scjusti
cure with new

retaining ring (13),



4. Install adjusting screw assembly (1

(16), noting that 1

13, 14, and 18) into
Ds on perimeter of

g plate (12) must be inserted into corresponding
in pressure plate (16). Secure the adjusting

screw assembly with retaining ring (11).

Pr sition aiaphragm spring (10), with its concave si
Ing Inboard (loward pressure onto. pressure

plate (16) assembly, Position spring seat (9), with its flat,

larger ©,0. side facing inboard (toward diaphragm
new snap ring (8) onto convex (outboar

of diaphragm spring (1)

Thread the CLUTCH SPRING F

No, HD-38515-91) (item 1
adjusting

)RCING SCREW (Part

Figure: 6-14) onto the clutch
igure 6-13), Place the bridge

(item 2, Figure 6-1 RING COMPRESSING TOOL

(Part No, HD-28515A) against diaphragn spring (ite
10, Figure 6-13). Thread the too! handle (item 8, Figure

6-14) onto end of screw. Do not tighten
ompressing tool against diaphragm spring at this tim

forcing

Figure 6-13. Align square opening

an be Install

Place assembly ot spring

‘spring, pressure plate. adjusting screw

compressing.

olutch pack

of pressure

thatthe

195 of clutch hub (22),

plate (16

assembly J over pr

snap ring, diaphragm

components, and

Jutch hub (22), and against

Acaution
Turn compressing too! handle only the amount required

to Install spring seat (9) and snap ring (8). Ex

compression of diaphragm spring (10) could da

clutch pressure plate.

clutch spring forcing sor

fool handle. ck

>more

nap ring (8)

With snap i

ide) of

ww from turning, Turn compressing

pring (10)

ses just pring seat (9) and
wo the uteh hub (22) prong
positioned against flange face (outboard

pring seat, and fully seated ty groove of clutch

hub, carefully loosen and remove compression tool

ing ring (11)

12,13, 14, and 15) trom pr

INSTALLATION (Figure 6-13)

wort

It replacement of clutch pack (Ihiction plates |17], steel plate:
118}, and spring plata [19]) was the only service Wi

performed, perform INSTALLATION Step 5 only

}, Install the engine sprocket, clutch assembly, and primary
han as @ unit into primary chair

2, Install SPROCKET LOCKING LINK (Part No. HD:
38362). Apply three drops of LOOTIT

hreadlocker 262 (red) onto threads of sprocket shalt

ystall the engine sprocket nul, Tighten nut to 190

telbs (258-285 Nm) torque

Acaution

Washer (21) must be installed with the word "out" facing
the mainshaft nut (20), Incorrect assembly can result in

clutch and/or transmission fal

oply two or three drops of LOCTITE Threadlocker 26%
fed) onto threads on end of mainshalt. Install washer

1) and nut (20) (left-hand threads) on mainshat
Tighten nut (20) 10 70-80 W-lbs (95-108 Nim} torque

Install adjusting screw assembly (12, 13, 14, and 15) in

the @ plata (16), noting thal tw
of release plate Inserted

ure plate (16). Secure a

5. Install primary cover as described under

"IMARY COVEF

(posttive cable f

PRIMARY

HAIN, INSTALLATION.
paltery cable



TRANSMISSION

GENERAL (Figure 6-17)
The transmission is a five-speed constant-mesh type housed
in an extension of the crankcase The transmission permits

the rider to vary the ratio of engine speed-to-rear driving

Wheel speed in order to meet the varying conditions of
operation.

The transmission is foot-operated by the gear shifter lever,
which transmits the force through a gear shifter shatt. The

shitter shaft actuates a paw! and a shifter fork drum, The

shifter for hifter forks, which slide a series of
shiter clutch gears, on the mainshaft and countershatt, into
and out of mash with the other gears

LUBRICATION
Drain transmission and level with fresh, clean
lubricant at least once each year or every 5000 miles (8000

km), whichever comes first, For best results, drain lubricant

while hot, Procead as follows

Acaution
Do not overtili the primary chaincase with lubricant

Overtilling may cause rough clutch engagement and

incomplete disengagement (or clutch drag)

1 On level surface, stand vehicle upright (not feaning on

jify stand) to prevent chaincase lubricant from draining
nut of clutch cover opening when relied,

2 See Figure 6-15. Position a suitable container: under
transmission lubricant drain plug (1), Remove drain plug
and drain lubricant

Drain plug
2. Clutch inspection cover

Figure 6-15, Primary Cover

6-16

3. Remove foreign material trom magne
Reinstall plug and tighten to 14-21 ft
torque,

ic drain plug,

(19-28 Nm)

4, Using a 7-27 TORX driver, remove screws with washers
from clutch inspection cover (2). Remove clutch
Inspection cover from primary caver, Exercise caution to

avoid damaging or dislodging quad ring in primary cover

Acaution

Do not overfill the primary chaincase with lubricant,
Overfilling may cause rough clutch engagement and
incomplete disengagement (or clutch drag).

5. Add 82 fluid ounces (946 mi) of Harley-Davidson Sport
Trans Fivid (Part No, 98854-96 quart size; Part No.

9855-96 gallon size) through clutch inspection cover
opening,

6 See Figure 6-16. Verity that lubricant level (8) is 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 7-9 ftbs (9-12 Nm) torque

1. Cluteh diaphragm spring
2, Clutch adjusting screw
3. Primary cover
4. Quad ring
5. Chaincase lubricant level

Figure 6-16. Chaincase Lubricant Level



NEUTRAL

Mainshaft

Countershatt Out

SRD GEAR

Mainshaft in

Countershaft Out

STH GEAR

Mainshatt

out In

Countershatt

a ~Stiding member

1ST GEAR

Mainshaft

|

Countershaft

Power flow

Figure 6-17. Transmission Power Flow



TRANSMISSION CASE

GENERAL
The rear compartment of the left and right halves

form the: transmi An access allows

nls Wi

ting) the erankk

removal of trans emoving the

REMOVAL
1 Remove oxti

REMOVAL in
ystem. See EXHAUST SYSTEM,

tion 2,

move footrest, brake pedal, sprocket

ar brake master cylinder from right side

a

4 WS

3

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 6-18. Sprocket Cover

3, Place a drain pan under the engine. Remove drain plug
and drain lubricant trom primary drivertransmission

on in first gear.

ocket head sc and lockplate (4)

Acaution
?

Transmission sprocket nut has {eft-hand threads. Turn
hut clockwise to loosen and remove from main drive gear
shaft.

fe transmission sprocket nut (3) from main dtive

hat (1)

6. See Figure 6-20. Reme el

axle nut (2). Reduce tension on secondary’ drive belt by
turning axle adjuster nuts (3), on each side of
an equal number of turn erciockwise,

B48 a

1, Main drive gear shatt

2. Transmission sprocket,
8. Transmission sprocket nut
4. Lockplate

5. Socket head screw (2)

Figure 6-19, Transmission Sprocket

1. Cotter pin GPF Axe adjuster Hut 2)
2. Axle nut = 4. Axle adjuster (2)

8. Remove

Figure 6-20, Secondary Drive Belt Adjustment,

Sea F

fransmissior

sprocket from main drive ge

secondary drive belt trom

Ramove
aft (1),

sprock transmission

primary cover; see PRIMARY CHAIN,
REMOVAL, PRIMARY COVER,

Re lutch assembly,

sprocket as described ur

CLUTCH, REMOVAL

in, and engine

PRIMARY DRIVE



10. See Figure 6-21. Lock transmission in gear. Remove =
countershaft Torx screw and retainer.

TORX screw

1. Spring 7. Bolt 5)

2) Post 8. Washer (5)
3. Locknut (2) 9. Detent plate
4. Detent arm scrow 10, Retaining ringFigure 6-21. Countershaft Retainer + eee Hater i
6. Shifter shaft assembly

11, See Figure 6-22, Detach spring (1) trom groove in post

@), Figure 6-22, Shifter Shaft Assembly

12, Remove retaining ring (10) and detent plate (9), You will

need to use a new retaining ring for installation,

13, Remove two locknuts (3) and washers (11) which attach
shifter shaft assembly (6) to studs at transmission case.

Remove shifter shaft assembly.

14, Remove five access door bolts (7) and washers (8)

Removo transmission assembly by pulling it straight

‘outward, away from transmission case.

Neutral indicator
switch

CLEANING, INSPECTION AND
REPAIR

Thoroughly clean transmission compartment with cleaning
solvent, Blow parts dry with compressed air. Inspect parts to
determine if any must be replaced. Replace all parts that are
badly worn or damaged,

(we
‘The neutral indicator switch is threaded into the transmission Figure 6-23, Neutral Indicator Switch
portion of the right crankcase half. See NEUTRAL INDICA.
TOR SWITCH in Section 7 for testing, removal, and installa

a,Neutral Indicator Switch (Figure 6-23)

tion procedures,



SHIFTER FORKS

DISASSEMBLY

the transmission assembly as
NSMISSION CASE Mount tra

th protective jaws

2. See Figur

screw 1B)

festribed uride spring (17).

AND DRUM

ymove and di

6-24, Hemove nut (10), washer (14)

ard the three lork et

Shifter fork 3rd and Sth ges ar 8

Shifter fork 1st and 2nd gear 9.

Shitter fork 4th gear
Cotter pin

Pin, shitter fork

Pin, neutral indicator
Shifter fork drum

Plate, shifter drum locating

Plate, reinforcing
Nut (2)
Shifter shaft assembly
Nut

Plate, detent
Washer

15,

16.

17.

18.

19,

20.
21

Bowed snap ring
Del
Spring
Screw, det
Bearing, mainshaft

Bearing countershatt
Washer

tent

520

Figure 6-24. Shifter Mechanism



4. Remove ‘three shift fork

ful In th
s (6). A small magnet is

K pins (5)

5. Slide shift drum (7)

shifter forks. The né
the ot

ay from access door, through

iral switch pin prevents removal in

6, Remove shift forks (3,2, 1

CLEANING, INSPECTION AND
REPAIR

See Figure 6 4. Cleat all parts except arings (

2 Inspect bearings (19 and 20) and shifter drum ends. \t
ends of shifter drum are pitted or groove
iter drum and bearings. If yeplaci

ACCESS DOOR BEARINGS later in this s

3. Inspect shifter drum

necessary

for cracks or wear replace i

ASSEMBLY
2 Figure 6-25 for shitter fork identitication

6-24, Lubricate the shaft bore in fork (1) with Sport

Transmission Lube, Place Srd and Sth gear shifter fork
1) In the fork groove of mainshatt 2nd gear. Be sure the

flat side of fork is facing the access cover

ath gear stand «= ard and
2nd gear 5th goar

{
\(@ e) e

Figure 6-25. Shitter Fork identifi

Lubricate the shalt bore in fork (2) with
be. Place 2nd. gear shit

(2) in the fork groove of countershatt 3rd. ge
the

Sport

tani fork

ing away from the accesslat side of fork is

3. Lubricate the shaft bore in fore (3) with

Transmission Lube. Place 4th g
fork groove of mainshaft
fork Is fa

sar shifter fork (3) In the

Be sure the Mat side of

4, See Figure 6-24, Position the shifter drum shaft so that

itral Indicator switch activator pin (6) is upward,

The shatt is then In the neutral pc Insert the
drum shalt (7) through the hubs of shifter forks
and (3) and thi gh the bearing in access caver

5. Align the hole though the top of each shitter fork with the

appropriate cam groove in the shitte
pins (5) with Sport Transmission
through the holes in shift

rewdriver press. on the pin

drum, Lubricate

Lube, Drop pins (

forks, With a
vile manipulating the

in the

groove. S

AcauTion

To prevent possible cotter pin damage, the pins must be

inserted through the shitter forks as shown in the inset of

Figure 6-24.

Nore

See Figure 6-26. Detent plato (2) wed snaps ring (1) a
not installed at this time. These talled during

transmission installation after the final shifter pawl adjustment

is complete

SHIFTER PAWL

See TRANS

ADJUS
SSION INSTALLATION AND

STMENT lat

6. Soe Figure 6-26. At

place the shifter drum te my
he drum shatt, Take hitter

drum retention plate (7) and drum reinforcement plate

(8) with the retaining p

(7). Insert detent
transm

Inside of the door (11),

ition plate (7) in the gi

re to correctly align the

pressed in the retention plate

‘crew (3) through detent

jon access door (11

rum reinforcement plate (8) and wast
Thread nut (10) on detent screw (3) and fighten to 13-17

thlbs (18-23 Nm) torque,

shifter drum rot

6-21



Detent p

Detent

Spring

Detent

Post

9.

10,

1

drum retention plate/

ssembly
forcement plate

Transmission access door

6-22

Figure 6-26. Del int Plate Mounting



MAINSHAFT AND COUNTERSHAFT

DISASSEMBLY

Figh

th prot

Remove bed under

TRANSN nd. drum,
as described under SHIFTER FORKS AND DRUM,

des

Use protectiv

when clamping

Figure 6-27.

NOTE

the transmission runs, each part » certain wear 3
n and a kind of "sel" with it For this

reason, it ig important that each « be reinstalled in

Soe Figure 6-28, As each component is removed, place

it on a clean surface in the exact ordar of removal

Figure 6-28.

Seo Figure 6-29. Using retaining ring pliers Part No,

15% Dve and discard retaining ring (5) next to

countershaft Sth gear (12), Slide countershatt Sth (12), oe 2
mainshaft 2nd (22) and countershatt 2nd (11) off end of /
shatt

)

4, Remove split bearing (7) that as under gear (11) and

er (6) on ft Figure 6-29.

6-23



Figure 6-30. Transmission Assembly
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1. Bearing 13. Bearing, closed (countershatt) 25. Gear, mainshatt 4th

2. Door, access 14, Sprocket, chain/belt 26. Spacer
3. Spacer, bevel 15. Seal, oll 27. Mainshatt
4, Gear, countershatt 4th 16. Spacer (belt drive) 28. Bearing
5. Ring, retaining (7) 17. Ring, quad 29. Ring, retaining

6. Washer, thrust (6) 18. Ring, retaining 30. Seal

7. Bearing, split (4) 19. Bearing, ball 31. Retention collar
8. Gear, countershaft 1st 20. Bearing, needle 32. Torx screw
9. Countershatt 21. Gear, mainshaft sth 33. Ring, retaining

10, Gear, countershaft 3rd 22. Gear, mainshaft 2nd 34. Nut, mainshatt

11, Gear, countershatt 21 23. Gear, mainshatt 3rd 35. Washer, spring
12, Gear, countershatt 5th 24. Gear, mainshaft 1st 36. Bushing

37. Bearing closed (shifter shaft)

Figure 6-20. Transmission Assembly (cont'd)



Figure 6-32,

Press |

Mandrel

Support |
plate |

Blocks:

Figure 6-33.

5, See Figure 6-32. Rer

countershatt 3rd gear (1¢

(10) off free end of shaft
Slide countershatt 3rd gearat

6 At mainshaft, between mainshatt ist goar (24) a
mainshalt 3rd gear (23), expand retaining ring (8) and

‘move next fo mainshatt 1st gear along with thrust washer

(6), Move mainshaft 3rd gear as far as possible toward
Tainshaft 1st gear (24). Expand retaining ring (5) al

site side of mainshaft 3rd gear and slide off end
ft, Remove mainshaft 3rd gear (23) and its split

bearing (7)

7. Side thru her (6) off end of mainshalt, Expand

retaining ring (5), which is next to mainshalt 1st gear

(24), and slide off end of shatt

8, Soe Figure 6-33. Place COUNTERSHAFT GEAR

SUPPORT PLATE (Part No. HD-37404) under
countershalt 4th gear (4), Place assembly on press with
suitable metal blocks under the support plate, Place a
socket or mandrel, smallar than inside diameter ot
bearing, and press countorshatt tree of acce fi
Slide mainshalt 1st gear (24) off mainshatt

See Figure 634, Reme

countershaft 4th gear (4

10. Expand retaining fing (5) located next to countershatt 1st

gear (8). Remove retaining fing (5) and thrust washer

(6). Slide countershatt 1st gear off end of shaft. Remove
split bearing (7)

emove thrust washer (6). Expand
ring (5) and slide off shaft. This con

of countershat

ining ret

tes disassembly



gure 6-25, Place mainshaft and § door

assembly on arbor press with support under mainshaft = ~
Press on end of shaft until mainshatt is Press——|_|

door bearing. Remove spacer (26) rT 2B
ar (25) and split bearing (7)

43, Remove thrust washer (6). Expand and remove

remaining retaining ting (6).

CLEANING, INSPECTION AND

REPAIR
1, Clean ail parts (except bearings) in cleaning solvent, and

inspect the engagng dogs on the gears, Replace the

gears it dogs are rounded, cracked, battered, chipped, or
simpled

ASSEMBLY f

Acaution

During assembly, the split bearings (7) and the internal

bores of the gears must be lubricated with SPORT
TRANSMISSION FLUID prior to assembly. Leaving these |
parts dry could accelerate wear at start-up,

1. Find a section of pipe that matches the inner race

he shaft through the beat g and hold ina vertical
the shaft into the bearing until. the

bearing bottoms against the shalt shoulde Figure 6-36.



Figure 6-37.

7, \

((O))

Figure 6-38.

Press |_|

Blocks

Figure 6-39.

6-28

3, See Figure 6-97, Place spacer (26) over mainshaft and
position next to bearing (28), Position split bearing (7)
Into machined seat next to spacer (26), Locate mainshatt
4th gear (25), which can be identified by the two radial
grooves al one side. Slidé gear (25) onto shatt with radial
grooves facing door. Position gear over bearing next to

er (26).

Install thrust washer (6) and retaining ring (5) next to
at (26). It will be necessary to push the retaining ring

into final position with a screwdriver

5, Slide mainshaft 1st gear (24) onto mainshaft with the
king dogs facing gear (25),

6 See Figure 6-38. Install retaining ring (5). Position
aining ring in the second ring groove tram the end with

instal thrust washer (8) next fo retaining,
Ting, Install split bearing (7) in Seat next to washer (6),

ernal thread

7 Locate countershalt first gear (8), Gear (8) has a ring

groove at one side of the gear, Install gear (8) over split
bearing (7),

8. Install thrust washer (6) and Feldining ring (5) next to
gear (8)

9, Locate countershalt 4th gear (4). This gear is splined
and has a single radial groove at one side, Position yea

next to snap ring (5), Place beveled washer (3) over end
aI shaft with beveled Side away from gaar (4),

10, See Figure 6-39, Stand countersha

with small ond (end with threaded hole)
a cover and mainshatt assembly on top of

countershatt with bearing (1) in access cover over end of
ountershatt, Place a socket or section of pipe on inner

race of bearing (1), Hold assembly straight, making sure
{gear teeth on countershatt are engaged with gear t

‘on mainshatt, and press bearing onto shaft until beveled
bottoms against bearing,

NOTE

d, countershalt 4th gear should ha



11. See Figure 6-40, At mainshaff, install retaining ring (5)
and thrust washer (6). Install split bearing (7) In seat next

to thrust w isher (6)

12, Install mainshaft 3 d gear (23) onto shaft over bearing

19, Install thrust washer (6) ar
gear (23).

id retaining ring (5) next to

14, Install countershaft Srd gear (10) onto shat

Soe Figure 6-41. Install retaining ring (5) and thrust
washer (6). Install split bearing (7) into seat next to thrust

16, Install countershaft 2nd gear (11) over bearing (7)

17, Install mainshatt 2nd gear (22) onto shaft

1B, Install counters ft 5th gear (12)

19. Expand retaining ring (5) and slide into groove next to

countershatt Sth gear (12).

20, See Figure 6-42. At outside of access door, position
retention collar (31) next to end of countershaft with
beveled side facing outward. Apply a few drops of Loctite
242 blue to the threads of screw (32). Insert screw (32)
through retention collar, and thread into end of shaft
Place transmission in gear, and tighten TORX screw to
13-17 fislbs (18-23 Nm) torque.

Figure 6-40.

Figure 6-41

Figure 6-42.
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MAIN DRIVE GEAR

REMOVAL
1. Remove transmission as described under TRANSMISSION

CASE earier inthis section,

‘See Figure 6-43, From inside case tap out seal (3) at end
of mainshatt Sth gear (1). Discard seal (3)

3. Si re 6-44. Use MAIN DRIVE GEAR REMOVER
AND INSTALLER (Part No. HD-35316A) with CROSS:
PLATE (Part No. HD-35316-91), Take support bracket (1)
and insert pins, at one side, into holes which are now
exposed under access cover

Figure 6-45. Insert bolt (2) through support bracket
(1) and 5th gear (3),

5, Atoutside of case, place driver (4) and thrust washer (5)
‘over end of bolt (2). Install and tighten nut (6) until Sth
gear (3) is tree.

Figure 6-44. Support Bracket Mounting

For inner bearing —-|| 0.080 in.
316.0298 (2.03 mm)
0019280 mm)

5”) For outer bearing __
PA

-|| For seal
oos..095n

2
3

2
1

1. Main drive gear

2) Needle bearing 3. Seal

Figure 6-43, Main Drive Gear Assembly

Acaution
When removing the main drive gear, the gear is pressed | 1. Supportbracket_ 4. Driver
out against the resistance of the bearing inner race. 2. Bolt 5. Thrust washer
Without any support at the inner race, the bearing is | 3. Sth gear 6. Nut
destroyed. Whenever the main drive gear is removed the
main drive gear bearing will also have to be replaced. Figure 6-45. Removing Main Drive Gear
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DISASSEMBLY

Drive out needle bearings, from inside bore of main drive
gear. Do not reuse bearings after remo

ASSEMBLY

1, Use INNER/OUTER MAIN DRIVE GEAR NEEDLE
BEARING INSTALLATION TOOL (Part No, HD-37842A),
Soa Figure 6-48. The tool Is stamped 0.080 in. (2,032
mm) far the end of the tool to be used for driving the
bearing into the inner end and 0,315 (8.001 mm) for the
outer end bearing,

2. Place main drive gear on a press. With the bearing
installation tool, press in the outer bearing to a depth of
0,818-0.285 in. (8.001-7.239 mm). Press in the inner
bearing to a depth of 0.080in. (2.032 mm). The
Installation tool will automatically bottom on the gear
When the correct depth is reached,

INSTALLATION

1. Replace main drive gear bearing

RIGHT CRANKCASE BEARINGS,
as instructed under

2. Use Main Drive Gear Remover and Installer Tool. See
Figure 6-47. Take bolt (2) and place washer (5) followed
by main drive gear (4) over end of bolt, From inside of
case insert bolt and main drive gear through inner race
of ball bearing,

3, Insert threaded end of bolt (2) through installer cup (3)

and thrust washer (1). Thread nut (8) onto end of bolt (2)
Tighten nut (8) until shoulder on gear (4) bottoms against
inner race of bearing,

See Figure 6:43, Tap in new seal (3) al threaded end of
5th gear

Figure 6-46, Needle Bearing Installation Too!

1, Thrust washer 4. Sth gear
2. Bolt 5. Washer
3. Installer cup 6. Nut

Figure 6-47, Main Drive Gear Installation
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ACCESS DOOR BEARINGS

REMOVAL

Mainshaft and Countershaft Bearings

nove transmission assembly as described under

TRANSMISSION CASE. Remove shifter forks and drum as
SHIFTER FORK’

countershaft and

AND DRUM. Ri
mainshaft as ctibed

Jeseribed und "

under
MAINSHAFT AND — COUNTERS! All the
aforementioned procedures can be found earlier In this

ect

2. Inspect the mainshaft and countershaft ball bearings for

pitting, scoring, discoloration, or other damage

remove retai

48, | lacement Is required,

19 rings (1) and (2), Press out bearings (3)
of the door

bearing

and (4) from the inside

Shift Drum Bushing

—3

bes

~ | I
1 T

: —4
X

1. Retainingring 8 ng; mainshatt
2. Retaining ring 4. Bearing, countershatt

Figure 6-48. Ball Bearing Assembly

II bushing requires replacement press bushing out of door
{rom elther side,

6.32

INSTALLATION

Mainshaft and Countershaft Bearings

1. Lay access door on press ¥
downward,

h inside surface of door

— Assemble bushing flush
to .02 in. (0.5 mm) recess
from this surface

hift drum bushing

Figure 6-49. Shift Drum Bushing Assembly

2. Lay bearing squarely over bor printed side of
bearing upward, Place section of pipe or tubing (slightly

smaller than outside diameter of bearing) against outer
bearing Into bore

t should

3, Install new 1

Iro

ning ring with beveled side facing, away

Shift Drum Bushing

1, Lay acces
downward,

door on press wilt) outside surtace of door

2. See Figure 6-49. Lay bushing squarely over bore. Locate

socket or pips that is slightly larger thar
bushing, Place socket or pipe on bushing and press into

bore until bushing is flush with or 0,020 in. (0.51 mn)
belo surface. If using a pressing tool larger than
diameter of bushing, the pressing too! will bottom against

door when bushing is flush with top surface



RIGHT TRANSMISSION CASE BEARINGS

REMOVAL
1, Remove transmission assembly as described under

TRANSMISSION CASE earlier in this section. Remove
main drive 5th Gear as described under MAIN DRIVE
GEAR earlier in this section.

2, At outside of case remove seal next to Sth gear bearing
retainer. Remove retaining ring,

3. From inside transmission case drive bearings (sth gear,

countershaft or shifter shaft) out of bores, Carefully tap

bearings free by working around bearing diameter to
keep bearing from skewing

INSTALLATION

Mainshaft 5th Gear Ball Bearing

1. Locate Main Drive Ge
Figure 6:50. Place

holes in transmis:

Flemover and Installer Tool. See
support bracket pins in appropriate

on case

See Figure 6-51, Insert bolt (2) through cross plate (1),

ing (3), driver (4) and thrust washer (5). Thread

nut (6) on end of bolt, Tighton nut carefully until bearing

is started In bore squarely, Tighten nut (6) until bearing is
sealed against shoulder in bore,

At outside of caso install bevelad retaining ring in groove
Inside bearing bore with beveled side facing outside of

4, Lubricate bearing with Sport Transmission Lube.

Countershaft Needle Bearing

|. Find a suitable bearing driver 1-1/4 In, (31.75 mm) in
diameter.

2, From tho 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 property positioned

when it is driver’ inward flush or 0.030 in, (0.76 mm)
below the outside surface of the cas

3, Lubricate bearing with Sport Transmission Lube,

Shift Drum Needle Bearing

1, Find a sui
diam

bie bearing driver 19/16 in. (20.64 mm) in

From the outside of the case place the needle bearing,
open end first, next fo the bearing bore. Hold the driver
squarely against the closed end of the bearing and t
the bearing into place. The bearing is properly positioned
when driven inward flusti or 0,030 in. (0,76 mm) below
the outside surface,

fon Lube.3. Lubricate bearing with Sport Transmi

Figure 6-50, Cross Plate Mounting

1. Support bracket 4. Driver
2. Bolt 5. Thrust bearing
3. Bearing 6. Nut

Figure 6-51. Installing Mainshaft Ball Bearing
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TRANSMISSION INSTALLATION AND
SHIFTER PAWL ADJUSTMENT

cribed
ON CASE

Verity that all parts hav
eaarliet tn this section ur

BEARINGS, MAIN DRIVE GEAR, MAINSHAFT AND COUN

en properly installed, as dk
jer RIGHT TRANSMIS!

TERSHA\ and SHIFTER FORKS AND DRUM.

1, Catefully ingert transmission into case opening, Position

mbly so that the mainshalt enters fith gear, and

10 that the countershaft ano drum shifter shalt enter thelr

ctive bearings,

Apply a w afops ot LOCTITE
Threadlocker 242 (blue) to the threads of the five access

oor mounting bolts (7): Insert the bolts with washers (8)

lwough holes in access door, and thread into tapped

Tighten to 13

Figure 6

holos in right transmission ca

17 fis (18-23 Nm) forque

Litt fand place shitter shatt
assembly (6) on studs al transmi
Install a washer (11) and locknutt (3) on each stud.

(6) over drum

sion case. Loosely

‘Altach the laop of spring (1) over ant into groove in post (2)

5. Place detent plate (9) over drum pins, Rotate plate until
blind holes in plate align with pins in end of drum shat

tall New retaining ring (10) using TRANSMISSION

SNAP RING TOOL (Part No, HD-39151), Verily that
retaining ring is fully engaged with drum groove

a. No, 32 dill bit (0.116 in, dia.) through hole in detent

plate (2), and between pawl (2) and drive pin at end of

hitter drum shatt, Push

all clearance between paw! and dril bit; this will correctly

align pawl to shift drum pins (do hot push down with too
yreal a force, as this might cause the shifter drum to.

rotate), With bit in place, tighten shitter shaft assembly
tom nut (1) first to 90-110 in-lbs (10.2-12.4 Nm)

2 Place transmission in third gear. Place

» of orank (A) to remove

iorque, The

the same torque, Remove drill bit

lighten shifter shaft assembly top nut (1) to

7, See Figura 6-30, Place new quad ting (17) over threaded
\d of fifth gear (21), and position next to the gear taper

Install spacer (16) over threaded end of fifth gear with

chamfored end. ton

against bearing (19)

quad ring, Slide spacer up

at lips of seal (15) with SPORT
sition seal over spacer (16)

case. Gently tap seal into bare of case until the outside

Of seal is flush with out @ of bore. It is acceptable to
feces seal to about mm) below outer

erige of bore; seal recession will be limited by seal

bottoming against retaining ring (18),

TRANS FLUID.

h lips of seal toward

Transmission Sprocket Installation
1 See Figure 6-53, Install transmission sprocket (2) with

{rive belt onto main drive gear shaft (1),

Place trarjsmission in neutral, Apply a few drops of

LOGTITE THREADLOCKER 262 (red) to the left-hand

threads of transmission spracket nut (3). Position nut
with washertaced side facing transmission sproc

634

nana 4

Drill bit

1. Nut 4. Crank
2. Pawl 5. Shifter drum pin

3. Detent plate

Figure 6-52. Shifter Shaft Assembly Alignment

Turn the nut counterclockwise to install | onto. main
drive gear shaft

a, Use TRANSMISSION SPROCKET HOLDING
TOOL, H0-41321 and MAINSHAFT LOCKNUT

WRENCH, Part No. HD-94660-37B, and a lorque

wrench. Tighten nut to 80 filbs (67.8 Nm) initlal

torque, ONLY

Soe Figure’ 6-64. Scribe a line on the tran

Tighten the transmiss

30
on sprocket nut an additional

d, See Figure 6-59, instal

that two of lockplate’s four drilled noles (diagonally

‘oppasite) align with sprocket's (2) two tapped holes.



1, Main drive gear shaft
2. Transmission sprocket
3. Transmission sprocket nut-

(Left Hand Threads)
4, Lockplate

5. Socket head screw (2)

Figure 3, Transmission Sprocket

Transmission
—sprocket

sprocket nut /

Transmission

Line scribed on nut and sprocket

Figure 6-54, Transmission Sprocket Nut Final Tightening
Procedure

NO

Jockpl

side, 30 you s be able to
anally wghten he rut

holes properly, the m

the screw holes fine up, but do

ibove, Never LOOS!

may be

21H ockplate will not align with holes, tighten mutt 4

maximum as shown in Figure

AcauTion

Maximum allowable tightening of sprocket nut is 45° of

counterclockwise rotation, after initially tightening to 50
ft-lbs torque, Do not loosen sprocket nut while attempt-
ing to align the screw holes. If you cannot align lockplate
and sprocket screw holes, nut may be additionally tight.

ened until screw holes line up, but do not exceed 45’ as
specified above. Tightening too much or little may cause
the nut to come loose during vehicle operation

J. Install socket hi
holes In lockplate (

hfough two of the fo

hen into two corn

In sprocket

ponding

tapped hole

Acaution

To ensure the lockplate's security, you must use BOTH
screws when you Install the lockplate.

3. Tighten sockat head screws (6) 10 7-9 fabs (U-12 Nev}
torque

1e Socket head screws have Loctite patches and can be te

used 3 - 5 times

4 Install primary ohain and chaincase as described under

PRIMARY CHAINCASE, ASSEMBLY later in this section

5. Align vehicle and adjust bel

ALIGNMENT, Section 2

tension. See VEHICLE
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SUBJECT PAGE NO.

1, Specifications 7-4

2. Electrical Bracket 2

3. Ignition Syste 4
4. Bank Angle Senso 4

5. MAP (Manifold Absolute Pressure 48
6. Vacuum Operated Electric 49

7, Ignition/Light Swite 7-51

8, Ignition Module - 1200S. 53

». Cam Position Sensor and Rotor - 1200S 5
10. Ignition Module - All except 1 5

Spark Plugs

12, Spark Plug Cable 58
13. Ignition Co 59

14. Charging System 51

Alternator 6

16. Voltage Regulator
17. Battery

18. Lamp

19. Rlear Brake Switch 0

Horr 5%

Neutral Indicator Switc 4

3, Directional ignal) Cancel 9

24. Fuses and M: uit Breake 10%

5. Electronic Speedometer and Tachometer 104
16. Deutsch Electrical Connector a)

‘AMP Multilock Electrical Connector 116

29. Sealed Butt Connector ‘

ELECTRICAL



SPECIFICATIONS

IGNITION

Spark Plugs

ALTERNATOR

AG Voltage Output

Stator Coll Resistance

REGULATOR

19-26 VAG per 1000 engina RPM

0.2.0.4 Ohm:

0.97-1.09mm — Amperes @ 3600 engine RPM

— Horta

Torque Value 11-18 ft-lbs BATTERY

Ignition Coil Resistanceignition: Coll Rosie FUSES
pee ¥ tg ‘Amp Rating |

except hms ) hm |1200S | a Ohm 10,000 - 1 10. Ohms | Ignition E
| ye00s Ohms 11,500" 18.700 Ohm Lights

Ignition Timing Spark Occurrence Instruments ip

| ‘di | VO.ES.
Connected | Disconnected| MAIN CIRCUIT BREAKER

‘Set timing at 1000-1050 APM with V.0.E.S. connected, BULB CHART

Bulb Chart

NUMBER - |
LAMP DESCRIPTION OF ‘QUGRENT HARLEY:

DRAW DAVIDSON
(BELLAMES 12 ¥t eetineo | (Amperes) | PARTNUMBER |REQUIRED a |

Headlamp ~ H4 Bulb Elemant
Jigh Beam/Low Beam

Position Lamp (HDI)

Indicator Lamps

Jigh Beam
Ol Pressure

Noutral

Directional

Diectional/Running Lamp:
Front Directional/Running Lan

Rear Directional

Front/Rear (HDI)

Tail/Stop Lamp
TaiStop Lamp (HD!)

Speedometer Lamp

Tachometer Lamp (I plicable}

| Odomer

5 68024-94

8024-94

68168-89

68572-648

8163-84

68168-89

68169-90

53439-79

5244194

136-85 |
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ELECTRICAL BRACKET

See Figure 7-1, To provide lor easy rvicing, the

electrical racket Is located under the left side caver and
Inoludes the following electrical components

© Main circuit bre ver (30 Amp)

© Fuse Block (under starter relay and data port

@ Starter relay

@ Data link (12008 only)

REMOVAL

Awanninc
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, It
the positive cable should contact ground with the nega-
tive cable installed, the resulting sparks may cause a bat-
tery explosion producing personal injury,

wo

fir
pcessary, disconnect

See BATTERY, DIS
ery cables, negative cable
NNECTION AND REMOVAL

Gertly pull side cover
quired),

away from frame tubes (no tools

INSTALLATION

Align barbed studs in side caver with grommets i frame
and push firmly onto place (no tools required),

Awarnina
Always connect the positive battery cable tirst, f the pos-
itive cable should contact ground with the negative cable
installed, the resulting sparks may causo a battery explo-
sion producing personal injury.

2 If necessary, install battery cables, positive cable first
Seo BATTERY, INSTALLATION AND CONNECTION jn

this section

REPLACE FUSE(S)

Removal

ide cover

1@ Figure 7-2, Pull up on latch to release fuse block and
slide fuse block {ram electrical brach

3, Pull fuses from slots in tu
damage, Replace as nec

holder and inspect for

NOTE

A luse puller too! and Iwo spare

the base of the electrical bracket

Installation

Insert fuse(s) (15 amp) iv appropriate slot

72

Main circuit breaker (30 Amp)
Starter relay
Data Link (12008 only)
Fuse block

Figure 7-1. Electrical Bracket

Figure 7-2, Fuse Block

Acaution
Always use replacement fuses that are of the correct type
and value. Use of incorrect fuses can result in damage to
the electrical system,



2 Align (use
issembly.

ck so guides engage slots in br

3. Sfde fuse black into bracket untill lateh

REPLACE MAIN CIRCUIT BREAKER

1. Remove left side cover

2. Disconnect battery c
BATTERY, DISCONNEO

les, negative cable first

1ON AND REMOVAL.

Soe Figure 7-3, Remove plastic cover (2) trom terminal
studs of main circuft breaker (1). Remove hex riuls trom

lerminals. Remiave ring connections,

4. Gently pry up lateh holding main breaker and remove.

Obtain new main circutt breaker

6, _ Install single black lead on copper terminal, Install double

fed lead on remaining terminal, Install and tighten

terminal nuts. fnstall plastic cover on terminal studs

Push main circuil breaker into clip on electrical bracket

8, Install electfical bracket. See ELECTRICAL BRACKET
INSTALLATION,

REPLACE STARTER RELAY

1, Remove |

2. See Figure 7-3. Unplug starter relay (

3, Litt gently on the connector end to release tab and free

relay

4. See Figure 7-4. Position locating hale in relay over raised
tab on electrical bracket and push into position.

plug to new relay,

8, Install electrical bracket. See ELECTRICAL BRACKET

STALLATION,

REPLACE ELECTRICAL BRACKET

1. Disconnect batter

BATTERY, DISCO!

y cables, negative cable first. See
INECTION AND REMOVAL

> Access electrical bracket, See ELECTF
REMOVAL

SAL BRACKET,

igure 7-2, Remove main breaker (1)

4. Flemove fuse block (5)

j. Remove starter relay

6. On 12008 - remove

Flemove the thr ackel to the side2 screws holding the

8. Position new electrical bracket in p 10 and fasten with

2. Install main breaker, fi

1200S models, th
block, starter relay and, on

ink

10, Install

‘Main circuit breaker (30 Amp)
Plastic cover
Starter relay
Data Link (1200S only)
Fuse block
Retaining studs

Figure 7-3. Electrical Bracket Components

Locating
hole

Figure 7-4, Starter Relay
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IGNITION SYSTEM

GENERAL (Figures 7-5 or 7-6) savanos tor popet jnllon ing Seno 5 opene
closes the low-v cuits between the battery and ign)

le Is provided with a breakerless inductive-dis- tion coll to produce high-voltage dischay ark plugs.
2 ignition system. The system has both a primary and:

secondary circu. The primary circult consists of the battery,
ignition switch, primary coll winding, computerized ignition
imer and associated wiring. The secondary circult consists of

the secondary coil, spark plugs and associated wiring,

tothe

The vacuum operated electric switch (V.0.E.S,) is attache
the top center engi
manifold. The V.0-£

through @ carburetor hose conn

ed to
Dye the intake

sage vacuumintake

ction, The ch is open
during acceleration and high engine load conditions (low vac

fhe computerized ignition system contains of four assemblies tim) and Is closed during deceleration and low engine load
~the computetteed ignition mode, dpalutmn-ogeated ble conditions (high vacuum), The ignition modula is programed!

gh {V.GIE.8), the bani shale sersorerdd te obs with two spark advance curves to meet varying engine loads

The (gnition module js mounted in the gear case cover, The
ignition module has two functions. First, it computes the spark

1, Outer cover rivet (2)
2. Outer timer cover halo

3. Inner cover screw (2) /
4. Inner cover f

5. Sensor plate screw (2)
6.
7

8

Adjusting notch
Rotor bolt

Rotor
Camshatt oil seal

10. Ignition coil

11. Ignition module
12, Spark plug cable (2)
13. V.O.E.S. connector

14. Vacuum-operated
electric switch (V.O.E.S.)

15. Bank angle sensor

Figure 7-5. Ignition System Components (except 1200S)



ing performance under high-load conditions (acceleration and
highway

The

an open

speed

high-vacuurn

advance under

ignition

ided spark) minimizes

module selects the pi

Josed electrical signa

correct timing to sul

mal ight-load cruising ©:

improved fuel economy and performance. The low-vac

al rom the V.O.E.S. Tr

ted for maximum ached to the

tions, provides

The bank angle sensor k
tray, The sensor consists of a magn
filled with fluid, If the vehicle lean
magnet maves to cr

detected by the ignition module and
shut off

ale

atk kniock while main

the

roper curve when it receives

ting and Jow- and high=

that rid
side of the battery

exceeds 55!, the

The one

ignition systern i

14.

18.
19.

18

Outer cover rivet (2)

Outer timer cover
Inner cover screw

cover

Sensor plate screw (2)
Adjusting notch
Cam position

Rotor bolt
Rotor
Camshaft oil seal

Connector
Ignition coil
Spark plug cable (4)
Gearcase cover
MAP Sensor
Spark plug (4)
Ignition Module
Nut (2)
Bank angle sensor

o
17

15

e e i

16
13

W

12

14

Figure 7-6. Ignition System Components - 1200S Sport



A single ignition coil lire both spark plugs simultaneously,

The spark plug in the front gylinder lies at the end of that cyl
lon stroke, thereby igniting the air/fuel mix:itt ne instant, the spark in the rear cylinder fire

Inettectually during the end of that cylinder's exhaust stroke.

During the next engin the simultaneous firing of

the spark plugs will occur during the middie of the front cylin:
ko and at the end of the rear cylinder's con

(thereby igniting the ainfuel mixture In theasian. trol

cylinder

The rotor and

tion Module) ar

side of the matoroycle: Th

operate

inits

device in the

2m position sensor (integrated with the Ign

‘ase cover on the right
is Mounted on the camshatt

‘at one-half crankshaft speed. As the rotor turns,
the magnetic tield of a Hall

ule, The output of the Hall
effect device is a logic-type signal that corresponds to the ti
ing information trom the spinning rotor. This: tex

accurate timing information down to “0 speed.

located in the ger

utside diameter br

The ignition sy:

(TDC) for starting. At rpm
produces a spark 0° to
ls, The whole timing prog:
rotation af the cam position sensor Sec

TESTING, IGNITION TIMING CHECK

om produces a spark near top dead center

and loads above this. the

before TDC on 883 and 1200 mod

mv can be shifted by mechanical

ADJUSTMENT.

Tha ignition module contains

used in the yystem. The dwell tine for the ignition col
5 also calculated by the microprocessor

jporr engine speed. The programmed dwell i

jure to keep battery Grain jo a

ignition

and is dependent

an added foa
minimum and to adequately

charge the coil at all speeds, The nition module has added

protection against transient voltages, continuous reverse vol

ue to jump starls: The system‘age protection and dam
IN operate down to 5,7 valts DC

enclosed In a “potting’ m

dust, water The unit ss

The ignit
torlal to prc

1 module is fully
i from vibration,

hot repairable ~it must be
‘replaced iit fails

Soe the wiring diagram:

onal information

a} the end of this s

system circuits

tion for addi:
om ignition

1200 Sport

The XL Sport ignition differ

tion system consists of five a
am position sensor, rotor, Ba

(Manifold Absolute Pressure)

ror ol

emblia
nk angle sensor

F Sportsters. The igni
the ignition madule,

and the MAP

The ignition module i at. computes the
spark advance for proper ignition timing and regulates the

low-Vollage clfeults between battery and ignition coil

The ignition timer includes

tion module

a rotor, cam position sensor, ign

and MAP sensor, A (win coil fires each pair of
spark plugs in single fire mode (ie. both spark plugs tire in
one cylinder but nol the other - no wasted 5

Tha MAP sensor is located on a bracket along the tame
nackbone \nder the tual tank, The sensor monitors the intake

manifold pressure and adjusts the advance curve for optimurr
performanoe,

g sensor Is attached to the side of the bs ry
ists of a magnet that rides ina channel

filed With fluid. IF the vaticle Jean angle excends 58, (he

magn 0 create an ope s

detected by the ignition module and the ignition systern is
shui

n circuit. The open circ

TROUBLESHOOTING
Perform the follawing tes
hard starting oF mis

system

if the engin wil not start, or i

s @ faully operating ignition

Check for Ignition Spark

1D hack
replace a

sonnect spark plug cables from spark plugs
condition of plugs and cables. Clean o
necessary,

2. Insert acon

and estab

uctive adapter into spark plug cable end

1 3/16 inch (4.8 mm) gap between adapter

and cylinder fiead, Turn on ignition and “engine stop"

witches. With transmission in neutral, press "engine

start" button, Check for a spark across plug olectrade
gap. If a spark is produced, problem js not n electro!

system or coil ~ check carburation. enrichener and spark

plugs. Ino spark is produced, check battery voltage and
battery connection condition. Battery voltage must be 11
13 vde, Charge battery if voltage Is low.

3. Verity that the ground wire (ram battery to frame is in
{g000 condition. there is still no spark, then perforn

inder NO IGNITION SPARK

No Ignition Spark

jee Figure 7-7. To conduct the following i will be nec
essary 10 assemble a two wires of

ample length to reach from a good ground connection to the

negative terminal of the call primary. lta suitable capacitor is
not available, use a condenser (such as the typ.

lier breaker point ignition systems). When conducti
and 5 of the following spark te

lo one of the plug wires and lay the
cylinder head, During the testing

across the spark plug electrodes,

g Stops 3

Figure 7-7 Test Jumper



Ignition System

XLH All Models (Except 1200S)

b
l

Figure 7-2 Ignition System - All except 1200S.



e
l

o a = ate

ay Ignition System

S XLH 1200S SPORT

Figure 7-9 Ignition System - 1200S



Diagnostic Charts - All Models Except 1200s Sport

Continuous Or No Spark At Spark Plug

“ignition On,

itimeter Red Wire To

ite/black 20
Black Wire To Ground,

*Meter Should Register 12v
‘One Volt

a
I

[= ToNext Page]

Wire In Fus or

hack For 12VDG Between |
Battory, Main Breaker, Ig
tion Switch And Fuse Block
Repair As Necesse

n (GY) Wire
and Fuse.

With Gonnector [22] Mated And
Ignition On, Me Voltage At
Gonnactor (2A, Pin 5 (WIBK).

Battery Voltage Present?

Re pen (WIBK) Wire
Be Stop Switch or Wiring

Wire Harness Connectors .
No, | Deseription Type Location

| FT Honavabar Place Deutsch in ead

79



Continuous Or No Spark At Spark Plug - All Models Except 1200 Sport

+ Mom

Termin
Is There A Spark At Plu
The Wire

+ Multimeter Black Lead

+ Multimeter Should Reg
IK (Pin 6) On (108)

7 12VDG + 7.0 VOC

|

Wik [108]
BK Wire

nt

Pin 6 (BK) [Repair On WIBK Wir



Continuous Or No Spark At Spark Plug - All Models Except 1200 Sport

+ Ignition OF
* Measure Voltage At Connector {108} - Multi:
ter led Lead To Pin § (PK) And Black Lead
To Pin 6 (BK)

4.0 VDC Present?

PK) And
il Terminal (PK)
ontinuity Present?

&
Install 6-pin Hamess Adaptor (HD: Locate And Re
42962) and Breakout Box using Black Short To Ground

tween Connactors [104] (PK) Wire

(rea er c
eannector

And [1
Measure Voltage Between LTGNIGY
(Pin 4) And BK (Pin 6)
Is Voltage 0.6-1.1 VDC

Noxt Page.eeeRemove Timer |
agingank E

hing?

i

———] |
% Replace ignition

F Module.
a * Repair.

(HD-42962)



Continuous Or No Spark At Spark Plug - All Models Except 1200 Sport

snSor_Disconnect C
34B] Between Socke

* To avoid damage to terminal
remove Bank Angle Sensor

13 VOC ovoe

et A, Conn

ity Present?
tor [1348] Or [10B}

on LT GN/GY |

Damage. Repair If Nec

Repair ShortTo__ ary‘On LT GN/GY it Harn Is No

\,
| \



Continuous Or No Spark At Spark Plug - All Models Except 1200 Sport

rr Sensi Rey ore air Ors n in (GY) Wire E we

co Be]
Top Of Bank Angle Sensor?



Checking For Trouble Codes - 1200S Sport

Check Engine Lamp

To diagnose system problems, star! by observing the behay-

iar af the Check Engine Lamp,
When the Ignition Switch Is turned ON (Key ON) after being
off for 10 seconds or more, the Check Engine Lamp will ium

te tor approximately four seconds and then turn of.

NOTE

@ 'Key ON" means only that the Ignition Key Switch is

tured to ON and the handlebar Engine Stap Switch isin
the RUN position (although the engine is NOT running),

© the Check Engine Lamp is not iiuminated at Key ON or

ititfalls to go OFF attor the initial four second ON period,

then a ploblem exists in the circuit. See
DIAGNOSTIC FLOW CHARTS in XL Service Ma
procedure ta carrect p

/ for

able,

Wher the lamp turns off after being tlurminated for the first
four second period, it will femain off if there are no fault condi

(ons oF trouble codes currently detected by the ignition mod

ule

Howover, i the Chack Engine Lamp stays off far only 4 sec
back on for an 8 second period, then a

although no current trouble code

onds and then corne

junctional error is stored

oxists)

if tha Check Engine Lamy remains on beyond {he 8 second

rent trouble code exist

Nore

period, then a c

Trouble codes relating to (he ignition coll can only be fully
asid during actuation. For example, a problem with an

Ignition coil will be considered a current fault even after the

problem is corrected, since the ignition module will not know
of is resolution until ater ti

start sequen 3 mar

indication of a currer

2 coil 18 exercised by a vehic!
wer, (here may sometimes be a

trouble code,

{1 particular problem happens to resolve itsell, the active
status is dropped and it becomes a "historic.” rather than a
‘current" fault. Historic trouble codes are stored far a length of

time to assist in the diagnosis of intermittent laulls. The Check

Engine Lamp will not indicate nce of only historic
trouble code:
While the trouble co« stored (whether ourrent, historic

of functional), hey can be read by either the Seanalyzer or

the Check Engine Lamp, All trouble codes reside in the mem:
ory of the ignition module until the code is cleared by use of

the Scanalyzer or a fotal of 50 trips has elapsed. A “trip” con
ists of a start and run cycle, the jun cycle lasting at least 30

seconds. After the 50 Iria retention period, the trouble code Is
automatically erased from memory (that is, assuming no si
sequont faults 0} \yoe are detected in that period),

IMPORTANT NOTE

His important to note that historic trou so be
present whenever the system indicat

CURRENT fault

codes may

Retrieving Trouble Codes

Data Link Connector

The behavior of the Chack Engine Lamp as described uni
CHECKING FOR TROUBLE ODES indicates th
of a faull condilion, Turn the Ignition/Light Key &
and proceed as follows:

g existance

witch to OFF

Diagnostic Modes

The XL 12008 Ignitio

diagnostics,

stem provides two levels of system

{n tha more sophisticated mode, a portable Scan Too! called a
HD-41925) plugs into the Data Link Connector

and facilitates the diagnosis of system problems through a
direct interface with the ignition module

grammable application cartridge, the Scanalyzer offer:

displays and menu selections that allow for quick and easy
retrieval of data and enables the user to perform a variety ot

diagnostic tes and outputs

'Scanalyzer

Figure 7-10. Scanalyzer (HD-41325)

‘At the second level, the Check Engine Lam
the user after being placed in the di
blinks a code which correlates to a particul

d by

The jamp

ar problem area,



Scanalyzer

i. Gently pull leit

tools requit

sidé cover from frame jubes (no

2. See Figure 7-11. N
place Deutsch) of

Data Link ©
side cover

onnector (pin side

2 rubber protectiv plug from open end of Data

Figure 7-11. Data Link Connector

H0-41325) i

itch to IGNITION. Turn the
inted Engine Stop Switct RUN

t start the engine),

i Insert the diagnostic applical fridge HD-413)

a5A, into the Scanalyzer, During the next few second

the Scanalyzer sequences through a serie reer
that rellect a power-on self test, the sy pyright.

and then an attempt at communications with the ignition

module, Once communications is established with the

ignition. module, the Diagnostic Menu appear

Figure 7-12

The Diagnostic Men

fhe primary syste

nay accessed.

ns at any give

scroll through the list

ime, use the up

8B From the Diagnosti

access the Trouble Got

Menu, press the number
Menu. At this point, th

surrent trouble codes (bysplay

pressing the number "I”), display historic codes (numbe
clear trouble codes (number “2°). Unlike the Ct

Engine Lamp Diagnostics, note that the Scanalyz

allow the operator to clear trouble codes from memory ai

well as differe ate betw » current and historic codes,

Ater reading trouble codes

return to the T
Jimply press the Mode key

jes MenUl. Press the Matble Ci key
again to return ta the Diagnostic Menu, In this mann
regardless of where the operator is i
Mode key nee

ne Scanalyzer

10. Write down all trouble codes on a piece of
uutrent trouble code exists, place it at the top of

11. I trouble codes are present, r he applicable tow

ow chart when f the Scanalyzer would be most

convenient or desirable

12, trouble codes are NOT present, but. starting or

iriveabilty probloms are evident he. Symptom:

Chart under DIAGNOSTIC CHECK

he: IGNITION position and re

witeh to RUN.

ight Kay

ar Engine Stop

14. Tum the Ignition! nt Key

handlebar mou

18, Road test the vehicle and obser
confirm prope operation

Diagnostic Codes for XL12008

Code Description Rot. Page

= | Tachon



Scanalyzer Menu Selections



Check Engine Lamp Diagnostics

Use of th Check Eng
(HD-4132!

nes that the

1 To-activate the diagnostic feature of the Check Engine
Imp, proceed as follow:

‘A. Install diagnostic lest wire across pins 1 and 2 on

Data Link connector [91

B: Turn the (gnition/Light Key Switch to IGNITION and
all approxinately eight seconds for the Check

gine Lamp ta start (lashing

et
7 << Smek ere Y

Figure 7-13. Diagnostic Test Wire

2. All trouble codes are sent out as @ series of flashes

4 trouble code Is always preceded

by a serias of rapid llashes (about 3 per second), T
intermission’ Is followed by &

the lamp Is off, The

times to Indicate the {ir

2 second pause in which

amp will then flash ane or more
digit of the trouble code, The

length of timo the lamp Is illuminated and the length of

time in which it is off are each about 1 second in
number of times the lame

flashes in order to retrieve ihe first digit of the trou

3. Following transmission of the first digit, there is anot
second pause in which the lamp is off, The tamp will then

nf more times to Indicate the second digit of the
of times the lamp

Follawing transmission of the second digit, there is third

2 second pause in which the lamp is off, After

which is followed by
ansmission of the next recorded trouble code, All

ubbequent codes. ara sent in tha same-mannér, 6ech

separated Irom the next by the Intermission.

s down the trouble cades on @ piece of paper, Once

have been 6 data string is 1

ame trouble code f

n restarted

ate
When you have recorded the

Indication that the trans
and that all trouble codes have been retrieved,

NOTE

ihe lamp Nas

observing the
trouble codes are present

nal, then you

‘mermission" only, w WOnaGe PAP AG

chart In the XLH Service Manual
are preser icable flow

i trouble code

driveabilily problems are evident, s
are NOT present, but starting oF

g the XLH Ser
Manual, DIAGNOSTIC CHECK, for help in diagnosing

system problems,

5B. Tum the Ignitior/Light Key Switeh to OFF Remove

‘diagnostic test wire trom Data Link Connector

IMPORTANT NOT

Hf Diagnostic: Test Wire is installed across Pins 1 and 2 on
‘onnect

placed in
st be ren

the Ignition Meauile i:
Hart, The fest

for and the
lamp wil

ties Mode and
Data Link Con

{gnition Switch
to flash codes,

7, Alter correcting system problems, clear trouble co

the Scanalyzer Is not available, perlorm 50 start

cycles, To execute one /un cycle, start the vahiclo, lat it
fun for at least 30 seconds and then turn the engine off

for a minimum of 10 second

Road test

Lamp to
tiie vehicle and obsarve the Check Engine

teontirm operation

of {rouble code:

proper without the



Breakout Box (HD-42682) Installation

General

The breakout box splices into the main harness of the Sports:
ter, Used in conjunction with a DVOM, it allows circuit diagno-
sis of the wiring harness and connections without having 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 1200S
ignition module. On all other models, Breakout Box harness F
adaptets (HD-42962) must be installed at connector [10] 10
connec! the Breakout Box

Th oe

1200 Sport

Figure 7-16. Breakout Box Harness Adapters - All excopt
12008.

5, See Figure 7-14 and 7-15. On 12008 models, connect
the Black male connector from the Breakout Box to
Ignition module connector [108] and connector [10]
from the harness to the black female connector on the
breakout box.

6. On all other models except 12008, connect Black
connectors from breakout box to Hamess Adapters
installed in step 4

7, On 1200S Models, Connect the gray male connector
from the Breakout Box to Ignition module connector [118]
and connector [114] from the harness to the gray female
connector on the breakout box

1. Connector [108] 3. Connector [118]
2. Connector [104] 4. Connector [114]

Figure 7-14. Breakout Box Connect Circuit Diagnostics may now be performed,

Installation

1. On 12008. Remove seat. See SEAT, REMOVAL in
Section 2.

2. On 12008. Depress the latches on the side of the

connectors [10] Black and [11] Gray and seperate with a
gentile rocking motion

3. On all other models seperate six pin connector [10],
under engine on left frame tube,

4. On all except 12008 Sport, connect Harness Adapters
(HD-42962) to connector {10},

7-18



Figure 7-17.

DIAGNOSTIC CHECK - 1200S Sport

GENERAL

The diagnostic check is an organized approach ta identifying
a problem caused by an electronic control system malfunc~

tion, If no problems ate found after completion of the Diag:

nostic Check, a comparison of Scanalyzer paramaters may
be used to help locate Intermittents and out-of-spacification

sors. See TYPICAL SCAN VALUES table,

Tartan ON, Enaine Nat
Running Note Check Eng

cs

HART A

[ans Moda

Deseription

If the Scanalyzer is not working properly, check operation on
another Vehicle. If OK, check Data Link Connector tor 12
volts and proper ground. If Seanalyzer reads “No Respon

with the Ignition Switch turned to ON (Engine Stop Switeh at
RUN with the engine off), check serial data wire for an open
Or short to ground between Data Link terminal "1" and Ignis

tion Module. Also check for an open diagnostic test terminal
between Data Link terminal "3" and Ignition Module, With
Ignition Switch turned to ON, Transmit Data and Recelv
Data line should have 5 volts:

NOTE

It Diagnostic Test Wire (see below) is installed across Pins 1
and 2 on connector (9A) in lieu of Seanalyzer, a
Module is placed in a Diagn
The test wire must be removed trom the Data Link Connector
and the Ignition Switch turned to OFF or the Check Engine
lamp will stil flash codes,

ties Mode sind engine will start

Wire Hamess Connectors

Type

aut (each)

Location

i

Figure 7-16. Data Link
Connector [91A]

ata tink igiiion Module]
Terminal Terminal

Fleer to Drag TCTGNI) Te
AeTipa in Pa bee TT Tenae Co |

Fak Scaraiyzer | [spook Terma
Diagnostic Test Wire on Another Venice | | "Dmage ar Re

1200S Ignition Module / 7

PIN 72191:98

Zin 18GA. wire rm
{9}



DIAGNOSTIC Nt OTS

the

© 8ee Retrieving Trouble © 7

@® S00 Typical Scan Values Chart Below

[ ‘SCAN VALUES ——
Component | Minimum | Maximum | Hot idle

Wiggle Test. Shake or wiggle harness with OVOM o
‘canalyzer connected. Radical voltage changes on the

DVOM will indicate the presence of intermittents, while

the Seanalyzer (in Test Mode) will beep, light the
four comer LED! sign when a cur

iggle

and di

present when the wiggle test |

play a minus

ted, (IIa current trouble code is

analyzer

ring the

entered, the

will respond as described immediately upon ¢

wiggle test mode. With Key On and engine off, clear

trouble codes and then parform wiggle test with vehicle

running

@® See Symptoms Chart Below:

SYMPTOMS

STARTS HARD |

SYMPTOMS (Cont'd)
| HESITATES, STUMBLES, SURGES, MISFIRES
| AND/OR SLUGGISH PERFORMANCE

Spark

ENGINE EXHAUST EMITS BLACK SMOKE OR FOULS
PLUGS:

fom 1 Kit (HD=41404

ncket probes and patch cord

© See Ignition Module, Removal/Instaliation, page 7-5:

Diagnostic Codes for XL12008

Code Description Ret. Page
|

| RAMIROM Fane | i

EPROM Far i



CHART A-1, CHECK ENGINE LAMP NOT ILLUMINATED at KEY ON

GENERAL fo} connector Test Ki (HD-414
probe and patch cord,

D4), black pin

When the Ignition Is turned to ON (Engine Stop Switch
at RUN with the engine off), the Check Engine Lamp should — @) Inspect Connector [10] (BK) for contamination or corr
illuminate for 4 seconds. Battery voltage is supplied to the sion. If connection is good, Ignition Module requires

famp bulb, The lamp bulb is grounded by the ignition Module replacement, see Ignition Madule, Removal/installation

through the BK'Y wire, A lack of power to the Ignition Module page,

DIAGNOSTIC TIPS of this Service Manual

eck for open in BKY wire, Ui Kit (HD-4y4i ).gray

© Check for blown Accessory fuse, Probl sndpalti-hots
© Check continuity. It continuity present, then most Vkely

DIAGNOSTIC NOTES rt to Voltage: if no continuity, then ope

ow chart.

[108 (10) Ignition Module
> _

es ‘
D+ Ccheok Engine Lamp Ground Cieult

Ignition Module

Connector
From gnition Switch ee

D-O._P + =

i \

; |
r —T1D)— crack engine am

\

\

1

ij

' |
(20a) (208)

Check Engine Lamp Circuit Diagram

24



Chart A-1, No Check Engine Lamp at Key On



CHART A-2, CHECK ENGINE LAMP ON CONTINUOUSLY

The Check Engine Lamp should illuminate for 4 seconds @ See
when the Ignition Switch is turned to ON (with the Engine
Stop Switch at RUN and the engine off), Following the initial @) See Ignition Module, Removal/instailation
period of Illumination, the lamp should go oft for 4 seconds. It
may then come back on for an 8 second period (tora
functional error) or remain on continuously (current error)

jeving Trouble Coats.

Use special pick (Snap-On Tool TT800-3) as desoribed

under Amp Multilock Elec

of this Service Manual
cttical Connectors in Section 7

Battery voltag

grouns

supplied to the lamp bulb. The lamp bulb is

by the ignition Module through the BK/Y wire. A
steady light may Indicate a short to ground on the BK/Y wi

DIAGNOSTIC NOTES

The Fe ow correlate with those on the

diagn hat

4) I the lamp goes off when ignition Module connector i
unplugged, BK/Y wire Is not shorted ta ground,

108}110A) Ignition Module

fa | (Check Engine Lamp Ground Circuit
|

Ignition Module

Connector

gp il O07 _P—
18 A Accoasory

Check Engine Lamp Circuit Diagram



Chart A-2, Check Engine Lamp On Continuously

Figure 7-20, 1200S Ignition Module

No. Description Type Location

7-24



CHART A-3, ENGINE CRANKS BUT WILL NOT START

GENERAL DIAGNOSTIC NOTES

The reference numbers velow correlate with those un the
problem is not ignition diagnastic flow

ce Manuel, Electric

(starter will not o

lated. Retar to Si

Stadio © See Retrieving Trouble Codes, page 7-14
NoTE ®

n Diagnostics Test wire installed or if
ina is grounded. Ignition/Light Key Switch

tumed to OFF after test wire is or check

amp will continue to flash stored code

Check the condition of the battery. Perform a voltage test
and recharge if below 12.80,
and perform load test, Replat

‘See Section 7 of this Service Manual for detail
mation.

y if necessary

led infor

Engine c
Receive

[18] (114) 6

— ro oad

Cam
Position
Sensor Ignition Module

(CMP) Connectors

{108} (104) BK

<e

r

Ignition
Coil

Engine Stop Switen

‘Co
ic )

lanition Fuse §

FIBKCTe Ignition Switch

Ignition Circuit Diagram

7-25



Chart A-3, Engine Cranks But Will Not Start (1 of 3)

HD-
ranking

other spi

.clor lest Kit (HD-41404) gray pin

Figure 7-21. 12008 Ignition Module

7-26



Chart A-3, Engine Cranks But Will Not Start (2 of 3)

© Use Test lamp as shown in Figure

Connect Breakout Box (HD-42682) hetwaen harness
© and ignition Module, See Breakout Box Installation

page7-18

2) S00 Fi

1898) Ter:
4) Use Hames: connector Test Kit (HD-41404), gray pin

h cord,probe and pate

ype Location

Figure 7-22. XL1200S Ignition Coil Test



Chart A-3, Engine Cranks But Will Not Start (3 of 3)

©

7-28



CHART A-4, NO SPARK, NO CHECK ENGINE LAMP AT KEY ON

The Ignition Moat a a 2 NOTES

hen (it parameters are © S00 Fuses, Removaiiinstallation, page 7-2

oy ‘onnector Test Kit (HD-41404), black pin

(108) ~<¢-110A) BK

Ignition Module Power Circult Diagram

No. | Description Type Location

7-29



Chart A-4, No Spark, No Check
Engine Lamp at Key On



CHART C, MISFIRE

GENERAL

tery cx 1s May also cause Mis

e Baltery in Section 8 of this Service Manual lor more infor

mation,

DIAGNOSTIC NO}

The rel

tiagn
fence ru below corlate with thase on the

flow

AWARNING
Any open spark around gasoline or other combust
bles may result In fire or explosion causing personal
Injury and/or property damage. Thoroughly wipo up

any spilt tuel and dispose of rags in a suitable man:

A Spark Tester (HD-26792) must be used to verily ade:0)
quate available secondary voltage at the spark plug

(25,000 volts), Remove spark plug cable from spark plug,
Visually check condition of plug. Attach cable to Spark

Tester (HO-26792)
While cranking

nev ather

Clip tester to cylinder
ngine, look for spark, Repeal procedure

park plug cable

Peet
[cay fs]=

Figure 7-23. Spark Tester (HD-26792)

SPARK PLUG CABLE RESISTANCE TEST: Rom

ark plug cable from spark plug and ignition coll
) ahmmeter, touch probes to terminals on each end of

plug wire, Resistance

Reinstall ar

must be within shown {n

for removal and

Table. below. repeat on

installation on coll. Gently gy

ible

Hf carbon tracking 8 thevident, rep ignition coil ana

Jean and tighure spark plug wire to that coil is

se coil damage

fe wire resistance or tau!

See Ignition Coil, Removalinstella

1) also be performed by substituting @ known good coil for
the one causing the no spark condition. The coll doos not

ie ful installation to be functional, Vary faity col

@® Use Harness Connector Test Kit (HD-41404), GY jan

© Inspeet for corrasion at battery terminal
preakers, ignition luse lerminals (GY and RIBK), rig

handlebar connector [22] and coil connector

Nore

Fuel system problems may also cause mistires, Roter tc

SYMPTOMS chart

Spark Plug Cables Length / Resistance

No. | Position | Length in, (mm) tance (ohms)



7-32

Chart C, Misfire At Idle Or Under Load (2 of 2)

Wire Harness Connectors

[ No. [Description | Type Toeaton

Ignition — (4)
Coll ;

Ignition Module

Connector

tsamp
‘gnition Fuse

aa

Ignition Coil Circuit Diagram



TROUBLE CODE 12 MAP SENSOR

The Manifold Absolute Pressure Sensor (MAP Sensor) is Sup-
plied 5 yolts trom the Ignition Module and gen

to the Ignition Module which varies in accordance with engine

vacuum and atmosphenc barometric pressure, Changes in
baromelvic pressure are influenced by weather and altitude

Figure 7-24. MAP Sensor

DIAGNOSTIC TIPS

® Code 12 will sot if the MAP Sensor signal
Dr fluctuates taster than normal operation,

out of ange

© With the MAP Sensor disconnected, the Ignition Module

© Gently place a jumper wire across MAP Sensor connec

tor [80B) terminals 1 and 2 using Harness Connect
Test Kit (HD-41404), purple male probes and patch
cord. With the MAP Sensor connector jumper in place
the Ignition Module and Scanalyzer should recognize a
high voltage. MAP Sensor Output Check, Using the vac:
uum pump (HD-23738A), apply a vacuum to the pres.
sure port of the MAP Sensor. The signal voltage should
lower as the vacuum is applied.

DIAGNOSTIC NOTES

The reference numbers below correlate with hoe
diagnostic flow chart

© Connect Breakout Box (HO-42682) between Wie ha
ress and fgrition Module, See Breakout Box Installation
page 7-18

NoTE

Engine must be running for scanalyzer to work prope

Shake or wiggla harness with OVOM or Scanalyzer con:
ected, Radical voltage changes on the DVOM wil ind:
cate the presence of intermittents, while the Scanalyzer |

(in Wiggle Test Mode) wil beep, i ght the four corner
‘and Scanalyzer 2 low voltage LEDs and display @ minus sign when a current trouble
vollage 1s observed, te Ignition Module and harness are code is dotected, (|t a current trouble code 1s pre
nol 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

trouble codes and then perform wiggle test with Vehiole
running.)

tBxayi tA) Ignition ModuleTo: CAM Ee Ee
Sensor ro

* cD Sv REF

8

om = MAP Sensor
Signal

2]1 A (a8)

MAP
Sensor

Ignition Module
Connector

MAP Sensor Circuit Diagram

7-38



Code 12, MAP Sensor

: 5 purple pin probes arid
© __ Breakout Box method nalyzer Method patch ¢

(Clear Codes and Confirm Proper Operation wih No

734



TROUBLE CODE 16, BATTERY VOLTAGE

A Code 16 is set ifthe Ignition Module sees battery positive This chacks for voltage drops in the Ignition Module
Voltage less than 8 of greater than 16 volts, Low Voltage gen- power circuit

ly indicates loose wire and/or corroded connections or) perform Wiggle Test or wiggle hamess. wit
rging system problem, A high valtage condition mal

caused by a faulty voltage regulator.
be WOM or Scanalyzer ed, Radic age

‘on the DVOM will indicate tha presence of inter
mittence, while the Scanalyzer (in Wiggle Test Mode) wi

beep, light tha four comer LEDs and display a minus sig

1en a current trouble code Is detected, (If a current

trouble code Is present when the wiggle test Is
the Scanalyzer will respond a

upon entering the wiggle test mode.
engine off

DIAGNOSTIC NOTES

The reference numbers below correlate with those on the

ped immediately
Nith Key Gn and

uble Codes and then perform wigal
© Was battery allowed to discharge? Was battery drawn

own by starting problem? Yes, Change battery, No - See
Charging System Troubleshooting in Section 7 of this Sesh junning,)

@ Connect Breakout Box (HD-42682) between wire har Bee! Fueea, Henny ipetaliation,
~~" ness and Ignition Module. See Breakout Box Install

page 7-18

® The Ignition Module is monitoring voltage at Ignition
Module connector [10](3K) Pint

(206) [224] (108) (108) Agnition Module

—=——

el

¢

15 Amp
Fuse

Ignition a

Ignition Module
Connector

30 Amp
Main Circuit Breaker

(Silver Post)
Battery

Battery Voltage Circuit Diagram





TROUBLE CODE 24 and 25, IGNITION COIL

Code 24 = Front Coil Code 25 = Rear Coil

nition

‘open coil or los

er from the RuniSi

Is out of range

‘of power to the

coil. The coil receives
The Ignition Module

ding the ground to

ch
ponsible for turning the coils on by pro-

ctivate the c

oils. both codes are set, itis I
h in turn powers the

power failure or a coll

Ignition Module
Connector

FRIBK To ignition Switch

Ignition Coil Circuit Diagram

737



DIAGNOSTIC NOTES Codes 24 and 25, Ignition Coil
rence numbers below correlate with those on the

the Scanalyzer will respond as de:
pon entering the wigg

engine off, clear trouble codes and then pertorm wiggle
with Yehicle running.)

jest motte, With Key On and

st Lamp as shown in Figure
test

jon Coil, Remoyal/installation

je Harness Connector Test Kit (MD-41404), gray pin
and patch cord

SCANALYZER NOTES
Breakout Box (HD-42682) between

—— Wite Harness Connectors

No. Description Type Cocation

(Wie

Coat Codes and Contim Proper Operation with No Check Engine Lamp,



GENERAL

The ignition coil is a ype transtor

steps up low battery voltage to the high voltac
jump the electrode al the

jer that transforms or

scessary (0

spark plug In the cylinder head.

Internally the coil consists of primary and secondary windings

with @ laminated iron core and sealed in waterproof insulating
compound, The ignition coil cannot be taken apart or

repaired. Ifthe ignition coil is faulty it must be replaced.

Troubleshooting

When the engine will not
Ing indicates a faulty Ignition

art or when hard starting or miss

system, see CHART C in this
section, If the condition persist check primary and second

See Winngary resistance of ignition coil with an ohmmeter.

Diagram below

Fesistances should be within the following limits: primary

tance 0.4-0.8 ohms, secondary resistance 11.7-12.7K
yn, Check ignition col with a coll taster

yrK12.7K Hner2.2K
Fe nme ohms —>|

Ignition Coll Wiring Diagram

IF a coll tester is nol available, temporarily substitu

ignition coll by attaching It at any convenient point

ld coil (col will function without being secured). Transl
minal wires to new coil

Altach new spark plug cables to coll and plug
ble is eliminated by the temporary

ignition trou:

installation of raw coil

ables and insulation

icked oF otherwise dai
metal parts,

noticeable in wet weather or after motorcycle has

carelully inspect old coil for damaged
The insulation on cables may be cr

aged allowing

This is mo:

been was

high tension curre



TROUBLE CODE 35, TACHOMETER

4 35 will set if the PK wire is sh

3) See Tachometer Remove and Replace®

Wire Harness Connectors

Description Type Location

]

Ignition Module
Connector

Tachometer Circuit Diagram
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TROUBLE CODE 41, CAM SYNC FAILURE

GENERAL
(145 (148)

ive 2 signal from the timing

ynal The motorcycle may
inning altogether.nue to run, run poorly, oF

© stall Breakout Box H0-42682

® Perlorm Wiggle Test (Engine Runnin 
f

Wal and job
anton Module

Ground

— Signal

WW ir ner
1198} (11a

<<

Cam Position Sensor Circuit

| Location
c
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TROUBLE CODE 44, Bank Angle Sensor

GENERAL

(awe 94a)
<e

The engine may sti
p for repair

To Vohiste

pe S Bank Angle Sensor Circuit

Wo, | Description Tyee Toeation

Ti | aren wou 12: Pace Boon aK | Blow F

7-18. Install Breakout Box HD:



Code 44, Bank Angle Sensor



TROUBLE CODES 52, 54 and 55, IGNITION MODULE FAILURE

GENERAL

. 52- RAMIROM Fallure

© Code 54. EE PROM Failure

© Code 55 - Module Microprocessor Malfunction

‘See Ignition Module Removalinstallation page 7-52



IGNITION TIMING

Static Timing - 1200S

Soe Figure 7-8, Locate outer timer cover (2) at bottom of

gearcase cover (15) on right side of vehicle

AWARNING

Always wear proper eye protection when drilling. Flying

debris may resull in eye injury.

Dri off heads of outer timer cover rivets (1) using a 1/8:
inch dri bit Use a puncl to tap rivet shafts inboard

through holes in outer timer caver Remove outer timer
caver (2)

Remove two Phillips screws (3) 10 free inner timer cover
(ait aty, lap remaining rivet shafts through hole:
Winner umee evar

Carelully check the gearcasa cover timer
fragments

yore for any

Depress external latch on Gam position sensor connec:

for (11) and use a rocking motion to separate pin and

‘ockot halve

Remove the fiming plug from the timing inspection hole

centered below the cylinders on the right side of the

crankcase

Remove the spark plug:

Jack up vehicle to allow rotation of the rear wheel

sion into {ith gear, and standing on left side

of vohicle, slowly rotate rear wheel In a counter-clockwise

direction until front intake Valve opens and closes (as
viewed through spark plug holes)

Rotate rear wheel until TDC mark (vertical line, see lower

tame Figure 7-10) is centered in timing inspection hole,

30 page 7-18, Connect Breakout Box (HD-42

nect DVOM Red (+) lead to Pin 1 (Gray) [11

iead to Pin 8 (Gray) [1}}.

and Black

Tuen the Ignitior/Light Key Switchh to IGNITION.

Loosen Iwo screws and rotate the cam position sensor

plate just until the voltmeter registers the change from 5
VDG (4): 0:5 volts) to 0-1.0 VOC,

Tighten sensor plate screws to 15-30 Indbs (1,7-3.4

Nm)

Install spark plugs, shift transmission into Neutral and

jave jack.

Remove test harness and mate pin and socket halves of
Cam position sensor connector (14). Place large end of
slot on attachment clip over Tstud. Push connector

sembly forward to engage small end of slat

Proceed to DYNAMIC TIMING. Begin at step 2.

1. Timing inspection hole
2. Front cylinder advance timing mark
3. Front cylinder top dead center (TDC)

Figure 7-26, Timing marks.

Adjust Timing using Scanalyzer (HD-

41325) - 1200S only

tly pull left
aquired)

de cover from frame downtudes

Figure 7-27. Note the Dé
of 4-place De isch) on the side cover.

Remove rub

Link connector
protective plug from opan end of Dat

Plug the Sc

Connector.
canalyzer (HD-41325) into the Data Link

Tum the Ignition/Light Key Switch to IGNITION. Turn the

handlebar mounted Engine Stop Switch to the RUN

position (but do not start the engine),

45



©

Figure 7-27. Data Link Connector - 1200S

8. Insert the diagnostic application cartridge HD-41

95A, into the Once communicatio

established with the ignition module, the DIAGNOSTIC

MENU appears. See Figure 7-12,

CALIBRATION tom the DIAGNOSTIC

analyzer is

MENU,

1, TOCO Adjust on the key pad.

5. Connect Timing light (See Dynami

timing mark.

), Timing may be electronically adjusted by pressing the up
arrow key To advance the timing offset or the down arrow

kay to retard the timing offset, Each press of the
key will charige the timing one degree

MODE to exit

Static Timing - All except 1200S

1. Follow steps on page 7-46

2 Slowly rotate modulo plate until red LED.

3. Proceed to DYNAMIC T IMING. Bogin at step 2

Dynamic Timing

Remove hex socket timing plug ltorn timing inspaction

hole 1 is located on tight crankcase ‘and

centered below engine cylinders, Install TIMING MARK
VIEW PLUG (Part No. M0-96295-65D) into timing
inspection hole, Make sure view plug does not touch
Hywheel

2. Gonnect leads of INDUCTIVE
HD:23813) to fro

terminal

TIMING LIGHT (Part No.

k plug cable, battery positive (+)
suitable ground.

a Make
burel

engine.

vacuum

and VO.E
Is properly in

MAP sensor an 1200

7-46

Figure 7-28. Ignition timing ~all except 1200S.

Set engine speed 01000-1050 rpm on all models

Acaution

When checking ignition timing, always check V.O.ES.
operation (see VACUUM-OPERATED ELECTRIC SWITCH).
Failure to do so may result in running engine with too
much spark advance, and may cause extreme engine
knock and engine failure,

4, See Figure 7-40. Timing light will tlash

ignition system spark occurs, Aim timing light into timing

inspection hole. Front cylinder advance timing mark (2)

I this is thehhould be centered in liming inspection hole
‘ase, ignition liming is properly adjusted, Remove

TIMING MARK VIEW PLUG trom timing inspection hole
and install hex socket timing plug. If timing mark is not

entered oF 1s not visible in the timing inspection hole

proceed to Step §

5, See Figure 7-8, Remove outer caver rivets (1), outer
‘cover (2), inner cover screws (3), and Inner cover (4)

6. Loosen cam position ser ough 10

plate (7) to be rolaled using a screwdriver in

note (6)the plate

With timing sight

position sensor
1s centered in ming Inspection hole (as
10)

aimed nto inspection hole, rotate cam

7} until front eylinder advance timing mark
Shown in Figure

8 Soe Figure 7-8, Tighten cam position sensor screws (5).

9, Install inner caver (4), inner cover screws (3), outer cover
(2) and new outer cover rivets (1)

10. Remove TIMING

Inspection hole, Ins

MARK VIEW

Il hex sok
PLUG trom

timing plug
liming



BANK ANGLE SENSOR

General

The
motor

Bank An
magnet at top of

orrectly. Reme

operating

itch OFF toje magnet and turn

Removal

1. Gently pull left side co

See Figure 7-29. Locate Bank Angle Sensor on battery

box, Remove screw

NOTE

avoid damage to terminals, remo

3, Carefully un-plug connector {134}

Installation

Install ne sensor - maka sure locating pin on

Install sensor scr je 10 15-20 in. Ibs (1.7 3 Ne

Install {ett side cover.

of
Figure 7-29. Bank Angle Sensor



MAP (Manifold Absolute Pressure) Sensor - 1200S

1. Loosen fuel tank rear mounting bolt 9 Lower

2. Remove fuel tank front mounting bolt, Carefully pivot bot
tank upward and prop in position to allow acess to the 10, Tighten fuel tank rear mounting bolt

MAP sensor

uel tank into position and install front mounting

3. Remove vacuum hase from bottom of MAP sensor.

Figure 7-28. Using appropriate too! gently release
tang holding sensor - Push sensor down.

5. Remove connector [80]

6, Plug connector (80] into new MAP sensorr

Slide MAP Sensor upward onto holding bracket untill
tang Is engaged.

8. Attach vacuum hose to MAP Sensor

Figure 7-28. MAP Sensor
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VACUUM-OPERATED ELECTRIC SWITCH (V.O.E.S)

ADJUSTMENT/TESTING 4, Slowly squeeze vacuum pu ie Banda tie ver fat ma
age ened DIM TTar reaclnga, Cheaneter shallMndleste swish ‘closed (aera ohms) wit an applTiming Mark Method vacuum ches (89-14 mn) mercury (Hg) a

vacuum reading of more than 4.5 in, (114 mm) Hg oF les
Verify engine \gnition timing. See IGNITION SYSTEM than 3.5 in, (89 mm) Hg is required to clo
ADJUSTMENTITESTING, IGNITION TIMING. Adjust ignition then the switeh must laced

liming, I necessary, and then perform the following V.O.ES.
check

1, With engine running at 1000-1050 rpm, disconnect

VO.E:S. vacuum fiose from carburetor tating,

2, Temporarily plug the open carburetor iting. Ignition
ming should retard (front cylinder advance timing mark

disappears trom view in timing inspection nole) and —

‘engine rpm should decrease [i

3. Connect V.O.ES, vacuum fase lo carburetor fiting e
Timing mark should reappear and engine speed should s Ey
Increase to previous rpm >

It speed does not first dectease and then increase as .
described, check V.0,E.S. nection to ignition module,

Ohmmeter and Vacuum Pump Method

The V.O.E.S. can also be checked using an ohmmeter, a Hal
ley-Davidson VACUUM PUMP (Part No, HD-23738) and Har 1. Top center engine mounting bracket
ness Connector Test Ki (HD-41404) 2, Vacuum-operatod electric switch (V.0.E.S,)

3. Bolt
1. Disconnect V.0,E.S. Deutsch connector A Nut

2 Ineet back mala probes In socket terminals of pat Figure 730. VOES mounting

3. Disconnect vacuum hose and connect vacuum pump to

V.O.E'S, vacuum fiting

1. V.0.ES.Deutsch 3. Ohmmeter probes
connector 4. Vacuum pump

2 Ohmmeter

Figure 7-29. Checking V.0.6.S. Using Ohmmeter and

Vacuum Pump
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V.0.E.S. - CONT.

REMOVAL

Section 4

AIR CLEANER, REMOVAL

Remo fear mounting bolt, jacknut and 2 flat washers tc
frame member,

raise rear of fuel tank

sannectar on top motor

ip trom T-stud,

Standing on vehicle right si
ightly and push 2-pin Deuts

mount rearward fo unsnap attachment

4. Depre tor to separate pin ana socket

housings. For bes! results, use a rocking mot

pulling the halves apart,

5. Remove bolt and nut attaching VO.E.S.
ngine mounting bracket

6 PUIVO.ES,
rom VO.E

embly out of cavity and di

ng. Note the blue mark on hose fit 9

7-50

INSTALLATION

caution
Verity that V.0.E.S, switch, wiring and hose connection
do not contact engine rocker box. Normal engine
vibration and heat can damage V.0.E.S. assembly it it Is

‘mounted in contact with the engine.

Noi

The correct V.O.E-S. for XLH Sportster moc
a nt mark on the hase

ntitied by

1. Install hose on VO.ES. fit

Insert bolt thro in backigh hole of top
mounting bracket, Mount tab of V.O.E.S, on bolt and

Rotate V.O.ES. so that rounded edge of bracket fac

upward toward fuel tank, Instal nut tc

top center engine mounting bracket. Tighten locknut to 6:
12 th-lbs (7-16 Nm) torque

enter engine

ocket hous

aca large end of
into pin housing until It snaps i

place. fot on attachment clip over T
tud on right side of top motor mour

forward to engage small end of slot

4, Slide flat washer on rear fuel tank mounting bolt. Insert
bolt through grommet ot right fuel tank lange, frame

member and grommet of left lual tank tlange, Install fat
washer and lacknut on end of bolt, Tighten boll {0 B-16 ft

Tbs (11-22 Nm) torque

5, Install alr cleaner; See AIR CLEANER, INSTALLATION in



IGNITION/LIGHT SWITCH

GENERAL (Figure 7-31)

ignitionvtight switch 8 not

feplaced as a unit i it alls
epalrable and must be

Awarning
DO NOT modify the ignitionlight switch wiring to
circumvent the automatic-on headlight feature, High
visibility is an important safety consideration for
motorcycle riders,

The vehicle is provided with a three-position combination igni

{ionight switch. The three positions are as follows

OFF

ACCIESSORY) + {gnition locked,
removable (HDI position lamp and

IGNITION

(gnition locked, lights off; key removable

instrument lights on; key
il lamp on),

Ignition unlocked, lights on; key not removable

Note that the key locks the ignition system and is removable
In both the OFF and ACC(ESSORY) positions. The accessory
position is ocated between the OFF and (GNITION po:
and. allows the rider to remove the key while leaving the
instrument lights on. In this position, the instrument (icon)
lamps, 4-way flashers (front and rear directionals) and tail
brake light are on or can be activated. On HD! vehicles the
position lamp and tailight 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 inadvertently
femoves the key in the ACC(ESSORY) position, the bat-
tery will be drained of its charge if the vehicle is lett
standing too long.

REMOVAL (Figure 7-32 )

Awwarninc
To avoid accidental start-up of vehicle and possible per-

sonal injury, disconnect the battery cables before pro-
ceeding. Always disconnect the negative cable first. If
the positive cable should contact ground with the nega-
tive cable installed, the resulting sparks may cause a bat-
tery explosion producing personal injury.

|, Remove seat,

2, Disconnect battery cables, negative cable first. See
BATTERY, DISCONNECTION AND REMOVAL in this
section

3, Remove ignition switch face nut

4. Remove Fuel tank, See FUEL TANK REMOVAL
4,

5, Remove mounting screw. Remove switch cover, Remove
switch from switch cover,

Section

6, Remove harness covering and cut switch wires 3 inche
fromn switch

OFF position
ACC(ESSORY) position
IGNITION position
Face nut
Switch cover
Mounting scrow

Figure 7-31. Ignition/Light Switch
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INSTALLATION (Figure 7-32)
rep ment conduit on har

2, Observing color codes, install butt connectors to
Wires, Complete butt splice to new ignition switch. S

butt splice connectors using UttraTorch UT-100 or other
radiant heating device. See SEALED BUTT GON:

NECTORS In this section for more detailed inform

Slide conduit over butt splice connectors.

4, Insert ignition switch into hole of switch cover. Th
TOP" stamped

word

‘on the switch body should face upward
toward the lettering on the switch position decal. Loosely
install face nut.

5, Install and tighten mounting screw to 3-7 It-lbs (4:9 Nm)
lorque

Tighten face nut to secure switch within cover

Using wo new caole straps, secure main harness to
‘ame backbone

warning

‘Always connect the positive battery cable first. f the pos:
itive cable should contact ground with the negative cable
Installed, the resulting sparks may cause a battery explo-
sion producing personal injury.

8. Install battery cables, positive cable first, See BATTERY.

INSTALLATION AND CONNECTION in this section,

3. Check ignitionvlight ich for proper operation

1, Ignitionilight switch 5, Screw
2. Butt connector 6. Cable stra
3. Face nut 7, Decal
4. Switch cover

Figure 7-32 Ignition/Light Switch Assembly



IGNITION MODULE - 1200S

GENERAL INSTALLATION
{, See Figure 7-6, Align holes mn ignition module wath thoseSee Figure 7-33. The ignition module is mounte4 in frame-mounted bracket,ated under the seat

Reler to IGNITION SYSTEM in this seation for inforn
the function and testing of the ignition module. The ignition
nodule 1s not repairable and must be replaced it dete

cure: module to bracket usin

10 15:21 inelbs (1,7
screws (18), Tighten

4. Nm) torque

ct ignition module (17) Deutsch connectors [1
1] t0 module,

tat Ket housing with g
ng, Push connector halves together v

poves on pin

fateh
ck (latch), press on one side of

the connector until that latch engages, then press on

hot

‘click. If latches do not c

posite side to engage other latch

Fit attachment olip ta pin housing, it removed, Place

large end of slot on altachment clip over T'stud on battery
tray, Push assembly toward plug end (sockel side) tc

‘engage small end of slot

Awannine
Always connect the positive battery cable tirst. 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.

4. Install battery cables, positive cable

INSTALLATION AND CONNECTIC

|EAT INSTALLATION in Seetion

st, See BATTERY,

inthis Section

Figure 7-33, ignition Module - 1200S 5. Install se

6. Test engine for proper ignition system operation

REMOVAL
1. Remuve seal. See SEAT REMOVAL in Section 2

warning
To avoid accidental start-up of vehicle and possible per:
sonal injury, disconnect the battery cables before pro-
ceeding. Always disconnect the negative cable first. If
the positive cable should contact ground with the nega-
tive cable installed, the resulting sparks may cause a bat-

tery explosion producing personal injury.

onnect battery cables. negative cable first. See

AY, DISCONNECTION AND REMOVAL

3AT

1. See Figure 7-6. Disconnect ignition module (17) trom

wiring harness at Deutsch connector

4. Depress external latches on socket hou

1 rocking motion to separate pin and socket halve

Remove screws (18) to t the ignition module (17) from



CAM POSITION SENSOR AND ROTOR - 1200S

GENERAL (Figure 7-6)

The cam position sensor (7) and rotar (9) are focated in the

gearcase caver (14) an the right side of the vehicle, The rotor
'$ mounted on the camsnafl. and operates at one-Nialf crank

haft speed. The cam position sensor wiring is connected to

1! 7) winng harness. Refer to IGNITION
TIMING in this Section for information on the lunction, testing

and adjustment of the cam position sensor and rotor assem:

REMOVAL (Figure 7-6)

Avwannine

Jo avoid accidental start-up of vehicle and possible
personal injury, disconnect the battery cables before
attempting any service procedure.

1 Disconnect bawery cables, negative cable first. See

BATTERY, DISCONNECTION AND REMOVAL

1) located on left frame tube under motor

3, Note position of
minal in plug end of conn

ead cam position

4. Remove tarminal

EUTSCH

following procedure outlined under

ELECTRICAL CONNECTORS at the end of

nil off heads of oute 4) using a 1/8

Incl dll Inboard through

holes in outer timer cover (2) and inner timer cover (4).

Ri

timer cover rivets

Tap remaining rivet shalt

Remove

Carotully remove
Inner cover seraws (3) and inner

any remaining pieces of rivets trom

gearcase cover timer bore

cover (4)

To obtain approximate ignition timing during instalation,
mark position of cam position sensor screws (5) an cam

position sensor (7),

8) Rlamave cam pos ASor screws) Carefully
cam position sensor. Remove rotor bolt (8) and rotor (9)

Carelully remove camshaft oll seal (10) if damaged or i
here Ie any evidence of all leakage past the seal
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INSTALLATION (Figure 7-6)

}. With the lipped sida facing Inboard, install new camshatt

cil seal (10) into gearcase cover (14 ed, Press

seal into position unl flush with surface of timer t

Position rotor (9) onto end of camshaft aligning noich
witht camshatt slot. Apply LOCTITE THREADLOCKER:
242 (blue) to rotor bolt (8). Install bolt to secure ralor

Tighten bolt to 43-89 in-Ibs (4.9-6 Nm torque

3. Install cam po
screws (5). Rot

position

tion sensor (7) and cam position sensor

le sensor plate to its previously marked
obtain approximate ignition timing

4, Route cam position sensor wiring leads downward

through hole (7 o'clock position) in timer bore of

gearcase cover (15), Route lead rd through bottom
opening between right crankcase half and. rear of

gearc

Acaution

Route cam position sensor wires about 1-1/2 inches (38

mm) forward of gearcase cover rear edge. It wires are
routed too far to the rear of this position, they could
contact the moving secondary drive belt and/or sprocket

resulting in damage to cam position sensor wiring

5, Install cam position sensor wiring terminal
posilions. in plug end of connector (14

black wires o

match same

19 end (from cam position

olor wires
(irom ignition module wiring harness). Install terminal

following procedure outlined under DEUTSCH
ELECTRICAL CONNECTORS at tho end of this s¢

in receptacle end of connector

Connect cam position ignition

module (12)
fensor (7) wiring to

i wiring harness connector (11

6. Check ignition timing as described under IGNITION

TIMING. Static Timing it cam position se been

Teplaced or proceed to Dynamic Tening Pages 14 in thy

of Final tighten

0 In-Ibs (1,4-2.3cam position sensor screw:

Nm) torque

install mer cover (4) using screws (3), Tighten screws ta

2:20 in-Ibs (),4-2.3 Nm

8. Secure outer cover (2) to inner cover using new rivet

Acaution
Use only H-D Part No. 8699 rivets to secure outer timing
cover. These rivets are specially designed so that no rivet
end falls off into the timing compartment. Use of regular
rivets can damage ignition system components and may
allow water to enter the timing compartment,

9. Install battery’cables, positive cable first, See BATTERY,
INSTALLATION AND CONNECTION in this Sectio



IGNITION MODULE - All except 1200S

GENERAL (Figure 7-8)
The

shaft speed. The cam po
the ignition module (1

TIMING in this Sex

and adjust
nly

to IGNITION
on tor information on the function, testing

of the cam position sensor and rator assem:

Figure 7-34, Ignition Module

REMOVAL (Figure 7-8)

Awarnina
To avoid accidental start-up of vehicle and possible

personal injury, disconnect the battery cables before
attempting any service procedure.

J], Disconnect battery ables, negative cable first, See

BATTERY, DISCONNECTION AND REMOVAL

Drill off heads of outer timer cover tivats (1) using a 3/8:
inch (9.525 mm) drill bit. Tap remaining, rivat shatts

inboard through holes in outer timer caver (2) and inner
timer cov Remove o1

Aemove cover cover (4)
aay

oximate ignition timing durin

‘am position sensor screws (5) on cam

6 Carefully remove shaft oil seal (10)
oll leake

damaged or if
he seal

Figure 7-36. Remove Module Plate and Wires
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INSTALLATION (Figure 7-8)
It the camshaft olf seal was removed, in: follows

With the lipped side facing inboard, install new camshatt
ii seal (10) into geare for (15), if removed. Pres

surface af timer bore.

Position rotor (9) onto end of camshaft aligning notch

with camshatt slot. Apply LOCTITE THREADLOCKER
(blue) to rotor belt (8). Install bolt to

Tighten b In-tbs (4.9-6 Nm) tor
Install cam ) and ¢

plate to it
nto obtain approximate ig

screws (5). Rotate se previously marked
ion timing,

4, Route cam fensor wiring leads downward

through hole Jock position) in timer bore of

‘gearcase cover (15). Route leads upward through bottom

f n right crankcase half and rear ol

Acaution
Route cam position sensor wires about 1-1/2 inches (38
mm) forward of gearcase cover rear edge. if wires are
routed too far to the rear of this position, they could
contact the moving secondary drive belt and/or sprocket

resulting in damage to cam position sensor wiring,

black wires of plug end (fromm on sensor ) must

frorn ignition module wiring harness), Install terminal:

DEUTSCH

nd of this seetio
procedure

TRICAL CONNEC

6 Ignition timing as. described under IGNITION

TIMING, Static Timing if cam position sensor has bee
replaced or proceed to Dynamic Timing Pagest4 in thi

ion if algring marks on onginal sensor. Fin:

mp sor screws (5) to 12-20 in-tbs (

Nm) torque.

7 over (4) using screws (3). Tighten screws td

2.3 Nm) torg

8 Se War (2) to inner cover new rive

AcauTion
Use only H-D Part No, 8699 rivets to secure outer timing
cover. These rivets are specially designed so that no rivet
end falls off into the timing compartment. Use of regular

/ets can damage ignition system components and may
allow water to enter the timing compartment

all battery cables, ¢
TALLATION AND CONE

¢ BATTERY,
TION in t tion



SPARK PLUGS

GENERAL
Harley-Davidson 612 spark plugs havea
educe the radio interference which originales in the motorcy-

8 ignition system. Spark plugs should be replaced every

0,000 miles (16,000 km), Use only the fesistor-type spark

I9s specified.

istor element to

ADJUSTMENT
park plug gay (0.038:0.043 in. (0.96-1.09 mm), Lise only a

wire-type feolor gauge. Bend the aut potrode so a slight

drag on the gauge is felt when passing it betwaen electrodes.

Never make adjustments by bending the center electrode,

CLEANING AND INSPECTION

Inspection

Examine
The

park plugs as soon a

posits on the plug be

liclency and are

they have been removed

are an indication of the plug

guide fo the general condition af piston:
on rings: valves, valve quides, valve seals, carburetor and

ignition system

Spark Plug Condition

Compare: your observations af

descriptions provided below
19 deposits with the

A. A wet, black and shiny deposit on plug base

plocltodes and ceramic insulator tip indicates an ol

fouled plug, The condition may be caused by one ot
mare of the worn piston

system,

lollowing: worn pistons

fings. wort valves, worn valve

eal, a weak battery or a faulty ignitor

B.A dty, Mlully. or sooty black deposit indicat
srburetor nif-tuel mixture that is too rich, engine

iding tor excessive periods of time andlor
enrichener usage for excossive periods of time

© A light brown, glassy deposit indicates an

d plug. This condition may ve
companied by cracks in the insulator or by erosion

of is caused by an airfuel
mixture that is too lean, a hot-running engine, valves

10l seating ot improper ignition timing, The glas

deposit on the spark plug is a conductor wh
ant may cause high-speed misfiring, A plug

roded electrodes, heavy deposits or a cracked
Insulator must be replaced.

'@ electrodes. and

A plug with
powdery deposit

Clean olf s

2 white, yellow, tan or rusty brown

ndicates balanced col
plug deposits at regular interval

See CLEANING.

Cleaning

Inspect spark plugs ¢
spark plugs every
Tequire cleaning betweer

¥y 5,000 milas (8047 km). Replace
10 miles (16,093 km), If the plugs

8, proceed as follows

1. Degrat se firing end of spark plug
CONTACT CLEANER, Dry spark plug with comp
air

2 Use a thin file to flatten spark plug
plug with sharp edges on its elactrod

40% less tiring voltage than one wilh rounded edges

jectrodes. A

3. Adj
section

park plug gap. See ADJUSTMENT in thi

INSTALLATION
Before installing spark plugs, check condition

1 oylinge

deposits with penetrating oll and

head and on plug. if necessary,

an out with @ thread

Apply a very light coating of ANTISEIZE LUBRICANT to
park plug threads, Install spark plug, Tighten spark plug

10 11-18 flbs (15-24 Nm) torque,

Wa torque wrench Is not available, linger-tighten spark
plug and then using @ spark plug wrench, tighten plug an:

xdditlonal 1/4-tun

3. Check engine idle speed, Adjust as nevessary



SPARK PLUG CABLES

GENERAL
Resistor-type high-tension spark plug cables have @ carbo

impregnated fabric core (instead of solid wire) for radio nais

suppression and Improved reliability of electronic
ts. Use the exact repla for best results,

compo:

REMOVAL

Awwarnina
Never disconnect a spark plug cable with the engine
funning. you disconnect @ spark plug cable with the
engine running, you may receive a potentially tatal
electric shock from the ignition system,

Acaution
When disconnecting each spark plug cable from its
spark plug terminal, always grasp and pull on the rubber
boot at the end of the cable assembly (as close as
possible to the spark plug terminal), Do not pull on the
cable portion itself. Pulling on the cable will damage the
cable's carbon core,

Disconnect 5

terminals.
ark plug cables from ignition coll and spark plug

INSPECTION
Check cabl for racks of loose terminals.

Check spark plug cable resistance wilh an ohmimetor. Rosis:

tance must be 1,625-3.796 ohms for G-1/24n mm)
cable, and 5,000-1 1,680 ohms for 20-in, (508 mm) For
1200S resistance values see chart on page 7-31

cable

Replace cables that are worn/damaged or thal do not meet
resistance specications. Check cable boots/caps for crack
or tears; also check for louse fit. on ignition coll and spark
plugs. Replace boots/caps you find any of the detrimental
conditions mentioned above,

INSTALLATION
Connect spark plug cables to ignition all and spark plugs,

Make sure bootsicaps are secured properly; this will provide
he necessary moisture-proo! environment for the ignition

ant spark plug terminals

Pn
Ss

eoeaesaeasesgsaiy ome

Figure 7-37, 12008 Spark plug cable routing



IGNITION COIL

GENERAL
The ignition coll is attached to a mounting bracke
the luel tank front mounting bolt

ecured by

See Figure 7:5 or 7-6. The ignition coil is a pulse-type trans:

jormer, Internally, the coil consists af primary and secondary
wiridings with a laminated jran core. The contents are sealed
Ia waterproot insulaling compound, The ignition coil is not
epairabla, Fleplace the ignition coll i it is not functioning

properly

The low-voltage ignition primary circuit consists of the cal pri
mary winding, ignition module and battery, When the circuit

closed, current flows through the call primary winding cr

ing a strong magnetic field in the Iran care of the ignition col

Wher the janitor
sensor plate and rotor, the ignition mod

the ignition primary circuit, which causes t

the coll core to collaps

module ra elves a signal trom the ignition
nterrupts (open:

ignetic fied in

iddenly,

The collapsing magnetic field induces a higl-voltage elect
al discharge in the ignition secondary circuit, which consists

sandary winding, spark plug cables and spark

high-voltage discharge produces a spark fo bridge
trade gap of each spark plug

plugs. Th
the el

Tho ignition coll fires beth spark plugs simultaneously. In one
park plug, the spark jumps trom the canter electrode to the

‘outer electrode, but on the other plug, the spark jumps in the

reverse direction (from tha outer electrode to the center elec

TROUBLESHOOTING

SYSTEM ff the
oughly, Also

lashooting procadures listed und

gina wil not start 16 alficult 10 8
heck condition of spark plug cable

IGNITION
fart or runs

Insulation
on cables may be cracked or damaged allowing high tension
current to short to metal parts. This prablem is most notice

able when cables are wot

If poor starting/runming condition persists, check resistance at
lanttion

meter. See Figure

te fits

cll primary and secondary windings us
38, Resistance values should be within

the follwing table:

1 a 2 ‘

F varketaak n7Ke127% éiy ‘hms | le "ohms ‘|
RADA

tal

chins >}Tt |
A ny ¢

7200S Ignition Goil Winding Resistance

Ignition Coil

Primary Circuit

Test

Ignition Coil

Secondary Circuit =F)

Test

Figure 7-38. Test Ignition Coll Resistance Te

Ignition Coil Winding Resistance - All except 12008

Ignition Coil | Ohmmeter
Winding

Normal Resistance |
Range (in Ohms)

Primary

Secondary | 10/000-12 500

© A low resistance

winding; replace coil

© Ahiigh resistance value might indicato that there is some
coroslon/oxidation of the coll terminals; clean teriin

e Indicates a shor

and. repeat resistance test. I resistance is still high ator
cleaning terminals, replace coll

© An infinite ohms (no continuity) resistance value

an open circult

a)
3 break in the coil winding

REMOVAL - ALL EXCEPT 1200S

(Figure 7-39)

Awarnine
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, (t
the positive cable should contact ground with the nega
tive cable installed, the resulting sparks may cause a bat-
tery explosion producing personal injury.

1. Disconnect battery cables, negative cable first, See
BATTERY, DISCONNECTION AND REMOVAL in this
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1. Ignition coit
2. Spark plug cables
3, Positive terminal (white with black

tracer)
4, Negative terminal (pink)
5. Bolt and lackwasher (2)
6. Ignition coll mounting bracket

Figure 7-39. Coll Mounting- All excopt 1200S

Figure 7-40. Coil Mounting - 1200S

2. Disconnect spark plug cabl 2) from ignition coil (1),

3, Disconnect ring terminals of white with black tracer from
coll positive terminal (3). Disconnect ring terminal of pink
Wires from coll negative terminal (4)

4, Remove two bolts and lockwashe

plate (8) and ignition coil
(5). Remove nut
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INSTALLATION - ALL EXCEPT 1200S
(Figure 7-39)

1. Position ignition coil (1) onto ignitian coll mounting
bracket (6)

2, Secure ignition coll using nut plate and twe bolts and
lockwashers (5), Tighten bolts to 2-6 ftibs (38 Nm)

torque,

3, Connect ting terminal of pink wir
terminal (4). Connect ring terminals
tracer wires to coll positive terminal

to coll negative
of white with black

4, Connect spark plug c: (0 ignitian coil (1)

Awaaninc

Always connect the positive battery cable first. If the pos-
ive cable should contact ground with the negative cable
Installed, the resulting sparks may cause a battery explo-
sion producing personal injury.

5. Install battery cables, positive cablo fist, See BATTERY,
INSTALLATION AND CONNECTION in this Section,

REMOVAL - 1200S (Figure 40)

1. Disconnect battery cables,
BATTERY, DIS

section,

negative cable first, See

SONNECTION AND REMOVAL in this

2. Remove fuel tank front mounting bolt and raise tank,

3. Remove plug wires from coll towers (note location,see
Figure 7-37),

4. Disconnect primary wires connector (838)

5, Remove mounting bolt to free coil

INSTALLATION - 1200S (Figure 40)

Position coil under mounting bracket and install bolt,

2. Torque coil mounting bolt to 2-6 f-tbs (2.7-8.1 Nm)

3. Connect primary wire connector [898]

4, Attach plug wires to coll towers (see Figure

5, Lower fuel tank into position and i bolt



CHARGING SYSTEM

GENERAL
The charging
See pag

em consists of the alternat

2 for charging system circuits

F and regulator

Alternator

The alternator consist
which is mounted

of two main components: the rotor

on the engine sprocket shaft, and the sta
tof, which is bolted tothe engine cr

Regulator

ult combines the {y iclions of rectilying ancl rag plating,

TROUBLESHOOTING

Special Tools Torque Values

MILLIAMP DRAW TEST

Bo sure accessories are not wited 80 I
Chack for this by connecting ammeter between negati:
tery lerminal and battery.

Figure 7-18. Connect ammeter between nagative battery
terminal ané battery, With this arrangement, you will also pick

up any ragulator drain. With ignition switch and all lights and
accessories turned 10 OFF, amperage reading should be
miliamperes maximum, A higher reading indicates excessive

3 milliamperes maximum

C)

AC voltmeter

Preliminary Checks

When the charging system falls or does not charge at a s
faclory rate, itis recommended that the following checks be
made,

Battery

Check for # weak or daad battery, See the BATTERY section,

Battery must be fully charged! in order to perform any electri

cal test

Wiring

Check for corroded or loose connections in the charging cit

Regulator inspection

The regulator base just have a clean, tight connection for

propel grounding. Check by using an ohmmeter with one
lead on a known good ground, such as battery ground cable,

and the other on the regulator base

Tha stator connector plug located on the right front downtube
nd tight

Regulator Bleed Test

Be sure regulator is connected to battery, See Figure 7-26,
Unplug two-pin stator connector: Use a trouble light and
touch one probe to a known good ground and the other to the

regulator pins, one ata time. I light glows, replace regulator.

7AM

anon None --B__ Be :
+

negative

cableIgnition “ort

Figure 7-41. Milliampere Draw Test

Any accessories must bo considered and checked for exces
siva drain. Isolate the source of the excessive currant draw by
disconnecting regulalor oF accessories until current draw |

reduced,

This condition could drain battery completely If vehicle
parked for a long time,

NC

A battery

static araln,

h surtace discharge cone

‘rect by cleaning battory case.

761



CHARGING SYSTEM TROUBLESHOOTING

NOTE SYMPTOM
mponent fails 4 test and is BATTERY BECOMES DISCHARGED

t ‘be re-tested to be sure problem =a
tad,

replaced, the

hhas been corr

Test battery,
Charge or replace as required, See

BATTERY section

=

Inspect requiatar
Correct a @ REGULATOR INSPECTION.

Test regulator

See REGULATOR BLEED TEST

Isolate damaged

component or wiring,

lexcessive accassorio: Record measurement,

Replocsiaor}e-{ Fal} StATon je Fal} Feronm CURRENT OUTPUT TEST
CHECK, Record measurement and compare with

ca TOTAL CURRENT DRAW TEST before
proceeding,

Perform

AG

OUTPUT

System tests Good up To This point

regulator Suspect

1. Accessories an for long
is parked and not runnin

iods when vehicle

2. Accessories on when vehicle is ridden very
Perform CURRENT OUTPUT slowly for long periods,

3, Battery self-discharge andlor accessory draw
because vehicle was not operated for a long
period,



GE) BLUE

BK) BLack

5N) GREEN

ABLE

BATTERY
CABLE

ASSY REF
N 70079-94

PIN Ww

STARTER

BATTERY

REGULATOR

ma <<

ONNECTOR),Y,
(77)

[asa i

(68) TEN

ig

STATOR (

XLH Models Charging System Circuit



Total Current Draw Test

gure 7-42, If battery ru

mponenis and

xceed output of the charging system. To check for this condi

tion, place joad tester duction pickup ent probe

gative cal

or cu

1 below.

| BATTERY

Figure 7-42, Check Current Draw (Ignition Switch On)

Disconnect the regulator {rom the stator at the connecter on

the right front downtube (see Figure 7-28) and start th

motorcycle. Start engine and run at 2000 rpm

With ignit and all continuously running lights and accesso:
ies lured on (headlamp on high beam) read the total cur

rent draw. Compare this reading to the reading obtained in

CURRENT AND VOLTAGE OUTPUT TEST. The current out

put should exceed current draw by 3.5 amps, minimum. I not,
there may be toa many agcessories for the charging system

hand

Reconnect the regulator alter the

NOTE

Rider's habits may require output test at lower

Current and Voltage Output Test

1. Conneet lo: and posit

srminals and place load tes!
tester negative 0 leds to bat

Induction pickup over

regulator cable as shown in Figurepo:

Fun the engine at 2.000 R.PM. Incre
required to obtain a con:

a. The
measurement

urrent output should be 19-23 amps. Make note oi

(OC output)

BATTERY
To stator

Figure 7-43. Current and Voltage Output Test

Voltage Output Test

See Figure 7-43, After removing the load, read the load tester

voltage meter. Voltage to the battery mus
15 volts, If voltage is highe

Acaution

Do not leave any load switch turned on for more than 20
seconds of overheating and tester damage are possible.



3 Stator
lead

Regulator
lead

Figure 7-44. Test for Grounded Stator

Stator Check

1. To check lor a grounded stator, turn off ignition and dis

vonnect the ragulator from tha stator at the connector on

the right front fi 28)1@ downtube 00 Figu

s 44, Connect an ohmmeter on the RXtSoe Figure

ccale between crankcase and either stator socket. There

}ould be no continuity (~ ohms) across either test point

Any other reading indicate

See Figure 7-45, Check the resistance using an ohmrme

ter set on the AX1 scale, Resistance across the stator

sockets or pin 0,2-0.4 ohm:

stator is damaged and must be replaced.

ould be Wthe resistance

AC Output Check

1. See Figure To tWst AC output, disconnect the regu:

lator ana connect an AG voltmeter across both statar
sockets. Fun the engine at 2000 LPM, The AC output
hould be 38-52 volts AC

Hf the output is below sp

id be a faulty rotor or stat

ications, charging problem

Hf output is ¢

ing problem might be faulty regulator/rectifier. Replace

3. Check the output again as described under CURRENT
)UTPUT TESTAND VOLTAGE

Figure 7-45. Check for Stator Resistance

Regulator
lead

Stator
lead

Figure 7-46. Check Stator AC Voltage Output



ALTERNATOR

REMOVAL AND DISASSEMBLY

warning
To avold accidental start-up of vehicle and possible
personal injury, disconnect the battery cables (negative
cable first) before performing any of the following

procedures,

1. Remove primaty cover, See PRIMARY
REMOVAL, PRIMARY COVER in Section 6.

CHAIN,

2 Remove clutch assembly, primary chain and engine
pprockal/rotor assembly as a unit. Refer to PRIMARY

DRIVE/CLUTCH, REMOVAL in Section 6. Remove!
disassemble rotor andlor stalor, as required, Refer to the

following procedure

Rotor (Figure 7-47)

1. Remove bolts which secure alternator rotor (1) to engine

sprocket (2)

1. Rotor 2. Sprocket —3._-Blocking

Stator
Screw (4)
Voltage regulator
Stator wiring
Regulator wiring

Connector
Cable strap (2)
Gearcase cover
Grommet

Figure 7-47. Removing Rotor From Sprocket

Position blocking (3) Under rotor (1). Press sprocket (2)

tree of rotor

NoTE

Resistance to sprockevrotor disassembly is due in part tc

nagnetic force of the permanent rotor magnets,

Stator (Figure 7-48)

1. Disconnect stator wiring (4) from volta

(5) at connector (6)

squlator wiring

Remove cable straps (7).

3. Withdraw stator wiring (4) from opening between right

crankcase half and gearcase cover (8).

4. Using a 7-27 TORX driver, remove and discard screws
(2) which secure stator (1) to left crankcase half,

Figure 7-48. Stator Assombly and Stator Cable Routing

Acaution
Stator TORX screws contain a thread locking compound,
Do not reuse oxisting screws. Always use new screws
with the proper thread locking compound. Loss of torque
on TORX fasteners could result in alternator damage.

5. Remove stator wiring grommet (9) from left crankcase

halt

Withdraw stator wiring (4) from grommet fale in lett

cranke: ise half. Remove stator (1)
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CLEANING, INSPECTION AND

REPAIR

Acaution
Do not strike or drop alternator rotor or damage to
magnet adhesive may occur. Magnet adhesive damage
can result in rotor failure.

{Clean rotor with a petroloum-base solvent. Remove all

foreign material from rotor magnets, Replace rotor if

folor magnets are cracked or loose,

2, Cloan stator by wiping with a clean cloth,

3, Examine stator leads for cracked or damaged insulation,

NOTE

The rotor and 8

damaged.

or can be replaced individually it either is

ASSEMBLY AND INSTALLATION
Dep

and st

ble procedures whic

ending on whether the rotor, the stator, or both the rotor
tor were removedidisassembl

follow:

d, perform the applica:

|. See Figure 7-48, Feed stator wiring (4) with attached
grommet (9) into open grommet hole in lett crankcase
halt.

2. Apply a jight coating of clean engine oil or chaincasa
lubricant to grommet (9). Install grommet into hole in lett
crankcase hall

AcauTion
Stator TORX screws contain a thread locking compound,
Do not rouse existing screws: Always use new screws
with the proper thread locking compound, Loss of torque
on TORX tastoners can result in alternator damage.

3. Position stator (1) on left crankcase half. Secure stator
Using new Tore screws (2). Use a T-27 TORX driver 10
Lighten screws to 30-40 in-Ibs (3.4-3.5 Nm) torque.

Acaution
‘Make sure stator wiring is routed about 1-1/2 in. (38 mm)
forward of gearcase cover rear edge. If routed tao far to
the rear of this position, wiring could contact the moving
secondary drive bell and/or sprocket, resulting in
damage to stator wiring and charging system.

4 Route {lor wiring (4) across top of crankcase halves to:
Route stator wiring downward
jeen fight crankcase halt and

right side of engine.
through opening bet
gearcase cover (8)

NOTE

Temporarily attach a thin flexible “feed” or mechanic's wire to

the connector end of the stator wiring to assist in the routing
of the wiring.

5. Route stator wiring (4) forward and then upward along
inboard side of right frame downtube, Connect stator

wiring (4) to voltage regulator wiring (5) at connector (6).

6. Secure stator wiring (4), along with any other wires at

hoses routed in the same location, to right frame

downtube using cable straps (7)

7. See Figure 7-49. Position rotor () on sprocket (2). Align
holes in sprocket with holes in rotor, Apply a drop of
LOCTITE THREADLOCKER 242 (blue) to threads of
each mounting bolt, Insert mounting bolts through rotor
and start bolts into tapped holes in sprocket, Position a

section of pipe (3) with an inside diameter larger than the
sprocket mounting hub over center of rotor. Press rotor
onto sprocket, Tighten bolts to 90-110 ines (10,2-12.4

Nm) torque.

1. Rotor 2. Sprocket —3._Pilpe section

Figure 7-49, Pressing Rotor onto Sprocket

8. Install clutch assembly, primary chain
sprocketrotor assombly as a unit. See
DRIVE/CLUTCH, INSTALLATION in Section 6.

and angina

PRIMARY

9, Install primary cover, left footrast assembly and gear shi
lever, Sea PRIMARY CHAIN, INSTALLATION, PRIMARY.
COVER in Section 6.

10, Connect battery cables to battery (positive cable tis

11. Test charging system. Sea CHARGING
ADJUSTMENT/TESTING in this section

SYSTEM



VOLTAGE REGULATOR

GENERAL INSTALLATION (Figure 7-51)

1. Install mew voltage regulator (2)

downtubes using mounting bolts (3) and to
(4), Tighten locknuts or bolts O in-lbs (4.1-6.8

The voltage regulator is not repairable. The unit must be

2004 if i fal:

: great Ne rau

t Regulator

est charging system, See CHARGING SYSTEM

ADJUSTMENT/TESTING
Figure 7-50. Vollage Regulator

REMOVAL (Figure 7-51)

4Awanwina F

Acaution 2

4
1, Locate the voltage regulator (2) between the right and 5 1 3

6
2. Diseonnec ytage regulator wiring to alternator stator

halve : 7
1. Frame downtube 6. 1-Pin Connector

1, Cut upper cable strap (5) which secures voltage regula: 2. Voltage regulator (Charging wire to
tor wiring fo right side motoreycle frame downtube. 3. Bolt (2) Main Circuit Breaker)

Figure 7-51. Voltage Regulator Mounting



BATTERY

GENERAL (Figure 7-52)

The battery (1) is located below tha seat on the left side of
the vehicle, The battery stores electrical energy for the pur
poses of starting the motorcycle, operating accessories when
the engine is not running and providing additional current

(above that generated by the alternator) when required, The
battery will remain in good condition if the current draw is bal-
anced by the current input,

The YTX20L-BS battery installed in 1998 XLH Sportster

motorcycles is @ permanently sealed, maintenance-free,
Jead/calclum and sulfuric acid battery. Do not remove the cap.
strip 1o add water, or when charging the battery.

1. Battory 3.
2. Battery tray 4.

Battery cover
Battory strap

Awaanine
Batteries contain sulfuric acid which is highly corrosive
and can cause chemical burns, Avoid contact with skin,
eyes or clothing. Always wear approved eye protection
when working around batteries, Battery electrolyte is poi-
sonous; Keep children away from battery.

ANTIDOTE

External - Flush with water.

Internal ~ Drink large quantities of milk or water, fo
lowed by Milk of Magnesia, vegetable oll or
beaten eggs. Call doctor immediately.

Eyes ~ Flush with water, get immediate medical
attention,

Figure 7-52. Battery assembly

ADANGER - EXPLOSIVE GASES
Cigarettes, flames, or sparks could cause battery to}
lexplode. Always shield eyes and face from battery. Do
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,
Jand clothing. in event of accident, flush with water and}
call a physician immediately.

KEEP OUT OF REACH OF CHILDREN
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Figure 7-53. Maintenance-free batlery

ACTIVATION/TESTING
Maintenance-free batteries are shipped _pre-charged;
however a voltage check should be pertormed before putting
the battary into service.

Voltmeter Test

The voltmeter test provides a general indicator of battery
condition. Check the voltage of the battery lo make sure it

inv a 100% charged condition. If the open voltage (no
loads applied) reading is below 12.8 V, charge battery and
recheck voltage alter battory 2 hours, It battery
reads below 12.8 Volts, after 10 hours of charging using a
constant current charger (set at 1.8 amps), replace the

battery. Tapered-rate chargers or trickle chargers will requite
longer charge tirn



[State of Charge Voltage
100" ? 13.00

= | 12a
—__aes¥

— 122V i

Load Test

The load test measures pattery performance under full

current load and is the bast indicator of battery condition,

Acaution
Fully charge the battery betore testing. It battery is not
fully charged, test readings will be incorrect,

Load battery to three times amp hour rating using the load

tester, See Figure 7-54. Connect tester leads to battery posts
and place induction pickup over negative (black) cable. The

Harley-Davidson 18 amp-hour battery should be loaded to

three times its amp-nour rating, or 54 amps for 15 seconds,
Voltage reading troughout the fest should be 9.6V or more

at 70°F (21° C),

)
)

® G)
BATTERY

Figure 7-54. Battery Load Test

CLEANING AND INSPECTION
4, Battery top m les

may cause the batiery 10 self
than normal

2 Inspect battery screws and cables for breakage

connections and corrasion. Clean clamps. Cc
nals with grease.

Inspect battery for discoloration, raised top, oF war
case which may indicate hattery has been wvert

arged,

4. Inspect the battery case for cracks or leaks

CHARGING BATTERY

Awannine
Always unplug or turn battery charger OFF before con:

ecting or disconnecting charger clamps from battery.
Connecting oF disconnecting clamps with charger ON
could cause a spark and a possible battery explosion. A

battery explosion may rupture the battery case and spray
sulfuric acid resulting In personal injury.

AccauTion
Never add water to the maintenance tree battery, and
ever remove the sealed caps on top of tho battery. Never

allow a battery to stand in a discharged condition,

1. Remove battery trom
level surface

aoe battery on a

Accaution
Refer to the charging instructions on the top of the bat-
tery. Do not reverse the charger connections described
{in the next step, or the charging system of the motorcy-
cle could be damaged.

| ] Charge Period
Secon}, Tees | iysne boot

} |
1005 10 NONE

| [Bev 10 hours

3. battery gels hot, over 110°F (44°C) (warm to the

n), discontinue charging and let b altery cool down

roa)



3, Tighten starter post nut (positive battery cable) to 60-85
indbs (7-10 Nm) torque. Bias negative battery cable
toward center of vehicle (to compensate for opposite
torque reaction) and tighten bolt on rear engine mount
boll to 25-30 ft-lbs (34-41 Nm) torque.

4, Install screws, flat washers and lockwashers to secure
rear brake line clamps to left rear fork and frame down:
tube. Tighten clamp screws to 15-21 in-Ibs (1,7-2.4 Nm)

torque,

1. Starter
2. Positive cable terminal

3. Positive lead (to main circuit breaker)

Figure 7-55. Positive Cable Starter Post Connection.
(Right Side View)

Install battery onto battery tray. Install battery cables
positive cable first. See BATTERY, INSTALLATION AND
CONNECTION in this section,

Install seat. See SEAT, INSTALLATION in Section 2.
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Ignition module

Figure 7-56. Battery cable routing (Left Side View)

Bolt/washer

Figure 7-57 Battery tray



LAMPS

GENERAL 9. Check light beam for proper Iateral alignment. Main
beam of light should be airected straight ahead (1.9.

The headlamp Is a replaceable bulb (element) type. When ‘equal area of light to right and left of center).
bulb replacement is required, use only the specified "Ha!

‘Adjust headlamp alignment. if necessaryhalogen bulb (Part No, 67697-81). p alignment. .
1. Remove snap plug (1) on top of headlamp brackst (2),

The high beam, oil pressure, neutral, and turn signal indicator Loosen headlamp lamp nat (3)
Jamps do not have replaceable bulbs; the entire unit must be

replaced if faulty,
Tilt headlamp up or down to properly aim it in relation to
the horizontal line and, at the same time, turn it right or

‘The speedometer has two illumination lamps; the tachometer lett to direct light beam straight ahead.
has one, See SPEEDOMETER AND TACHOMETER,
REMOVAL/INSTALLATION in Section 2 for bulb replacement
instructions.

3. Tighten headlamp clamp nut to 10-20 ft-b

forque after lamp Is properly p

in headlamp bracket

18 (14-27 Ne)
itioned. Install snap plug

Domestic front directional/running lamps have double-fla
ment bulbs, HDI front directional and all rear directional [Fle

lamps have single-filament bulbs.

The tail lamp uses a double-filament bulb,

ADJUSTMENT
(8

Headlamp (Figure 7-58)

Awannina
Do not modify ignition wiring to permit motorcycle
operation with headlamp off. Operation without
headlamp reduces your visibility to other motorists and
may lead to an accident

Check headlamp beam for proper height and lateral align:
ment. Proceed as follow:

|. Verity correct front and rear tire inflation pressure.

Place motorcycle on level floor (or pavement) in an area:
‘with minimurn light

3, Point front of motorcycle toward a screen or wall which is
25 ft (7.62 m) away from front tire contact patch on floor
(ie. directly below front axle}

4, Draw a horizontal tine, on screen or wall, which is 35 in.
(889 mm) above floor

Have @ person, whose weight is roughly the same as
that of the principal rider, sit on motorcycle seat. Weight
of rider will compress vehicle suspension slightly,

5 Stand motorcycle upright with both tires resting on floor

and with front wheel held in straight alignment (directly 1. Snap plug
forward) 2. Headlamp bracket

3. Headlamp clamp nut
7, Turn ignitionvlight switch to “IGNITION” position. Set

handlebar switch to high beam position, Figure 7-58, Headlamp Alignment

8 Check light beam for proper height alignment. Main
beam of light (broad, flat pattern of light) should be

centered on horizontal line of screen or wall (i.e. equal
area of light above and below line).
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REMOVAL/INSTALLATION

Headlamp and Bulb (Element)

1. See Figure 7-59, Remove screw (1) and outer molding
ring (2), Pry headlamp assembly (4) from rubber
mounting.

2. See Figure 7-60. Firmly depress lock release tabs (3) on
left and right sides of locking connector (2). While holding

both lock release tabs down, carefully pull connector
from headlamp (1) terminal

3. Remove rubber boot (4)
assembly (1)

4, See Figure 7-61, De
unhook them from

from back of headlamp

s ends (3) of retaining clip (4) to
lots in headlamp assembly (1)

Accaurion
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 trom bulb (2). Remove
bulb from headlamp assembly (1).

6, See Figure 7-37, Installation is the reverse order of
Temoval. When installing rubber boot (4), position vent
drain holes (5) to the bottom. Be sure headlamp and
connector block terminals are clean to ensure a good

electtical contact

7. Aiter final assembly, align headlamp as described under
LAMPS, ADJUSTMENT, HEADLAMP in this section,

Molding ring
Headlamp bracket
Headlamp assembly

Figure 7-59. Headlamp Assembly
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Headlamp assembly
Locking connector
Lock release tab (2)
Rubber boot
Ventidrain hole

Figure 7-60. Headlamp Locking Wiring Harness
Connector

1

2.
Retaining clip end (2)
Retaining clip

Headlamp assembly 3.
Bulb (element) 4,

Figure 7-61, Replaceable Headlamp Bulb



Indicator Lamp socket 3 the: black +4-pin Multlock connector located
1 tho headlamp bracket and element housing

Replace indicator assembliés as follows: 3s the button and separate pin and socket halve

1. Remove
bracket (W y attached

MP 4. Open the secondary Irom the socket side (plag ent
jembly) from upper connector), Seo AMP MULTILOCK ELECTRICALdiamp

stem br \NECTORS in
2, Soe Figure 7:62, On XL Cust nove top and bottom 5 ga #

pair of sorews from the rear of the riser cover, See Figure 5 Gently depress terminal latches inside sockel jousing
5 nd back out all sockets through holes in rear wire seal64 and 7:65, Remove tront of 1

lectrical br

cover to expose

electrical bracket off c 6. Cut cable strap on wi
annector and remov!

aundle Ieading to Multlock

;aniluit

Use a rocking mation while pulling on indicator lamp to
remove indicator lamp fron jousing,

B, See Figure 7.63. Cut wire from bulb

approximately 1-1/2 inches before the splic

aves the splice as well as the ather bulb connection:

bly

thi

Top screws lentes the spe , '

and high bear lamps lead to the 4-wire splice,

9. Push on bulb socket 1o move bulb assembly out through
w\

© 10. Trim wires of replacement bulb assembly to prope

| bags ne aes seer
Nash identified by the colored tape, {t necessary, AMP

¥ MULTILOCK ELECTRICAL CONNECTOR!
CRIMPING INSTRUCTIONS i this section.

Figure 7-62. XL Custom riser cover

Single Instrument Plug **

Speedometer Only Secondary lock
open

14-Pin Black (Loft Side)

BN (RT) 8 3

4. W (MB) ) pyr ya

5. Vv (LT) 10.

Bk

——"Maatkings on Wire:

tt

Socket No. 5 "1

Figure 7-63. Single Instrument Plug- Schematic and Wire Colors



Right hand controls Left hand control: Instrument lights fe Saad

Figure 7-64. XL Custom - Riser cover removed Figure 7-65. XL Custom - Electrical bracket removed

Secondary

lock open
Dual Instrument Plug ** (Left Side)

Speedometer and Tachometer

14-Pin Black 1. Orangawwnterace 5. V(LT" 9 GNY(OPTM 13
2, White w/Graentacar 6. Os)" 10. 14, BK"

—SIE~—. ananty 7. Pink 11. BK(*

Markings on Wires. 4 W(HB) 8 TN(N)* 12. Black

Tach| Speedo

SocketNo. 4

Figure 7-66. Dual Instrument Plug- Schematic and Wire Colors
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"

16.

18

Socket end
housing,

inst bulb back intoInsert replacement

Install butt connector to remaining wire (bl
of replacement bulb assembly, Complete butt splice to 1
1/2 inch lead remaining from old bulb assembly. See
SEALED BUTT CONNECTORS in this section

Slide conduit over butt splices and wire crimps. Install
ew cable strap to secure conduit to wire bundle,

Fit rear wire s
Grasp

al into back of socket hot
ckets approximately 1 5.4 mm) behind

contact barrel, Push sockets their respective
chambers. For correct wire color locations, see Figure 7-

no tachometer) or Figure 7-66 (tachometer). Feed
each socket into chamber until it “clicks” in place, Verify
that socket will not back out of chamber: a slight tug on
{he wire will confirm that itis locked in place

ing, it removed

Push on secondary lock of socket housing and press
down unti it snaps in place.

Align the tabs on the socket housing with the grooves on.
the pin housing, Push the connector halves together until
the latch “clicks

Position Multlock connector beneath bracket at back of
headlamp assembly (inside riser cover on XL. 12000),

Align holes in headlamp bracket with holes in upper stam
bracket. Install two bolls with lockwashers. Tighten bo!
to 10-16 ft-lbs (14-22 Nm) torque. On XL 12006, install

1

2
5
4,

Left turn 5. Right turn
High beam 6, Trim cover
Neutral 7. Instrument bracket
Oil pressure

Figure 7-67. Indicator Lamp Assembly



REAR BRAKE SWITCH

Pull terminal
af stoplight switch

ch rubber boot (1) to remove trom switch body
Unthread switch from tee nut (2) an rear brake line (3).

Thiead new

(3). Tighte

torque

ight switch to tee nut (2) on brake line
assembly to 7-10 this (8-14 Nm)

Install boot (1) om stoplight switch:

stall terminal sockats on switch spadi

Roll master cylinder and bleed t
HYDRAULIC SYSTEM, Test oper

lamp with the rear brake
and the ignitionilight switch turned ON.

applied
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1, Rubber boot 3,
2. Tee nut

Brake line

Figure 7-68, Rear Stoplight Switch (Lelt Side View)



HANDLEBAR SWITCHES

GENERAL
The itches are ol tugged construction and feature a

erior seal {0 protect electrical cantacts and camponent
from dirt and moisture in harsh environments,

The left handlebar switches include the headlamp HI - LO.
switch, horn and left turn signal switch, The right handlebar

the engine start and RUN - OFF switch and
ch. The individual switches are non

repairable and must be repl they mattunction

sivitches includ

NoTE

feplace ot repair individual switches in either (he right or

‘ett handlebar switch assemblies, see SWITCH REPAIR)

REPLACEMENT following the REMOVAL/INSTALLATION
procedure:

The following removal and

fa switch assembly, switch h

ation apply
acing ing, oF

dlebars

REMOVAL

Right Handlebar Controls

Acaution
Do not remove the switch housing assembly without first
placing a 5/32 Inch cardboard insert between the brake
lever and lover bracket. Removing the assembly without.
the insert In place may result in damage to the rubber
boot and plunger of the front stoplight switch

wee Figure ace the cardboard ir

brake lever and lever bracket

5/92 inch
cardboard

Insert

Figure 7-69. Install Cardboard insert

2, Using a T27 TORX drive tiead, remove the two scraws

with flat washers securmg the handlebar clamp to the
nas Remove the brake lever/master

cylinder assembly and clamp trom the handlebar.
neylinde

3. Using a T25 TORX drive head, remove the upper and
lower switch housing sere

4. Remove the friction shoe (rom the end ot the tension
adjuster screw

NOTE

The ric a loase jit and may fall out or become
dislodged it the lower switch housing is turned upside down o
shaken,

5. Remove the brass ferrules trom the notehes on th
Inboard side of the th

rules {rom the cable «
contol grip, F

id fitting:

6. Remove
dlebar

he throttle control grip trom the end af the han

7) Pull the crimped inserts al the and of th
ontrol cable housings {rom th

For best result 2 10k
a drop of light oll on the retaining sing:

throttle aca (a

it neces

sary. Remove tha cables from the switch housing,

Left Handlebar Controls

Using a T27 TORX. drive h

wwiteh housing,
19 motion while pling,

nead, remove the two screw:
with flat washers securing {he handlebar clamp to the
‘lutch lever bracket, Remove the clutch hand lev
assembly and clamp from the handlebar

Using TORX drive head, remove the upper and
lower switch housing screw:

3, Remove the grip sleeve from tte end of the handlabar
damaged,

INSTALLATION

Right Handlebar Controls

1 With he coneave side facing ups
0 that the pin hole Is over the point of the adluste

NOTE

ition soraw
the |

loose fit and may fall ou

ide dows

2. Push the throttle and idle control cabl
switch housing until they snap in pi

lole the different diamete
of the thraitle and id

Inserts

pla housings. See Figure 7-70

diametePush the larger insert (silver colored, 5

ard, install the friction

or become

imped into tha end

neh

7:3 mm) of the throttle cable housing into the larger hole
in rant of the tension adjuster screw,

Push the smaller diameter insert (gold colored, 1/4 inch:
63 mm) of the idle cable hausing ita the smaller h
the rear of the tension adjuster screw

781



Lower
switch

housing

Idle cable Throttle cable
insert 1/4” Dia, insert 5/16” Dia

Throttle

grip

Figure 7-70. Install Throttle/idle Control Cables
In Lower Switch Housing

NOTE

To mbly, place a drop of light oll on the retaining rings
of the crimped inserts. Always replace the retaining rings it
damaged or distorted,

3, See Figure 7-71, Route the cable to th
housing as shown,

upper switch

Upper switch
housing cable

End
fittings

Figure 7-71. Route Cable to Upper Switch Housing

Slide the throttle control grip over the end of the right
handlebar unti it bottoms against the closed end. Rotate
the grip so that the forrule notches are at the top. To pre
vent binding, pull the grip back about 1/8 inch (3.2 mm),

5, See Figure 7-72, Position the lower switch housing
beneath the throttle control grip, Install the brass ferrules,
‘onto the cable so that the ond fittings seat in the ferrule
recess. Seat the ferrules in their respective notches on
the throttle control grip. Verify that the cables are cap-
tured in the grooves molded into the grip.

6. Position the upper switch housing over the handlebar
and lower switch housing

Verify that the wire harness conduit runs in the depres:
sion at the bottom of the handlebar. Be sure that the
upper switch housing harness will not be pinched under
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Figure 7-72, Install Throttle/idie Control Cables
‘on Throttle Contro! Grip

the handlebar wh
ened

Start
not tighten.

he upper and lower switch housing

the switch housing screws ate

ws, but do



Acaution

See Figure 7-73. Do not remove the 5/32 inch cardboard
Insert wedged between the brake lever and lever bracket.
Removal will result in damage to the rubber boot and
plunger of the front stoplight switch during installation of
the master cylinder assembly.

Groove

5/32 inch
cardboard
insert

Figure 7-73. Leave Cardboard Insert in Place

9. Soe Figure 7:74. Position the brake lever/master cylinder
assembly inboard of the switch housing assembly

engaging the tab on the lower switch housing in the
yroove at the top af the brake lever bracket.

Switch
housing lever

assembly bracket

aa / w=
Figure 7-74. Fit Brake Lever/Master Cylinder to

Right Handlebar Switch Housings

1. Align the holes in the handlebar clamp with those in the
master cylinder housing and start the two screws (with
llat washers), Position for rider comfort. Beginning with
the top screw, tighten the screws to 60:80 in-Ibs (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 35-45 indbs (3.4-4.5,
Nm),

NOTE

Always tighten the lower switch housing screw first $0 th
any gap between the upper and lower housings Is at the front
of the switch

12. Remove the cardboard insert beween the brake lever
nd lever bracket

13 the switches for proper operation

14, If necessary, secure wire harness conduit to handle
sing new cable strap. Position cable strap approxi:
mately 4-5 inches from handlebar clamp. Cul any excess
cable strap material

Left Handlebar Controls

1. ifthe grip sieeve was removed, t

bar to remove all adhesive residue,
oughly clean handle:

Using a piace of emery ol
side of handlebar

th, rough grip end of left

NOTE

Botore applying adhe:
of handlebar with a

ve in the next step, cl

fone,

an the left

bApply LOCTITE PRISM PRIMER (770) to inside of
handgrip. Remove any excess PRISM PRIMER, Wait two
minutes for PRISM PRIMER to set before beginning the

next step.

Apply LOCTITE PRISM SUPERBONDER (411) to
inside of handgrip, Place new handgrip on lett buckhorn
handlebar

NOTE

SUPERBONDER will sot in four minute:
24 hours.

and be fully cured it

Roll grip to evenly distribute adhesive on inside
Install grip on handlebar with a twisting motion,

urlaces

Sea Figure 7-75. Install upper and lower switch housings
on handlebar. Be sure that ribs on outboard side of
switch housings ft in grooves malded into grip.

Figure 7-75. Install Lett 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 lover bracket.
Removal will result in damage to the rubber boot and
plunger of the front stoplight switch during installation of
the master cylinder assembly.

Groove

5/32 inch
cardboard
insert

Figure 7-73. Leave Cardboard Insert In Place

9. See Figure 7-74. Position the brake laver/master cylinder
assembly inboard of the embly,
engaging the tab on the lower switch housing in the
groove at the top of the brake lever bracket,

switch housing as

Switch
housing lever

assembly gp bracket
SS me:

Figure 7-74, Fit Brake Lever/Master Cylinder to
Right Handlebar Switch Housings

10. Align the holes in the handlebar clamp with those in the
master cylinder housing and start the two screws (with

flat washers). Position for rider comfort. Beginning with
the top screw, tighten the screws to 60-80 in-Ibs (6.8-9.0
Nm) using a T27 TORX drive head,

11, Using a 25 TORX drive head, tighten the lower and
upper switch housing screws to 35-45 intbs (3.4-4.5,
Nm,

OTE

Always tighten the lower switch housing screw fst So that
any gap between the upper and lower housings Is at the front
of the switch

42, Remove the cardboard insert betweer
and lever bracket

the brake lever

13, Test the switches for proper operation.

14, If necessary, secure wire harness conduit to handlebar
using new cable strap. Position cable strap approxi
mately 4:6 inches from handlebar clamp. Cut any ex
cable strap material

Left Handlebar Controls

1. INthe grip sleeve was removed, thoroughly clean handle
bar to remove all adhesive residue,

Using a piece of emery oloth, rough arip end. of lett
side of handlebar

NO’

Before applying adhesive in the next step, clean the left side
of hanalebar with acetone.

bApply LOCTITE PRISM PRIMER (770) to inside of
handgrip. Remove any excess PRISM PRIMER, Wait two
minutes for PRISM PRIMER to set before beginning the
next step.

@.Apply LOCTITE PRISM SUPERBONDER (411) to
inside of handgrip, Place new handgrip on left buckhorn
handlebar

Nore

SUPERBONDER will set in four minut
24 hours

and be fully cured in

Roll grip to evenly distribute adhesive on inside surtaces
Install grip on handlebar with a twisting motion

2. See Figure 7-75. Install upper and lower switch housings
on handlebar. Be sure that ribs on outboard side of
switch housings ft in grooves molded into grip.

Figure 7-75. install Left Handlebar Switch Housings
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3. Verify that the wire harness conduit runs in the groave al

the bottom of the handlebar. Be sure that the Upper

switch housing harness will not be pinched under
handlebar when the switch housing screws are tight-

4 Start the upper and lower switch housing screws, but do

not Tighten

5, See Figure 7-76. Position the clutch hand lever assembly
inboard of the switch housing assembly, engaging the

the lower switch housing in the groove at the bot

tom of the clutch lever bracket.

Groove

Clutch fever
bracket

‘Switch housing
assembly

Figure 7-76. Fit Clutch Lever Bracket to
Lett Handlebar Switch Housings

5. Align the oles in the handlebar clamp with those in the
clutch lever bracket and start the two screws (with flat

washers), Position for rider comfort, Beginning with the

top screw, tighten the screws 10 60-80 in-lbs (6.8-9,0
Nm) using a 727 TORX drive head,

Using a 725 TORX drive head, tighten the lower and

ipper switch housing scrows 10 35-45 inelbs (3.4-4.5

Nm)

nore

Always tighten the lower switch housing screw litst so that
any gap between the upper and lower housings is at

of the switch.

1a front

ies for proper operation.

9. If necessary, secure wire harness conduit to handieba

ew cable strap, Position cable strap approx!

mately 4-5 inches from handlebar clamp. Cut any excess

cable strap material
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SWITCH REPAIR/REPLACEMENT

Right Handlebar Switches-Disassembly

Acaution

See Figure 7-76. Do not remove the switch housing
assembly without first placing a 5/92 inch cardboard
insert between the brake lever and lever bracket. Remov-
ing the assembly without the insert in place may result in
damage to the rubber boot and plunger of the front stop-
light switch.

|. Place the cardboard insert between the brake lever and
lever bracket,

2: Using a T25 TORX drive
lower s

head, remove the upper and

itch Housing screws,

Mt replacing lows switetes

through 7 belore continuing to repair
upper housing switches, proceed dire

housing perform steps 4

ection. If replacing

tion

4, Using a 727 TORX drive head, loosen the upper screw
uring the handlebar clamp to the master cylindar

housing, Remove the lower clamp screw with flat

wasner

5. Remove the brass ferrules from the notches on the
inboard side of ihe throttle control grip, Remove the ter

rules from the cable end fitings.

6. Remove the Iriction shoe

adjuster scrow,
from the end ol the tension

Nore

The friction show is a loose fit and may fall out or become dl
lodged if the lower switch housing Is turned upside down or

aken

7, Remove the throttle
diet

onitral grip fom the end of the hai

Right Handlebar Upper Switch Housing

Repair

NOTE

Replace the and engine si Nes as a
gle assembly even if only one switch Is determined fa be

1) See Figure 7-77. From inside the switch housing, remove
the Phillivs screw with lockwasher fo release the bracket
Flemove the bracket and switch assembly from the hous:
Ing.



Hl

\ 76 |

Channel

Splices

Cable strap \ Conduit

Figure 7-77. Upper Right Handlebar Switch Housing

(Without Splices)

Move cable conduit tro

wires 1/4 inch from old

beneath wing of bracket. Cut
hes. Discard old switch and

bracket assembly

Slide condi
wut off 172

accass site) wire

forward over cur ends of switch wires ana

ich of conduit material. Push conduit back 1o

NOTE

1 and st

inches

pped,

Soe the last part of switch
ERAL REPAIR PROCE DURES for infor

smant, GEN:

6, Loop swi ich wires 0 that spliced ler

in Figure 7-78, Route
16 are positioned

downstream ol

switch side of

Figure 7-78. Upper Right Handlebar Switch Housing.

(With Sptices)

7, Install a new 7 inch cable strap benealh wing on engine
start switch side of bracket and capture wire splice

5. Place switch assembly into upper housing aligning hol

in bracket with threaded hole in boss. Be sure that
bracket is fully seated. The step at the edge of the bc

housing. Ve

side of brackel

10, Securely tighten cable strap tc WW splices to brackat

material

11. See i 3HT HANDLEBAR SWITCHES-ASSEMBLY.

Right Handlebar Lower Switch Housing

Repair

From inside the

o free conduit from the tur

witch housing, caretully cut cable stay

ignal switch bracket.

Reme

he tor

ch

Phillps: screw

witch br

smbly from

ith lackwasher to relea
Remove the br

ousing,

TURN-RIGHT SIGNAL SWITCH

cur

assembly,

4/2 inches from old switch, Discard old switct
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See the last part of swit
ERAL REPAIR PROCEDURE

practices:

repairiteplacem
for information oF repal

3. See RIGHT HANDLEBAR SWITCHES-ASSEMBLY

FRONT STOPLIGHT SWITCH

idge between the switch and

using, t present. Ti
Inger and slowly rotate

ightly

1 Caretully remove the
witeh hi

housing, depress the

upward while rocking

Cut wires 1 inch trom old switch, Discard old switc

ght sw 1 to length (2-1
tipped.

See the last part ich repait/teplacement, GEN-

ERAL REPAIR PROCEDURES for information on repair
practi

4. Carefully dopress plunger against inside wall of switch

housing, With thumb over plunger bore, mave

the installed position in the switch
plunger is pos

downward. whil

only atter

wit inte

pusing cavity

against thumb, slowly rotate

‘ocking slightly, Release tha plunger
ich is properly positioned in the ca

Verify that the plunger i

boot Is not compressed, coll

gently work the

extended,

square in the bore and that the

id, of torn. If necessary,
and out until boot (8 fully

von switch 80 that It bottam

Tun in groove at base of cav

acing outward, Insert wedge

housing.

6 Sea Figure 7:79, Push da

against housing and wiro

ity. With the concave
ety ind outboard side of swil

art i
ar i stil)

7. Push wedge dow
Verify that the ph

drop of

(0 bottams against housing.

are in the bore and then
TV Silicone Sealant on upper c

8, See RIGHT HANDLEBAR SWITCHES-ASSEM

Right Handlebar Switches-Assembly

1. See Figure 7-80. Insert tapered end of new
strap into round hole in tur
then feed back through using the adjacent hole,

the oblong hole for the bracket screw.

Inch rable
ignal switch bracket and

|_| ;

housing \

stoplight |
switch

I : |

Switch wires

Figure 7-79, install Stoplight Switch

Z-inch Rh
cable strap KC

\\,
Bracket i,

\ N

Right turn }
signal switch

Figure 7-80. Insert Cable Strap in Switch Bracket

Bo sure that all

witch brackel.

plices are positioned above the turn signal

Place the turn

aligning the
ighal switeh mibly info the housing

blong hole in the bracket with the threaded
hole in the bos hat the bracket is fully sealed

Tabs on oach side of bracket are

into switety housing

3. Start Phill
inside hou

AccauTion

Ht routed incorrectly, wires may be pinched by casting or
diebar resulting in switch tallure.

op Swi

shown
hat spliced lengths are positioned

Capturing conduit about 1/4 inet

N cable strap to di dull to bracke
any excess cable strap material

from end, securely

Remove



candult and

draw splices

le strap material

6. Install second 7 inch cable strap capt
Securely tighten cable strap towire splice:

ta conduit. F

Tighten Philips screw to secure bracket inside housing,

8 Route wire bundle to upper swite!

pressing co

bracket

gular arm of bra

Stoplight swi

housing by gently

next to angular arm. of

19 third cable

able strap material. W necess:

et down

1 positor

y, bend

ard to firmly secure front

3. IH lower housing switches were repl ed 10 tep

10. If upper housing swilchas were replaced, proceed 1o

10. With the concave side facing upward. install the frictior
hoe so that the pin hole is over the point of the adjuste

jetlon shoe Is a Joose Ill and may fall out ar becorne di

wer swilch housing is turned upside down o

11. Sli

handlebar unt it bottoms

he grip so that the ferrule notches are

vent binding, pull the grip back about 1/8 inch,

he tivottle control grip over the end of the right

against the closed end, Rotate

12 Position the lower switch housing beneath the throttl

control grip. Install the brass ferulas onto the cables so

that the end fittings seat in the ferrule recess. Seat the

forrules in their respective notches on the throttle contro!

sip. Verify that the cables are captured in the groav

ind lower

swite

ing, Verity that the

nduit runs In the depression at the bottom of the hary
ss

4. Startt switch housing screws, but do

fot tighten,

15, Position the brake leverimaster cylinder assembly

inboard of the switch housing assembly engaging the tab

on the lower switoly housing in the groave at the top of
the brake lever bracket.

6, Align the holes in the handlebar

ylinder housing and (owith
flat washer), Beginning with

Ihe top screw, tighten the screws to 60-80 in-Ibs (6,8-9.0

Nm) using a 127 TORX drive head

lamp with thos
lart the lower sere

17. Using a T25 TORX drive hea, tighten the lower and

upper switch housing screws to 35-45 inlbs (3,4-8.5
Nm)

ahten

tween the and lowe! jousings Is at th

18. Remove the cardboard insert between the brake

and lever bracket

18. Test the switchos for proper operation

Left Handlebar Switches—Disassembly

}) Using a T25 TORX drive

2. It replacing Housing switches
bbelore continuing to rep.

housing switches, prc

lower perform
section.

27 TORK drive h

It replacing uppe

ist 80 thal

front



Left Handlebar Upper Switch Housing

Repair

Repla

8), From switch housing, remove

ase the bracket,
ly tron

1. See Figure

ti

Remove the bracket

Figuro 7-81. Upper Loft Handlebar Switch Housing
(Without Splices)

fondult from beneat

switche

wing of bracker, Cut
‘card old switch and

Move cable

C

assembly

nds of switch wires and

duit bavk to

Slide conduit forward over cut
cout aff 1/2 inch of conduit matenal, Push co

access switch wires

eparate new horn switch and high/low beam switch

NOTE

beam switch wires ai
hes and 2

the fast

‘AL RE
vractices,

part o}

PAIR PROCE

Loop ihat splices
in Figure 7-82. Route

ath wing on

a5 seen in Figl

7-88

il |
switch

Splices

Figure 7-82. Upper Lett Handlebar Switch Housing

(With Splices)

Install a new 7 inch cab on horn

witch side of bracket and
trap berieall

‘apture wire splic

8, Place switch

In. bracket

bracket is (ul
aptures the bottom edge of t

each side of the bracket fit in slot

Assembly Into upper housing aligning hole
ded hole in boss, Be sure that

the edge of the bo:

kot, while tabs on

cast into the housing.

nstall Phillips

Inside housing Verily that wing

ide of bracket caplures edge of conduit

10, Securely lighten cable
Remove any excess cable

11, See LEFT HANDLEBAR SWITCHES-ASSEMBLY,

Left Handlebar Lower Switch Housing

Repair

1 From inside the switch housing, c arelully Gut cable strap

(a free conduit fram t

2 Remove the Phillips

iat switch
rom the housing

3 4-4/2 inches trom old switet (Turn L-(ott) Sigr
Switch). Discard switch assembly

4 1 of swileh repalrireplacement, GEN.
|AL REPAIR PROC for formation’ on repair

practi

5. See LEFT HANDLEBAR SWITCHES-ASSEMBLY



Left Handlebar Switches~Assembly

‘See Figure 7-83. insert tapered end of new 7 inch cable
trap into round hole in turn si witch bracket and

hen feed back through usi ve

the oblong hole for the brackel

7-inch cable strap

Bracket

|| bertturn i
signal switch

Figure 7-83. insert Cable Strap in Switch Bracket

wit

» oblong hole in the bracket with the threaded

boss. Be fully seated,

Tabs on sach side of bracket ate captured in slots cast

Into switoh housing.

lengths are

witch > that splleec

lighten cable strap to draw’ conduit to bracket. Remove

any excess cable strap materia

Tighten Phillips screw to secure bracket inside housing,

Route wire bundle to upper switch housing below and
then forward of the main wire harness. positioning con:

thannel next to angular ari

able
ol bracket. Secure

using new

able strap materia

rap, Cut any excess

1B. |Wlower hou

2 II upper

ep 13,

placed, proceed ta step
fe replaced, proceed to

9. Install upper an
sure that nbs on

lower switch housing on handlebar Be

outbo: ings fit inrd side of switch hol
grooves molded into grip. Verify that the wire harness
conduit runs in the depression at the bottom of the han

dlebar

10. Start the upper and lower switch housing se
nt tighter

44. Pos ion the clutch hand lever assembly inboard of the

ich housing assembly, engaging the tab on the low
witch housing in the groove at the bottom of the clutc

acket

12. Align the holes in the handlebar clamp with tho
utc! acket and start the lower scre

wastier), Pasition for rider comlort. Beginning
Yop screw, tighten the screws to 60-80 Intbs (6.8-9.0

using a 727 TORX orive head.

lever b

13, Using a T2 head, tighten the Jower and
upper SCIEWS 10 35-45 Indbs (3.4-4.5

Nm)

Not

Always tighten the lower switeh hou vew first $0 that
and lowany gap between the uppe

of he

housings is at

witoh

operation
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General Repair Procedures

void damaging conduit with
ack and

trap in kit

Strip 1/2 inch lation off switch wires, Twist stripped
ends of switch wires until all strands are tightly coiled,

Cut dual wall heat-shrink tubing (supplied in kit) into one:

ich segments. Slide tubing aver each wire of new swite

assembly

Splice existing and new switch wires, matching wire col
oFs. Solder the spliced connections. For best resulls, do
one wire al

5. Center the heat-shrink tubing over the soldered splices

Awaaning
Use caution when operating the UltraTorch UT-100, or
any other radiant heating device. Read the manufac:
turer's instructions carefully before use. Improper han
dling can result in personal injury. Always keep hands.
away {rom tool tip area and heat shrink attachment.

Avoid directing the heat towards any fuel system compo:
nent. Extreme heat can cause fuel ignition or explosion
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6 Using the UltraTorch UT-100 Robinair Heat Gun with
heatshrink attachment, or other suitable radiant heating
device, uniformly heat the heat-shrink tubing to. insula
and seal the soldered connections. Apply heat just until

the meltable sealant exudes out botti ends of tubing and

it assumes a smooth cylindrical appearance.

Acaution

Electrically connected solder outside the tubing may
cause a short to ground,

Inspect the melted sealant for solder beads. Excess sol

der or heat may force some solder out with the melted

sealant. Use a small needle nose to remove any
solder found. Briefly heat the connection to reseal the
tubing if solder beads were removed, Use less solder or
reduce heating time ar intensity when doing subsequent



HORN

GENERAL TROUBLESHOOTING

Removal © Discharged battery
Turn wheel to the righ lo access horn area. The horn is

ated belween the front downtubes seit
2, W battery has a satisfactory charge and wiring appears 10

move terminal olips from herr spade connection be in good condition, check for the follawing

Remave the two screws (2) threaded into ell nuts (10) © Poor ground to frame through mounting hardware or
on horn bracket. glound wire (see Steps 3-6 bel

© inoperative horn switch (
Natiisstaliayion 3. Remove terminal clips from horn spade connection:

Thread two screws (2) into well nuts
Vinibs (7-4 Nm),

10) and torque to 4. Gonnect a voltmeter as follow.
@ Positive (+) lead to wire terminal

Instat harness lerminall clips on horn spade connections
Attach the yellow wire with black tracer to rear terminal,
black wire to tront terminal

© Negative (-) lead to ground

Turn ignition swt

voltage Is pre:

XLH 1200/5 See Figure 7-84 battery voltage is not present, either horn switch or

wiring to horn is faulty,

ON, Depress ham switch, It battery
ant, horn or horn grounding is faulty.

6. I the horn is taulty, then it must be replaced as an

assembly, The horn Is not repairable. It the horn switah i
faulty, replace the switch according to (Ne procedures
outlined in Section 2, HANDLEBAR SWITCHES,

erminal clips from horn spade connections REMOVAL AND INSTALLATION,

Removal

Remov

3. Remove acorn nut (9) and lockWasher (5) (0 free hor

sembly from rubber mount stud (

1, Remove wire conduit trom clamp (18) at back of hort

Remove locknut (7) trom circular recess at back of horn
bracket. Remove horn (17) from chrome horn cover (14

move internal tooth lackwasher (8) from horn stud)

Installation

her (6) on horn stud

lide horn (17) into chrame cover (14) pushing stud at
back of horn assembly through hole in horn bracket (19)
Apply Wo drops ot LOGTITE THREADLOGKER 222
purple) to threads of locknut (7), Install locknut on horn

slud and tighten to1 10 inibs (7-14 Nm) torque

Install harness terminal clips on horn spade connections
Attach the yellow wire
black wite to rear terminal. Push

back of horn bracket

ith black tracer to front terminal
ne conduit into clip at

(nstall horn on rubber mount

bracket. Install lock
fubber mount stud. Tighten acorn nut to 5-16 tt-lbs (7-20
Ni

ud (20) of frame mounting

) and acorn nut (9) on

torque
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Figure 7-B4. Horn assemblies
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NEUTRAL INDICATOR SWITCH

GENERAL (Figure 7-85) TESTING (Figure 7-85)
1. Remove sprocket cover; see REAR BRAKE LINK

AND SPROCKET COVER, REMOVAL in Section 2.
The neutral indicator switch (1) is threaded into the transmis:

sion portion of the right crankcase hall (2); it is immediately
forward of the main drive gear shalt (3). The sprocket cover 2. Disconnect wire lead from neutral indicator switch (1)
must be removed to test the switch. If switch require

replacement, secondary drive belt and transmission sprocket
must also be removed there is not enough clearance to allow
the removal of the switch without first removing the transmis: © I indicator lamp lights, then problem is at indicator
sion sprocket, switch, Replace switeh

3, With ignition switch ON, touch the neutral indicator wire
Jead to a suitable ground

@ It indicator lamp. does not light. then problem is
Appin on the shifter drum contacts the neutral indicator switch where in circuit (i.e. indicator lamp burned out,
plunger, completing the neutral indicator circuit. The switch is loose connection, or faulty wiring),
not repairable; if malfunctions, it must be replaced

4, After testing, connect wire load to indicator switch (1).
Install sprocket cover and any other removed
components; see REAR BRAKE LINKAGE ANDO.
SPROCKET COVER, INSTALLATION in Section 2.

REMOVAL AND INSTALLATION
(Figure 7-85)

1. Verify that the ignitionfight switch is turned to OFF

REAR BRAKE LINKAGE
(OVAL in Section 2

2, Remove sprocket cover; sex
‘AND SPROCKET COVER, F

3, Place transmission in first gear, Remove two socket
head screws (7) and lockplate (6).

Acaution
Transmission sprocket nut has left-hand threads. Turn
ut clockwise to loosen and remove from main drive gear
shatt,

4, Remove transmission sprocket nut (5) trom 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, Remove transmission
sprocket (4) (with secondary drive belt) trom main drive
gear shalt (3)

Remove wire lead from neutral indicator switch (1).
Remove switch from right crankcase hall

Apply a light coating TITE THREADLOCKER 242
(blue) to new tor switch (1) threads. Install
switch in crankcase (2), and tighten switch to 3:5 ftlbs
(4-7 Nm) torque, Gonnect wire lead to switch,

8. Install transmission sprocket (4) (with secondary drive
belt) onto main drive gear shaft (3) according to
applicable procedures listed in TRANSMISSION

> <| indicator switch
2. Right crankcase half INSTALLATION AND SHIFTER PAWL ADJUSTMENT in

3. Main drive gear shaft lon 6.
4. Transmission sprocket 9 sprocket cover and any other removed
5. Transmission sprocket nut (LH threads) components; see REAR BRAKE LINKAGE AND
6. Lockplate SPROCKET COVER, INSTALLATION in Section 2
7. Socket head screw (2)

10. Adjust secondary drive belt tension; see SECONDARY
Figure 7-85. Neutral Indicator Switch DRIVE BELT, ADJUSTMENT in Section 6

7-94



DIRECTIONAL (TURN SIGNAL) CANCELLER

OPERATION (Figure 7-86)

General

Botti the directional
controlled by an ¢

(turn signals) and 4.way llashers are

.cttonic. module (selt-canceller)

The module is secured to the rear tender, under the seat

Tha cancel contains circuitry ta generate pulses fof “lash
ing’ the appropriate directional lamps, thereby eliminating the
previously used directional and hazard Nlashers. Steps 1
2 below explain canceller operation when a rider signals for a

lett turn: step 3 explains canceller operation when a right Ni
is signalled,

1 Pre sing the left turn signal switch causes
a momentary 12 vde to be applied ta Pin 8, The module
sends a series of 12 vde pulses (Pin 4) to flash the left
irectional lamps (iront and rear),

The modula snonitors the number of vehicle
sensor pulses from the speedometer at Pin 5. The

Indicate vehicle distance traveled, Wher
umber of switch closure pulses equals a quantity pre

In the module, the left turn signal i
automatically canceled,

speed

nt

the
at

3. Pressing and releasing the right turn signal switch
| momentary 12 vdc to 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 he cancelled by pressing the wun signal

switch a second timo, Pressing the left turn signal switch
while the right turn signal | iN cancel the
right tum lamps and activate the Je turn lamps (and vice

Hazard Flasher (4-Way)

To activate the nazard flashers, simultaneously
hold bott right and left turn signal switches for 1-1/2

hazard flashers, momentarily press
Tight and left turn signal switches simultaneously.

press and

seconds

DISTANCE TEST
Directioy

al as}

distance t

Wic speed. Turn siq

cancel after rear whe cerlain ¢
measuring

velad immediately upon release ot tt
switch button.

Directionals will remain th hing for the followin

within the speed ranges specified:

Speed range #1 34 mpl 24 fH, (0.04 mi
-4e'anvih 7m

Speed range #2 38-44 mph 399 M1. (0.06 mi
6-71 krvi 103m

Speed range #3

Speed range #4

45.60'mph

74-97 kv

np

88+ kmh

A. (0.13 mi

207 m

Socket Housing
Alignment Tabs

8-Place Gray Deutsch Connector

Pin Housing
Alignment Grooves

| Pin Wire ahi EUNC!

i @® _| Modiile ground to motoreyare

©) | circuit breake

Figure 7-86, Turn Signal Module Pinout
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NOTE

reedometer tes

me lest can also be performed using the

1 (HD-41954) as an input de

To check modu pe ion, proceed as follows,

1. Operate the motoreyolé at 1 mph (24 keh}, which is
the midpaint of spe nge Hl

Press and release right tum switch button. Closely
monitor vehicle speed and odomet
Ihe sistance travel

reading. M
rom the time the button is released

to the time the directional cancel

18 1 and 2 for leftturn

NOTE

odometer's smal $f Unit-ot-n sure for distance
(0.1 mile) &s larger than the dista 2 me8 YOU Wi suring for

speed range #1 (0.04 mile), you wil need to release the

signal switctt butt ber is completely centered
(on the odometer's wheel and watch for the point where
the tenth next

Repeat and 3 or right

of speed ranges 2 through 4

and left turns at midpoint

WW the distances observed in Stops 1 through 4 are nat
correct, check the fallowing

a. Tut signal module found and module pin

b. Vehicle speed sensor operation, connoctions and

grounds

Replace module with one known ta be good and
fepeat DISTANCE TEST.

NoTE

16 ground potent

t have good co

ALTERNATE TIME TEST
er way of checking the self-cancelling turn signa
fo measure the length of time the di

constant vehicle speed. From the insta
switch button Is réleased, measure

he directional

he tur

the number of se

proximate elap:
should be as follows:

limes at four coi

| TURN SIGNAL ELAPSED |
TIME (in seconds)

CONSTANT SPEED

25 mph (40 kmh)

38 mph (61 kinvh) 5

52 mph (84 km/h) era

65 mph (105 kinvh) fi

RIDER PREFERENCE AND
CONTROL

To extend’ the distanceltime that directionals flash, simply
press and hold the turn signal switeh button, Since the mod
ule does not begin to measure distance traveled and time

lapsed until the switch button is released, the flashing
sequence Is prolonged

To shorten the distance/time tha
|urn signal switch bution a second time
ara stil lashing. Thi
Signal

procedure immediately cancels the turn

TROUBLESHOOTING
See the following chart for rot.

Acaution
Do not apply 12 vdc to self-cancelling module without pir
1 connected to ground or module will be damaged



Turn Signal Troubleshooting - 883 Only

Use this chart for Speedometer trouble codes 9 (speed DIAGNOSTIC NO’
output shorted high) and 10 (speed output shorted low or

open), The relerence numbers below correlate witt
alagnostic flow chart,

@ _Use Speedometer too! HD-#1354 to Input a signal whic
tes 3 MPH. Enter 70 into tester and watch

elevate rear whee! and spin briskly while looking for

age to drop on WIGN wie

Check for Voltage on WIGN Wire In Gon=
nector [30B] While Connected. Voliage
Will be 9:11. VDC with rear wheel station:

ary, and 3:6 VDC When rear Wheel i
Rotated Faster than 9 MPH, 1s il?

- Ee
Replace Turn Disconneat Connector | [Disconnect Connector (30) and remove

signal Module [90] and remove Speadometer Harness Connector at

Speedometer Ha Back of Spoadometer. Check for Cont:
fnass Connector at nuity Between W/GN Speedometer Har
Back of Speadom ness Connector ai Back of Speedometer

ter, Check for Con and WIGN Wire in Turn Signal Module

jontinuily Present?
lty to Ground on WIGN ES ctor [30].

Battery Voltage Present =
an WIGN wire with Con: Repair open

rector 30) Stil Discon in WIGN Wire
necled?

Turn Signal
Module

to drop on WIGN wire. II tester Is not availa

797



Turn Signal Troubleshooting -1200 Models

Chart 1: Turn Signals Will Not Cancel.

Les]

E>
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Turn Signal Troubleshooting - 1200 Models

Chart 2: Turn SignalsWill Not Flash Right, Will Not Flash Left.
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REMOVAL/INSTALLATION - DIRECTIONAL CANCELLER

1. Remove seat, See SEAT, REMOVAL in Section 2.

2. Verily that the ignitlonlight switch i turned to OFF

(On 12008 models:

. to detach electrical bracket from

ket

Femove screw securing module to rear fender. Remove

module

6, Align new setf-cancelling {umn signal module and insert

screw. Tighten screw to 3-5 In-Ibs (.3-,6 Nm)

Align tabi

of module
ket hol

lush connecto

Jing with grooves on socket plug

DF until fateh ‘click

8. On 12008 models:

© Align holes in electtical bracket with wellnuts. in
‘ross member of motorcylcle frame

bolts to 6-0 instbs (0,7-1,0 Nm) torque,

). Tost all turn signal functions, See DISTANCE TEST OR

ALTERNATE TIME TEST in this section

10, Install seat, See SEAT INSTALLATION in Section 2

Socket plug “

Sa

_— 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

ee ELECTRICAL BRACKET, REPLACE FUSES in this
ection

use completes the clrouit as long as current (amperage) flow @ See ELECTRICAL BRACKET, REPLACE MAIN
ing through the fuse does not exceed the ampere rating of the CIRCUIT BREAKER in this section
fuse, Ifthe cirouit current happens to exceed the fuse ampere
raling, the use opens and the current flow in the circuit is
Interrupted.

The Main circuit breaker is the automatic-reset’ type, the
bimetalic breaker contact automatically closes (completing
the circuit) once it has cooled down from the initial overload. If
the overload condition still exists, the breaker contact will
again open to. interrupt current flow. This “cycling effect
(opening and closing) of the breaker contact continues as
long as the current circuil averload condition exists,

Main Breaker (30 amp)

Figure 7-89. Fuse Block

Figure 7-88, Main Circult Breaker

Awarnina
To prevent accidental start-up of vehicle and possible
personal injury, disconnect battery cables (negative
cable first) before performing any electrical work.

XLH models have 4 fuses and one circuit breaker, all of which
are installed on the electrical bracket (under side cover). The

fuses are all rated at 15 amperes, The main circuit breaker is
rated at 20 amperes,
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ELECTRONIC SPEEDOMETER - HOW IT WORKS

The electronic speedometer consists of a speed sensor, func:
tion switch and the speedometer. The speed sensor is
mounted on the right side of transmission case below the
starter, The sensor circuitry is that of a Hall-Etfect sensor that
is triggered by the gear teeth of Sth gear on the transmission

mainshaft. The output from the sensor is a series of pulses
that are interpreted by speedometer circuitry to control the
position af the speedometer needle and the liquid crystal dis:
play (LCD) odometer display. The odometer mileage is per
manently stored and will not be lost when electrical power is
tured off or disconnected. The function switch allows
ing or “toggling” bet
plays. To zero the trip odometer, have the 0%
visible, press and keep the function switch depre:
ttip odometer mileage will be displayed for 2-3 seconds and

then the mileage will return to zero miles:

The odometer can display seven numbers to indicat
mum of 999999, miles. The trip odometer can display five
fuumbers for a maximum of 9999.9 miles

Circuitry in the speedometer also conditions the sensor input
to provide an input to the tum signal canceller

Function switch

T BK)

\ (R)

1 | Speed
sensor

[| Sth gear
| mainshan =) w)

4 GR)

Sensor leads:
Rered: +12 VDC
W.white: Output signal (square wave)
BK-black: Ground

12 vde input

Connector [65A8B]

White/grean wire to
turn signal canceller

Figure 7-90, Electronic Speedometer
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ELECTRONIC SPEEDOMETER AND TACHOMETER

Speedometer Removal - 1200 models 6

instrutank, De
stud. Unplug

ich speedometer
(65), Cut cplug from frame

traps holding sensor har arness from Speedometer Installation - 1200 models
area and allow to hang fe tr le

Install gasket removed in Step 6, above
2 Detach headtight nly from top of fork bracket ta allow

jemoval ol speed or On 1200 Custom —2._‘Slide speedometer into instrument housing and press tnmi

remove fork bracket cover and rise ntl {uly seated,

Remove odometer reset baot from back of housing. 3, See Figure 7-92, Install

4, Route wireye socket head faws holding back of speek

Install gas
_

=. Position reset switch in squaredwts trom terminal

stud

have been wired directly into

approximately 1” from the

pedometer housing

6. Align back

rubber boot on odor

over. Install back cover screw
jedomote

peadomate

" 3 ver
\ \ \ 1

4 at i el Cushion (rear)
* } 31 1200

(| 7 \ \ Bracket (12006
5 Cushion (tron

\ r

_” 14, Tachometer (1200)

6 \

13.

Figure 7-91. Speedometer and Tachometer
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8 Postion toward frame (away trom
Replace cable straps

plug cable),

4, Install teadlamp bracket to top fork racket

10. On 1200 Custom install riser and fork

11. Install fuel tank

al seat,

49. Check headkam

14. Check speedometer for praper operation,

Speedometer Removal - 883 models

Remove odometer reset boot from back of ho, ng

2. Rlemave socket head screws holding back of speedomete

a. Def

4, Loosen back gasket and push instrument through front of

housing tt eat of motorcycle. Remove gasket from
Instrument

Speedometer Installation - 883 models

|. Install gasket removed in Step 4, above

2, Slide speedometer into instrument housing and press fitmiy
Luntitully seated.

4. Route wire

Install gasket of

ouigh slot in back of instrument. housing

ack of housing.

5, Position reset switch in squared boss on back of

6. Align back cover: Install back cover screw

Feeplace rubber bot ‘odometer reset

Tachometer Replacement

Removal

1, Remove socket head screws holding bach of tachometer

rousing,

See Figure 32" nuls trom) terminal sluds 5
6, and 7. Remove mi stud

3, Loosen back gasket and push instrument throu
housing toward rear of motorcycle, Remave gas

Installation

ket removed in Step 3, above

2, Side Tachometer into instrument hous
full seated,

ng and press fim Uni

3. See Figure 7-92, Install wires back on terminals 5, 6, and

4, Rloule wires through
on back of

1 In back of instument housing, Inia
‘using,

5. Align back cover. Install back covers

Speedometer Sensor Replacement

Removal

1. Remove seat, See SEAT, REMOVAL in Section 2.

Disconnect battery cables, negative cable first. See

BATTERY, DISCONNECTION AND REMOVAL
battery trom tray

3. See Figure

on the frame

99, Push the S:plac

undemeath the se
‘cannectar from

the cable

bundle

connector [65] located

I forward to. dislodg
ud and disconnect the connector, C

raps thal retain sensor wires to main hare

4, Remove sensor mounting sorew using allen

(Snap-On PIN TMAXS6) and it sor
sackel 001

‘oF {rom crankcase

Figure 7-92. Speedometer and Tachometer
Figure 7-93. Speedometer sensor connector (1200S

shown
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Rom seriby trom left side by ling the tra
vent hose up far enough to allow th
then remove it

nission

sensor fo pass. and

Installation

1. Route the speedometer sensor
vansmission vent hose trom left

nkcase from right sid

and torque: ta 80-104

nderneath the

and Install si

vehicle. Install

nibs (8141 Nm),

Route the serisor cable back inta pasition along main wiring
ames bundle and retain with cable strap:

3, Check speedometer for proper operation,

Reset switch Replacement

Removal

emove odorneter reset boot from back of housing,

Remove
housing,

socket head soraws holding back of speedometer

3, Cunvares from swith

Installation

1. Follow instruations lor installing SEALED WIRE SPLICES.

2, Position reset switch in
paedometer housing

quared boss on back of

Align back cover, Install back cover
boot on odometer fe

and tighten,

Replace nubbe

883 Speedometer (Late Model)

Late model 1998 XLH 883 Models have
elf diagno:

speedometer with

A““ate-model Speedometer can be identiiod by the following

© Amber backlight

© At power-up the Speedometer will “over drive” at zero

momentarily and the needie will "quiver" or ‘vibrate
Visibly

© Removing cover will show 12 pin connector

© Press and hold in odometer re

diagnostic mode
tat “key ON will enable

General
The reset switch is Used fo change the odometer display

and {rip Values and to reset the Wip odome:
ler. Ibis also used to identity the speedometer calibration and
to enter the diagnostic mode, clear diagnostic codes and exi

agnostic mode

between mileage

Diagnostic Mode
The diagnostic mode is «nt

OFF to ON while hal
red by turning the ignition from

ing the reset switch in. The normal

7-106

power-up sequence will occur before ent
mode, Diagnostic codes set a
Will be stored as well

ing the diagnostic
ing this power-up sequence

IMPORTANT NOTE

Be sure no Diagnostic codes are indicated before reset is
held in for more than & seconds ar diagnostic imarmatior wil
be Jo

When in the diagnostic made the odometer will display the
first diagnostic code, When the trip sx id again
the next code will be shown. Ifthe trip switch is pressed for
more than 5 seconds at any time While in the diagnostic

mode, all of the diagnostic codes will be er
they have been displayed or not,

There are 7 differ
fol

i diagnostic codes available, They are as

d01 - Speed sensor power aulput shorted low

d02 - Speed sensor power output shorted high or open

dos

04 Not used

405 - Spoed sensor return shorted bigh

406 - Spoed sensor retutn shorted tow

07 - Not used

408 - Speedomoter power overvoltage

409 - Speed output shorted hight

410 Speed output she

CAL Xx

d low oF open

Speedometer application calibration numbe

14 = Domesti

15» HDI

When in the diagnostic mode, all codes are dl
sequence trom 001 to 10,

As a code appears in the display (for instance 02), it will
read "d02SEt" if set or "A02GL1" if clear

The diagnostic mode is exited either by luring ignition rom

ON to OFF to ON again without depressing the reset switch
ar than 5 MPHor if a speed signal great

Diagnostics cannot be performed it system volt
than 3 VDC or greater than 16 VDC. The only exce|
408 Which is set when system voltage is greater than Cyne

After all the diagn des are displayed, the speedometer
calibration number is displayed (CAL 14 for example)



SPEEDOMETER/TACHOMETER PERFORMANCE CHECK

GENERAL
The performance (proper operation and sweeping action) of

the speedometer and tachometer (if equipped) can be
evaluated with the speedometer tester, HD-41354. This tester
generates a signal that simulates the signal from the

speedometer sensor for checking speedometer operation,

The tester can also be connected to the cam position sensor
connector to introduce a signal to the ignition module that
simulates the signal from the cam position sensor. This
configuration is used to test tachometer performance

Also, the signal generated by the speedometer tester can be

used to simulate running engine conditions for ignition
system troubleshooting. See IGNITION SYSTEM for more
information on performing tests:

NOTE

Use the following procedures in conjunction with the manual
supplied with the speedometer tester

SPEEDOMETER TESTS

NOTE

peediometer {6

the calibration of
speedometer’ f

H0-41354, cannot be used to verity
1 speedometer and it will not verily. the

nction to support legal proceedings. It's pur

to verity speedometer function when performing ser
vice diagnosis or repair, and to assist in determining if

speedometer replacement is necessary.

pose i

Operation Test

1, See Figure 7-94, Disconnect speedometer sensor con

nector [65]. Install speedometer tester connector into
speedometer sensor connector [658] as sho

Tester Connector

Speedometer sensor
connector [65]

Figure 7-94. Test Connection

2, See Figure 7-71. Place speedometer
In the "ON" position, and th

position.

ester power switch
signal switch in the “OUT

=_—— es
Figure 7-95. Speedometer Tester

3. Tum the ignition switch YON’ 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 tre:
quency, press "CLEAR" to cancel, and enter the new tre:
quency, and press ENTER’ to begin. The speedomete
should be accurate within -0 mph to +4 mph (-0 kph to

(uae) 20 mph 40 mph 60 mph 80 mph
[0 kph) | (60 kph) | (100 kph) | (130 kph)

1200 DOM & GB i 408 a4 1216 1613
1200 HDI 381 760 1289 1629

883 HDI | 409 816 i 1353, 5
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Sweep Test

The tester’s sweep function moves the speedomete:

through the full range of needle movement to allo
sm tion, hesitancy, ar needle sticking

ede

ing for

athness of oper

i. With tester connected as in operation tes

switch in the "ON" po:
OUT" position

place speed:
on, and the‘ometer tester power

gral switch in the

jurn the ignition

ENTER? on the te
switch "ON. Press 0, then press
ter Keypad. The tester will scan for

of will put out + Hz,two seconds

Use the 2, 5, and 8 kays to
0 (1-20 Hz), CEN (24

act one of three ranges,
399 Hz), or HI (1000-20,000 Hz)

ting ara 92) use Ihe coresponding arrow
gli the range, For example keys

| and 3 move through tke LO range. As you move
tough the spe check for smooth needle

movernent.

TACHOMETER TEST

Operation Test

Connee toster fo the cam po:

or Deutsch socket housing [14B]), The tester frequency

you enter will now travel to the ignition module and the

module will open and close circuits to tire the spark

plugs. This allows you 10 vunning and
generate tachometer readings

Ihe speadomete

mutate engine

2 Because te: Wy Hertz,F trequeney is and you will be

Interested in measuring rpm on the tachometer

tested, convert the tachometer reading you want to Hz

then enter the frequency just as you did in the speedo:

abo

‘or example

2000 ipm (tachometer reading) + 60
33.3 (enter 33 into tester)

In this example, entering 33 Hz into the taster should

result in an rpm reading of 2000 on the tachometer, Test
the tachometer at several different rpm readings to verify
proper operation

Tachometer Accuracy Tolerances at 68'-77'F (20'-25°C)

rpm |

Sweep Test

frequency signals can ba generated by the speedam
tester to help veriy proper tachometer sweep operation, With

the speedometer tester installed at the cam position sensor
connector [148], perform hometor sweep test following
the speedometer sweep test

7-108

SPEEDOMETER SENSOR TEST
HW the speed

odometer work,

mn ler Is inoperalive, but backlighting and

2 speedometer sensor may not be workin

To test the spe ensor as described below, as well
35 {he cam position sensor test using the lachami

(described in IGNITION SYSTEM), a test
Tequired. Fabricate the test harness. by splicing togett
Deutsch 3-place socket housings 948K)
Deutsch 3-place pin housing (72103-948K), Lise
lengths of 18 gage wire. Install the test hamess a
position sensor connector [14]

harness 1s

Deutsch socket housing

Deutsch socket housing

Figure 7-96, Test Harness

To diagnose the speedometer sensor, first test for voltage to
jensor by checking for 8-12 VOC on Rad wire in connector

[658]. Then chock tor continully to ground on Black wire in
onnector [658), The following test will only Work \! vollage

and proper ground are present at speedometer sensor

Install the test harness between the speedometar sensor
connectors [65A & BJ, Turn tester pawer switch to ON, and
place signal switch in the IN postion, Plug the speedometer
tester into the test Mi urn the ignition ON, Pres:

ENTER on the keypad, Rotate the matoroycla’s rear whee
The numbers. on the spe

change with chang
change, the speedometer s
good speedometer sensor and tes!

opera

ness and

ometer tester readout should

peed. If the readout doesnt

vstall a kriown

again for
sor fs SUSp



Speedometer Troubleshooting
Chart 1: Odometer, Trip Odometer and Reset Switch
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DEUTSCH ELECTRICAL CONNECTORS

DT Series Electrical Con:The XLH models utilize Deutsc
n atures a superior seal toctors, The Deutsch Connector
protect electrical contacts from dirt and moisture in harsh
environments. The connector also provides. better pin reten:
lion than previous connectors.

rin connector js illustrated In Figura 7-98 to
various parts of the Deutsch conni
tions may be

‘vonnectors,

1ow the
instruc:

followed for all 2-pin through 12-pin Deutsch

Socket housing: alignment tabs and/or external latch, second
ary locking wedge, internal seal, wire seal, seal pin.

NOTE

‘Seal pins or plugs are installed in the wire seals of unused pin

nd socket locations. If removed, seal pins must be replaced

of the environmentato maintain the integr seal

Pin housing: alig

attachment clip,
ment grooves andior external latch cover

;condary locking Wedge, wire seal, seal pin,

REMOVING/DISASSEMBLING
Atiachment clips 410 attached 10 the pin housings of most

are then attached to T-studs on tho
motorcycle (rame, T-studs give positive location to electrical

connectors and wire harness
electrical problems and improves

tors, The clips

Consistent location reduces
viceabally

1. Push the connector toward the sear lo disengage small

nd of slot on attachment clip fromT-stud. Lift connector
off Fstud.

Depress the external latch(es) on the socket housing

ido and uso a rocking motion to separate the pin and

socket halves. Two-, three-, four and
connectors have one external latch while eight= and

Iwalve-pin connector

pressed
halves,

have (Wo, both af which must be
simultaneously to separate the c

N

With one exception (see
1cket housing ca

while the pin side of the connector Is plumbed to the Wiring
rane:

fumber 10 in Fig

REMOVING/INSTALLING SOCKETS
1. See Figure 7:99, Remove the secandary locking wedge

Insert the blade of ver between the
‘acket housing and Jocking wedge Inline with th

(inline with the pin holes it the groove is absent), Turn the
screwdriver 90 degrees to pop the wedge up,

2 Gently depress terminal latches inside

and back out sockets through holes in rear Wire seal

sackat housing

Nor

An Electrical Terminal Crimp Too! (Part Ne

used 10 install Deutsch pin and socket terminals on wires: It
new terminals must be installed, follow the instruction:

joluded with the crimping tool or see C
this section,

0.39965) «

nping In

il fear Wire seal into back of socket housing, if remaved

Grasp socket approximately 1 inch (25.4 mm) behind the

ct barrel. Gently push sockets through hola
seal into thelr respective chambers (se

wire color locations). Feed socket into chamt

‘licks" in place. Verify thal socket will not by
chamber; a slight tug on the wire will contr that it is
properly locked in place

Figure 7-77 for

mt



Install internal seal on lip of socket housing, if removed.
t tapered end of secondary locking wedge in

fet housing and press down unti it snaps in place.
.dge fits into the center groove withia the

and holds the terminal latches tightly closed.

rectangular wedges oo not

connector must be ins

external latch, See

NOTE

1 the secondary locking wedge does not slide into th

rity that all terminals are ful

whenusing. The lock indica
terminals are not propery installed by not entering Figure 7-98. Remove Secondary Locking Wedge

instaled p

13

12

. 9
ie “|

\ [ep 8

Nb D462 7
" IW G co

10 :

Socket Sido Pin side

1. Socket Terminal 8. Locking wedge
2. Seal Pin 10. Alignment grooves
3. Wire Seal 11. Latch cover
4. Socket housing 12. Pin housing
5. External latch 13. Wire Seal
6. Alignment tabs 14, Pin Terminal
7. Internal seat
8. Locking wedge 

1

Figure 7-97. 12-pin Deutsch Connector (Exploded View)

7At2



Pin
Housing

Arrow Points to
External Latch

Housing

Figure 7-99. 3-pin Locking Wedge Orientation

REMOVING/INSTALLING PINS
1. Remove the secondary locking wedge. Use the hooked

end of a stiff piece of mechanics wire or @ needle nose
pliers, whichever is most sultable,

Gently depress terminal latches

back out pins through holes in wire seal
inslae pin housing and

Nore

An Electrical Terminal No, HD-39968) i

nals: on wires. Hf

stalled, see Crimping Instructions in

mp Too! (Pé
install Deutsch pin and socket te

new terminals must be
‘his section.

3, Fit wire seal

approximately
barrel, Gently pu
their respective

Mo back of pin housing, Grasp crimped pin

inch (254 mm) behind the contact
h pins through holes eal into
numbered locations, Feed pin into

chamber until \t “clicks” i place, Verity that pin will not

back out of chamber; a slight tug on the wire will contirm

that its properly lacked in place.

4, Insert tapered end of secondary locking wedge Into pin
housing. and press down until it snaps in place. The
wedge tits in the center groove within the pin housing
and holds the terminal latches tightly closed.

Nore

While rectangular wedges do not ea special
orientation, the conical secondary lacking wedge of the 3-pin
connector must be installed with the arrow pointing toward the

external latch, See Figure 7-99.

Nore

I the secondary locking wedge does not slide into the
installed pasion easily, verity that all terminals are tully
installed in the pin housing, The lock indicates when terminals

are not properly installed by not entering its fully installed
position.

eT

ASSEMBLING/INSTALLING
1) Insert socket housing into pin housing untl

place, Two, three-. four- and six-pin Deutsch connectars
have one external lalch on the socket hall of the
connector, To fit the Nalvas of the connector together, th
latch on the socket side must be aligned with the latc
cover on the

it snaps in

For those connectors with {wo external

and 12-pin), a different system is us

Improper assembly, Align the tabs on the sacket housing
with the grooves on ing, Push the connectar

hes (pi

id to prevent

he pir hou

valves together until the latches ‘click il lalchas da not

click (latch), press an one side of the connector until than
act) engages, (hen press on the opposite side to

‘engage the othar latch

Nore

Dew

Those connec

as the

aK

sonnectors are colored coded for jocation purposes
prs associated with left side accessories, such

front and rear left turn signals, are gray. All other

tors, including those associaled with 1
aries, ave black.

IH itshould become necessary to replace a plug ar receptacle
please note that the &-pin and 12.pin gray and. black

connecta’s are not interchangeable, Since location af t

alignment tabs oiffer between the black and gray connectors

plugs or receptacles must be replaced by those of the same
colar. 11 replacing both the socket and pin halves, then the
black may be substituted for the gray, ¢

socket and pin halves of all other coy

interclrangeable, that is, the black may be mated with the

gray alignment (abs are absent and the
of the external fatch is the same

tors are

2 Fit the attachment olip to
Place large end of
frame; push
slot

ne pin housing, If removed
Jol on attachment clip over T'stud an

ngage small end ofjembly forward to

CRIMPING INSTRUCTIONS

(Figure 7-100)
1. Squeeze the handles to cycle the crimp tool to the tully

apeni position

2. Raise locking bar by pushing Up on bottom flange. With
the crimp tails facing upward and the rounded side ol the
contact barrel resting on the concave split level area of

the crimp tool, insert contact (socket/pin) through midd

hole of locking bar.

3, Release locking bar to lock position of contact, |) the
crimp tails are slightly out af vertical alignment, the crimp.
tool automatically rotates the contact so that the talls

@ straight upward. When correctly pr

locking bar fits snugly in the space between th
fe crimp tails

ioned. the

contact
band and the

4. Strip lead removing 5/32 Inch (3.98 mm) of insulation,
Insert wires between crimp tails until ends make contact
with locking bar, Verify that wire 1s positioned so that
short paif of crimp tails squeeze bare wire strands, while

Jong pair Iolds aver insulation material
TANS



le of crimp tool until tightly closed, Too!
operis when the crimping

complete, Raise Up locking bar and remove

6 Inspect the quality of the core and insu
Distortion shoukd be minimal

crimps

Locking -,
bar

1. Insert contact through middle hole of lock- 2. Insert stripped lead until it contacts
ing bar. locking bar.

3. Close and squeeze crimp tool. 4, Raise locking bar and remove contact.

Insulation crimp Goipseuny

5;

5. Inspect quality of core and insulation crimps

Figure 7-100, Deutsch Crimping Procedure

714



—— |

2-Pin Connector

W

9 Ee 3-Pin Connector

41

8 gy 4-Pin Connector

Socket Side Pin Side N Ce
Socket Terminal Locking wedge L
Wire Seat Latch cover > @
Socket housing Pin housing
External latch Wire Seal 3
Internal seal Pin Terminal
Locking wedge

Figure 7-101.2-Pin, 3-Pin and 4-Pin Deutsch Connectors
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AMP MULTILOCK ELECTRICAL CONNECTORS

REMOVING SOCKET/PIN
TERMINALS

ye connector rom
{ment or rosebud clip

the retaining device, either

Depress the button on the 80 terminal side of the
connector (plug) and pull apart (he pin and. socket
halve:

3. Bend back the latch slighily and free one side of
secondary lock, then repeat the step to release the other

secondary lock outward on hinge to
\erminais in chambers of connector housing

Looking in the terminal sid
the secondary lack), lake: no!
terminal

of the connector (opposite

of the cavity next to each

Figure 7-103. With the flat side against the terminal
Insert the pick tool (Snap-On T1600 he cavity

lt stops. Pivot the end of the pick away fram the

and gently tug on wire to pull terminal from\erminal

chamber Do not tug on the wire until the tang is releases
Or the terminal will bo difficult to remove, A “click” is

ard it the tang is engaged but then inadvertently
step without releasing the tang,released. Repeat the

NOTE

An Electrical Terminal Crimp Too! (Part

used (0 install Amp Mulliack pin and so
wires. If new terminals must be installed,
Instructions on the riext page

Va WD-41609) is

terminals on
Crimping

INSTALLING SOCKET/PIN

TERMINALS

Ni E

For wire loo:
secondary loch
Figure 7-104.

jon purposes, numbers

of both the socket

star

id pin ho

ped into the

ings

4, From the secondary lack side of the connector, insert ihe
terminal into its respective numbered chamber until it
snaps in place, For proper fit, the slot in the terminal
must face the tang in the chamber

Nore

The tang in the chamber engages fo lock the terminal
in position. On the pin side of the connector, tangs are posi
tioned at the bottom of each chamber, so the slot in the pin

terminal (on the side opposite the crimp talls) must face
downward. On the sock side, tangs are &

si Seconda

Pin terminal

Latch

Pin housing

Socket housing

Lateh

Secondary lock open

ry lock open

Button Secondary lock open

Latch

Socket terminal

Figure 7-102. 10-Place Amj

TANG

1p Multilock Connector



Secondary lock open

Socket terminal Socket housing

Pick tool

Pin terminal

\ Pinhousing

Ox RSetIS \g | Pick tool
RSQ @ |

2. Insert plck into cavity on Inboard side
of connector

3. PWvot end of plek to release tang
4. Gently tug on wire to remove terminal

from housing,

Wa top ofthe congas Raise locking bar by pushing up on bottom flange. With
the ofimp tails facing upward, insert contact (socket/pin)

Gently tug on wire enid to verily that the: terminal through locking bar, so that the closed side of the contac
locked in place and will not back out of ct on the front nest (con level area af the

imp tool), See Figure 7-105;
3, Rlolale the hinged secondary lock inward until tabs fully

engage latches on both sides of connector

4. Insert the socket housing (plug) into the pin housing
eceptacle) until it sn

5. Install connactor on

oF rosebud clip,

ining device, either attachment

ut



Secondary Locks Open

10-place
ee connectorSplace Paesihe 1BBE connector

‘Secondary lock

Pin housing
Pin terminal

Lateh

Button

Latch

Socket terminal

Secondary tock Be

P Secondary lock

‘ Pin housing

Pin terminal J

Lateh t

Button
f

Latch

Socket terminal

Socket housing

‘Secondary lock

TAB

Figure 7-104. 3-Place and 6-Place Amp Multilock Connectors



king bar to’ lock position of contact, When Squeeze handle ot crimp tool until tightly closed, Too!

Wioned, the locking bar fits snugly in the automatically opens when the crimping sequen
3. Release |

correctly po:
space al the font ofthe core crimp tals complete. Raise up locking bar and remove co

wires between crimp tails until ends make contact with ESTE EOCENE De ni
locking bar Verity that wve is postioned so that short

Insulating crimp tal Core crimp

Core crimp tall Insulation crimp tail

Locking bar groove
Locking bar grovea 4 Tang slot

PIN TERMINAL Tang slot

Locking bar

1. Raise locking bar and seat contact 2, Insert stripped lead until it con.
on Iront nest of crimp tool. tacts locking bar.
Release locking bar.

3. Close and squeeze crimp tool. 4, Raise locking bar and remove contact

Figure 7-105. Amp Multilock Crimping Procedure
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PACKARD ELECTRICAL CONNECTORS

GENERAL

om a servicing standpaint,
ckard electrical cc

terminals and those with py

there are Wo basic types of
s, Mose wilt) pulbto-seat

y-to-seal ferminals,

00k into the mating end of the connector. Ii! appears that
the terminal can be extracted from this side, then it is

probably the pul-ta-seal type

AL least one Packard pul erminal can be easily

agnized by the pr locking’ ear, The ear
jot in the. connector housing and prevents the

terminal from being ron the wire end side of the

connector, The ear also acts as a strain relief in the event

that the wires are pulled and further inhibits movement of the
lerminal inside the chamber. PULL-TO-SEAT TERMINALS.

Unlike most connectors, where the terminals are pulled out

\d of the connector, to ramove the terminals from

"a terminal is pushed out the
mating end of the connector: Once & new terminal is crimped

onto the end of the wire, the wite is pulled to draw the

amber of {he connector housing,

the pullto-seat connectors,

terminal back Inside the

The Packard pullto-seat terminal
model vehicles are listed below.

yonnectors found on XL

+ Bank Angle Sensor [134]

12008 Coll [83]

MAP Sensor |

Packard pull-to
latch ta lock the pin and socket halves t

0]

gal electrical connectors have an external

Removing Pull-to-seat Terminals

External Latch Type

external latches, prooved as follow:

Remove the

present

Bend back the external latches} sligitly and separate
of the connector

To fro@ a pulhto-seat terminal trom the -connector
housing, first ook into the mating end of the connector
to find the locking tang, See A in Figure 110, The tang

are always positioned in the middle ol the chamber and

ide as the external latch. On those
the tang Is on the side

are on the same

‘onnectot

‘opposite the ea

with locking ears

4, Ata slight angle, gently insert the point af a one inch
safaty pin down the middie of the chamber (about 1/6
inch) and pivot the end of the pin toward the terminal
body. When a click is heard, remove the pin and repeat
he procedure. See B in Figure 110. The click is th

sound of the tang returning to the locked position as it
slips (rom the point of the pin. Pick at the tang in this
manner until the clicking stops and the pin seems to

slide in at a slightly greater depth than it had previously
This is an indication that the tang has been depressed,

7-420

Place Typical

Figure 7-106. Packard Pull-to-Seat Terminal Connectors
(Socket Sides)

Nore

On th

pivoted to de
avalible and
the terminal is (ee

56 fer xtracied on a previous
ing sound may be heard when the pin |

ess Ihe tang, but proceed as if the clicking

end of the lead to check ifthen push on the wh

NOTE

When picking mutiple

with a new safety pin

minals, the end ab the

5, Flemove the pin and push on the wire end of the
extract the terminal from the mating and of the

See C In Figure 110, t necessary, pull back the conduit

and remove tha wire seal at the back of the connector to
Introduce some slack in the wires

NOTE

of Packard. Electrical Term
available to install Packard pin and socket term
If new terminals 1d, see Crimping
an page 7-121

np Tools ave

lust be ini ructions



Push on wire end of lead to remove terminal

Bo \W(Cge—9 D ( a

Pivot end of pin to depress tang.

Figure 7-107, Depress Tang and Extract Terminal From Mating End of Connector

installing Pull-to-seat Terminals CRIMPING INSTRUCTIONS
External Latch Type

1. Strip wire lead removing 5/32 inch (4 mm) of insulation

Nore 2. Compress handles until ratchet automatically open:

nto the socket housings
acters are stamped NOTE

Always perform core crimp before i

To install a terminal back into the chamber of the 3.
connector housing, use a thin flat blade, like that on ar

X-Acto knife, and caretully bend the tang outward away

trom the terminal body, See D in Figure 110,

lermine the correct dy:

xd on the information presented in the Crimp Table

Gently pull on the lead at tha wire end 0
minal back into the cham

heard when the terminal is properly se

3, Push on the lead to verify that the terminal is locked i

place

4, Push the pin and socket halves of the connector
latches “click



SEALED BUTT CONNECTORS

INSTALLING SEALED BUTT vehicle damage. Always keep hands aways from too! tip

area and heat shrink attachment. Avoid directing the heat
CONNECTORS toward any fuel system component. Extreme heat can

cause tue! ignition/explosion, Avold directing heat
toward any electrical system component other than the

pure for replacement oi gonnectors on which heat shrink work Is being
sare performed. Be sure to turn the "ON/OFF" switch to the

‘OFF" position after use.

tt splicing js a necessary pr
several components. The

© Ignition switch

© Indicator (icon) lamps 4. Using the UltraTorch UT100 (HD-39969), Robinair Heat

Gun (HD-25070) with heatshrink attachmant (HD-41183)
or other suitable radiant heating device, heat the crimpedProceed as follows splice to encapsulate the butt splice connection. Apply
heat from the center of the crimp out to each end until1) Strip 3/8 inch of insulation off the ands of tha wites: he Ne Cele ee ee eee ome

2 Insert wires Into opposite ends of the butt splice connector (see 7-108).
4 the wires into theconnector (see Figure 7-108). Fe Nore

reco! nl ne iepes esse Nelps Mi Be
rel rea acne Dos at somata an win 6 Sell Nm than a soe
Boge ove Win, noes ine oom noe efoto

Se ae spat se

a Naat ni cpanel
Cling the wos wih he eared ings Pacara © athe cei ls nth rm onan

Gimp MDSet263) so urats nuh rocoweee Same
Se wry aah He bu ase acre

Sresseaacins oanvonit chia leat

a ma

ter

iain i a ah led Hi iia

te battle tomaatis suc eto poor

along the length of the wir Blue

Awarnina
Us exci tan wan oping the ac
100 rary eter vent hewn vce Rec he

saccchtaat tatnenene’ hat tote” en |) | ad
Taper Gnlag nar ees steal Sy ne

oar
wie | eae | nate

aa Fos [Pet

[rere | aun

1012 | Yellow PIN 70587-93 Figure 7-109. Packard Crimp Too! (HD-38125-B)

Masi Melted sealant
nn

es Ae —ee EOE 1 ers
inet pea ed crip wie ends Api het an atotrace Sonar reaper timer

Figure 7-108 Installing Sealed Butt Connectors

7122



Table 2. 1998 XL Custom Main Wiring Harness, Part

CRIMP TABLES

Table 1. 1998 Components

t No. 70153-98



CRIMP TABLES
Table 3. 1998 XL Main Wiring Harness, Part No. 70135-98

connector Posmon | ,,JERMNAL conecrme — | MSULATION CRM

timp Table Legend 1

3-94 heat shrink tube 15S e fl A ve

The cavity numbers or positions jn the
tified in the above illustration

7128



CRIMP TABLES
Table 4. 1997 XL Sport Main Wiring Harness, Part No. 70139-98

Crimp Table

older after crimping

(hy lug cnmp

())- heat sealed but! splice connector
(q) «re 3249-94 hi

(K al

2249-94 hoat shrink tubing



10
HEADLAM
‘ano (318) &
(0a! PAG

s90208.9

i

i ‘TRaPDOORHao CONTROLS, ranirvon SOLENOID

stanton fay 2

SrorucHrswrrch || our as =i 0070-7
(vm) C2

niger cone ca (CRIM) 7008797 2x stron
62) Sexsonhanieou oAABSOLUTE \ywir evowrch |" SERGOR say aa bo sarteny anBene osm SWAP) SENSOR le sme

wa“u o__)., (98) .Em Bi ounce
2% a

EPHE % Ta TED Noni A
1181ow [sey oo tora fy i= y R88 6 ats ax

x—"——— | Ga) Fa] ase 25E l | J\ ” oe see BRS. 68 ‘aK20 U 12m Base 5 vwoay 8K
Pia raumionit ‘sarc "

stu >>
8

his (7A (778)\ i = Boon | x CIRCUIT

MN L ce HS ex —L wonCo 76 . eal
ow Ag) war

108 arom 1

. ow an
vAvs sie [199

——— tt

(10 40 \Lenake wot> ire) 3"!

tre41

an Hy TAN

|as rj 5
€ & ee: = $e Leo FaFa § ffs eRe Bge

PRESSURE é ly eeeeeenenne eos Far —Taebaa Patd— rer

ita ina ora ack 1 rua Red ee

bisa + ‘SWITCH
°K| & ae

war | -

tata HAND CONTROLS,

(169)

XL 1200S Domestic and International Models - Main Harness
T-A27



rosmon tae 1 Juno conrPo.s, Pe
1 re ELEBEy 1ow. H ( 1

\ ror yunw suo BE] osremr
' cr sane aay Bee) &
' Top STON val J
1 smaren_—

i TEEEEIY esq CEA 1991
£3 Ga Y prea) CED 1001‘ui | ‘id veea

woe — [HEF -----9 x fis a 3x
1 (ease)1 han a a
i g 6 anioni - Sian ome
' 7 181

\ 1 + gicurSNA

wen (Qy== => \ oatsom ji ea ox) la.
Me \ ‘or

ELECTRONIC. ! LEGENDSPEBORE NE 1 arte
Funcrion! {mEAR VIEW) 6 (200
TGUENL 1nese Lina =a So ! orINoleaTes conTwrry wih net

‘ 

Sm SvTCH POSTON WOICATED° |
1

sree sensor 1
‘Se vesoere i merce

AA Ne porary

a ' ¥
1 i] 5 % |
| roores\ STARTING CIRCUIT soa S| a

“mr 1 (Same on all Sportsters) woe) BH vorce
Mh

{ ! 5

Lotte} O OO @/O OO ' s
allo a6 alo alo elle i if ERE a>

N bos ' cua ee rT) 1 sreaen var
Ler wore NEUTRAL OL air "

indiciton ER nlearon H

1
XL 1200S Front Lamps 1 CHARGING CIRCUIT

1 (Same on all Sportsters)

XLH All Models, Starting and Charging - XL1200S Front Lamps 7-12



rerHAND CONTROLS, IGNITION SOLENOID

(162) SENSOR
MANIFOLO HoH 83a)

Ms reeling BANK ANGLErr Tunw svircn "SENSOR on ANI ANGI BATTERY
|START SWITCH erBy B 7076-97.

geo 9G Ry BK STARTER
{804} Sea ra4ay sai] hoes

Ea Link oni
Aves (realy Gesa Gaay EGY 1148) —

THTis ton TT] iio | at3 BE@sagat 225 S ics 845 EB
Tron Bask é

i ‘SWITCH

" (5)

‘

o me _

(REAR VIEW) { {|

& vt x EI
el x 3

== 2c Se & yw 253 Be 55 BBE Ss
08 ae

———

XLH 1200S Domestic and International - Ignition Circuit 7-129



PEED SENSOR
BPS

‘ev0c
‘SENSOR
‘oureur

cartbuno (65) Tosa)

BATTERY

ewnren

sins. h

5

lexon
gure

cirpen
Ey

(ama Jes a

A S| & cncur
3] [i 7 Pa ee,

wm fl fi = L soa
BS fel | ston, ion | Ln

y 8 ow — Sahay:

2 (64)

ot

= 1 DoT movcaTES ConTiMaTY TAD
| 

me ' Z 

nen SurTen Poamton wee

a

; |me -

vmesueter |
A (REAR VIEW) Ei

ow
oto

BoO use
" Pressure Fa 8)stu Een wy | E é em moo Le aUNIT fan) a "exane

1120) 5 b re ESS EEEzB A ee cca (avon
wom Jenmow noo

NEUTRAL
Y wren

8 = s
vo BB

1}

vom ewron

aa

rw buns ve F {eATTURN swiToH
Painoole

tate contro
tn

ii

XLH 1200S Domestic and International - Horn and Instruments
7-130



to0r2-98.24 aso cnr
we 

o

parang :

Ohew SIART SWITCH
mm i; gd 'STOPLIGHT SWITCH sane

i & -F1 gb
rca

aa =

TT 14 CEEEESS|
re ee On Naan

ee a x om bi ai g ee 
sare5) COPPERai 

5\ x 2
\ 7) fo 

a

6 3K +} cy eo wm LAvd ve {190}
belt on ‘i

= 5) | Kor 9 a Surver (aes 1A 00
pe BE BESS 1 aina BR A ster a ne AAneio rr ou

HY eT en 
a pene then

ELECTRONIC ‘i a’ ‘a Ula]
Gaia ron aga —— si) (re

Ht SER

aN (HA, (eon lH arate vant
" w=) Ee baal

(oe

”
zi

TACHOMETER
(iearwiew

tag ca
O-o-F FS susnde

engine

eo @
Ae ©

Go
waiekton — BER

Q||O
icHNC)

198) (050)

nBIeaTOR

HORN swt

EADLAWe HILO

LEFT TURN swToH

ano conrnots,
tr

(ano)

Ed

L__) sum

IGNITION SwiTCH LEGEND

ar inpicares continu WTA RED
Wie W SWITCH POSTON WOICATED

XLH 1200S Domestic and International - Lights
7-131



‘SPORTSTER MAIN HARNESS
PIN 70135-98 XLH 883/1200
PIN 70153-98 XLH 1200C pon ooerareo AONteal tecrmca

sane

= mm

eo, 8 vormae:

is

(1551 roo MOT srller NEURAL OL

q [ arorvem omen Ls a
i 4 2 5 =agg SI ae” “test estado Eh CEEAD ae hem E |' 3 : a1 [f a HPV inn HED es sexe) Y 1230) iia = A

' pend % a 53
i) bi

ni
Situs

A
;

=

Hex 1
oa some | |S EYor

tome [|S
St wo

Lapa

a
rs

rt sae ;
ity ee
yi

ae a amon
open i ar es an

' :

H

i} ven
THT own57 us38 |

aves ss
faeces

eure

HORN SWITCH =soar eo oon
ie 7 LEFT TURN SeMTCHQo | O/ e]/o Olle see ate wpe cours, if

ale ele elle alo elle ““oP pal ta or
m0) NJ sail) 0

woeaTORmocaton SEA

All XL Domestic and International (Except 1200S) - Main Harness
7-132



TACHOMETER
(XLH 1200 ONLY)

(REAR VIEW)

BACKLIGHT

fom

BuseaR

—p
PK

stub

19020-98.1.1,

INTEGRAL TIMING
aN CONTROL SahcuTion8 Moot vacuum Taappooncir gue, SOLENOID

i621 SRECTRICAL (canon —ane ‘siren il
me WOES)

Senson :
ricer Tun STON NORMALLY$F eicne soem Nom eartERYShares *stan Swen el) y i

STOPUGHT Switch © ae 28 ! 707697
8 5‘aun ABO] 1194 10 STARTERbe ug Ted Lito Jvei

(2

A+ GED EDF 10m
th TTT ViroseXa} rene &

1 a BtRerwue’ | | |
PEFEFSBL cal bF6 & ¥x: Ves)

EM §£5 ee
Enon FUSE BLOCK \onmionSRARWPLUG (Fuse SIDESHOWN) swinch

81
eK

& opcur
aa thea

0 A
(200) (208) nex —Lvv—t | Le
x e

ria
hi
2 || 2
5 |) 3
rane
5 || 3
ee IanMON SWITCH LEGEND

a rer

[eNno1)

Bk
.

DOT INDICATES CONTINUITY WITH RED
WIRE IN SWITCH POSITION INDICATED.

All XL Domestic and Interrational (Except 1200S) - Ignition Circuit
7-133



1902090 12

Turn
SiaNAL
MOOULE z

INTEGRAL MMI
PLATENGNITION

MODULE

ae 38ie
4

al

STARTER

5

aNTION‘SwIToH epee
FUSE BLOCK Stu0

(FUSE SIDE SHOWN)

161

& cincurr

‘BREAKER
i ‘AMP

IGNITION SWITCH LEGEND

DOT INDICATES CONTINUITY WITH RED
{ine Wi S¥FTCH POSITION INDICATED

Low

ra‘| ‘ov .
i! alTacnoweren | | ok —S 7

anu, |! Tcirowe FANON
‘meaneNn” | fueetmewc, tapout

i ; rari oy
i SWITCH %i covmecron wo\ teat th rene

| BERS /* sous swe cad~ Fea ea a tieey
5 a

- ba 608) 7) HORN GROUND WIRE:ow TTT iprvanenes
2 i purine 0)

HN

—h HORN SWITCH
— EAA iLO

Eee SWITCH
rm BS le LEFT TURN SWITCH

@ lo @||o seson fel
i @|© x] EFT

evo out a

ven fae)

NEUTRAL on. SPEED SENSOR
7842098,

ons F

anos)

(CONTROLS,
reo

NEUTRAL
Saree

(31)

on
Pressure
SENOING
UNIT

All XL Domestic and International (Except 1200S) - Horn and Instruments 7-134





Air Cleaner Cleaning, inspection and Repair

Air Cleaner Installation
Air Cleaner Removal

Air Cle olenoid Electrical Tests, Calif. EVAP
Air Too!

Alignment, Headiamp

Alignment, Wheel
Allernator Assembly and Installati

‘Alternator Cleaning, Inspection and Repalt

Alternator Removal and Disassembly.

AMP Multilock Connectors

B

Balancing, Whee

Bank Angle Sensor

Battery
Battery Activating / Testing
Battery Cleaning and Inspection

Battery Disconnection and Removal
Battery Installation and Connection
Battery Charging
Battery Storage

Battory Testing
Bearings, Pinion

Bearings, Rod.
Bearngs, Sprocket

Bearing Grease, Wheel

Bearing Races, Lapping Engine Main

Bleeding Hydraulic System,

Brake:

Brake Caliper, Front
Brake Caliper, Real
Brake Fluid

Brake Line, Front
Brake Line, Rear
Brake Linkage, Rear

Brake Master Cylinder, Front
Brake Master Cylinder, Ret

Brake Switch, Front
Brake Switch, Re

Breaker, Main

British Imperial
Butt Connectors

Butterfly Valve, Solenoid-Operated.

Fluid Measurement

INDEX

Page No.

3-60

18

3:66

2-45

2-28

2-37

2-40,

1-8

2-43,

2-44

2-36

2-29
2-83
7-86

7-80

7-102

2-64
7-58

2-58

Caliper, Front Brake
Caliper, Rear Brake

Cam Gear Cleaning, ins
Cam Gear Installation
Cam Gear Removal

Cam Position Sensor (12008)
Canceller, Directional
Carburetor

arburetor Adjustment

Carburetor Assembly

Carburetor Cleaning, Inspection and Repair
Carburetor Disassembly
Carburetor Fuel Supply
Carburetor High-Spee

Carburetor Idle and Low-Spx
Carburetor tnstallation

Carburetor Mid-Range Slide Positia

aruretor Removal
Carburetor Starting Circuit
Cast Rim Runout

iain, Primary

Chain Lubricant, Prmary Drive

ianging Engine Oil and Filter
Charging Battery

Chassis Specifications,

Checking and Adding Engine Oi
Chisel

Circuit Breaker, Main

Clutch,

Clutch Assembly
Clutch Cabie

Clutch Contro! Assembly/Installation
Clutch Control Removal/Disassembly
Clutch Disassembly
Clutch Hand Control

Clutch Inspection and Repair

Clutch instatta

Clutch Release Mechanis
Cluteh Release Mechanism Assembly
Clutch Release Mechanism Clean, Insp, Repair
Clutch Release Mechanism Disassembly

Clutch Removal

Clutch Trout
Codes (12008), Diagnostic

Code 12

Code 16

Code 24

Code 35

Code 41
Code 44
Code 52

Code 54
Code 55

Call, Ignition
necting Rod Rai

onto}, Clutch

jection and Repair

Circuit

Lapping



Control, Throttie
Conversion Table, Metric Dimension

Countershaft Disassembly, Transmission
Countershaft Glean, insp, and Repair, Transmission
Gountershaft Assembly, Transmission
Cover, Gearcase

Cover, Primary
Cover, Sprocket.

Srankcase Adjustment/Tasting

anke sembly
Grankei thing
Crankcase Disassembly

Cutters

vylinder, Engine
Cylinder, Front Brake Mi
Cylinder, Rear Brake Masi

Cylinder Assembly, Engine
Cylinder Cleaning, Inspection, and Repair, Engine.
Cylinder Head
Cylinder Head Assembly

Cylinder Head Cleaning, Inspection, and Repair

Cylinder Head Disassembly
Cylinder Head installation

Cylinder Head Removal

Cylinder Removal/Disassembly, Engine

D

Deutsch Electrical Connectors

Diagnostic Codes (12008)

Code 54

Diagram ~ Charging System Winng
Diagram ~ Ignition System All Except 1200S,

Diagram — Igeit

Diagram = Starting System Wiring
Dimension Conversion Table, Metric.

Directional Cancelier Operation

Directional Canceller Removal/installation
directional Ganceller Testing

Directional Canceller Troub

Directional Switches

Drain Hose, Engine Oil

systom 12008,

Electrical Brack
Engine.

Engine Agjustment/Testing
gine Idle Speed Adjustment

Engine Installation
Engine Lubrication System
Engine Oil

Engine Oil Tank

a

19

7-101

3-81

Engine Oiling System.
Engine Repair, Stripping Motoreych
Engine Specifications.

Engine Start Switch
Engine Stop Swit

aporative Emissions C
Exhaust System

F

Fastener Torque Value:

Fender, Front
Fender, Rei
Fitter, Engine Air
Filter, Engine Oil

Filter Mount, Engine Oil
Fluid, Brake

Fluid, Primary Drive’

Fluid Measurement Systems
Fluid Requirements
Flywheel Assombly
Flywheel Cle.

Flywheel Disas

Flywheel Washer
Fork, Front

Fork, Rear

Fork Lower Bracket and Stem, Front
Fork Oil, Front

Fork Stem and Bracket Assembly
Front Brake Caliper

Front Brake Caliper Assembly
Front Brake Caliper Clean, Insp, and Repair

Front Brake Caliper Installation
Front Brake Caliper Removal/Disassombly

Front Brake Master Cylinder
Front Brake Master Cy! Assembly/Inatall
Front Brake Master Cyl Clean, Insp, Repair

Front Brake Master Cyl Removal/Disassembly

Front Brake Switch

Front Fender
Front Fork

Front Fork Assembly
Front Fork Cleaning, inspection, and Repair
Front Fork Disassembly
Front Fork Installation.
Front Fork Lower Bracket and Stem.
Front Fork Removal

Front Wheel
Front Wheel Assembly

Front Wheel Cleaning, Inspection, and Repai

Front Wheel Disassembly
Front Wheel Installation

Front Wheel Removal
Fuel

nd Inspection
mbly

Replacing

Fuel Supply Valve
Fuel System Troubleshooting

Fuel Tank

Fuel Tank Cleaning,

Fuel Tank Installation

Fuel Tank Remov

46

2-48

248
8

48

4-20

4-21

4-23
422



Gasoline
Gear, Cam
Gear, Pinion

Gearcase Cover

Gi Cover A
Gearcase Cover C
Gearcase C

jeneral (Mo!

smbly/installation

‘over Removal/Disas:

cle)
ase, Wheel Bearing

mbly

Hammer

Handlebar Switche:

Head, Engine Cylinder
Headlamp Adjustment
Headlamp Removal/installation

Hom
Horn Switch

Hose Routing, California EVAP

Hose Routing, Carburetor Fuel Overflow/Orair
Hose Routing, Engine Oil
Hydraulic Lifters, Valve

Hydraulic System, Bleeding

Identification Number (V.INN.), Vehicle
Ignition Coil

Ignition Coil Installation,
Ignition Coil Removal

Ignition Coil Troubleshooting

{gnition/Light Switch

\gnition Module - 12008

Ignition Module - All except 1200S

Ignition System
Ignition System Troubl

Ignition Timing Check
Imperial System ~ Fluid Measurement

Indicator Switch, Neutra

Intervals, Flegular Maintenance

J

dliffy Stand (Side Stand)

Jiffy Stand Cleaning and Lubrication
Jify Stand Installation

Jiffy Stand Removal

saning, Inspection, and Repair

Page No.

115

7-81

313
7-75

7-76

7-92

7-88

4-32

3-44

2-4

7-59

7-59

Kent-Moore Tools

Laced Wheel, Truing

Lacing 16-Inch Whee!
Lacing 19-Inch Wheels
Lamps

Lamp Adjustment
Lamp Removal/installation

Litters, Vaive

Light, Oi Pressure Signal
Light/ignition Switch

Linkage, Rear Brake
Lower Bracket and Stem, Front Fork
Lubricant, Engine

Lubricant, Front Fork
Lubricant, Primary Drive

Lubricant, Transmission

Lubricant, Whee! Bearing

Lubrication, Winter

Lubrication Systm, Engine

M

Main Bearing Races, Lapping
Main Circuit Breaker
Main Drive Gear Assembly

Main Drive Gear Installation
Main Drive Gear Disassembly

Main Drive Gear Removal
Mainshatt Assembly.

Mainshaft Clean, Insp
Mainshatt Disassembly
Maintenance Intervals, Flegular
MAP Sensor (1200
Master Cylinder, Front Brake

Master Cylinder, Rear Brake
Metric Conversion Table
Metric System — Fluid M
Module, Directional (Tur
Module, ignition
Mount, Engine Oil Filter
Muftter, Exhaust System

‘and Repait

N

Neutral Indicator Switch
Number (V.IN.), Vehicle Identification

Signal) Cancel

Page No.

1-8

18

3-92

3.31

7-102



{e)

1, Changing Engine

king and Adding Engine

Fork
Ol, Primary Drive

Oil, Transmission
Olling System, Engine
jl Filter Mount, Engine
iil Hose Routing, Engine

Oil Pressure, Engine
ji Pressure Signal Light
Ol Pressure Signal Light
Oi Pump, Engine

Oil Tank, Engine

Pinion Bearing
Pinion Gear

Pinion Gear Cleaning, Inspection and Repair

Pinion Gear Installation
Gear Removal

Fitting

ston, Engine

Piston Assembly/instalation, Engine
Piston Cleaning, Inspection and Repair, Engine

Piston Removal/Disassembly, Engine
Pile

Plug Cables, Spark

Plugs, Spark
Primary Chain
Primary Chain Adjustment

Primary Chain Installatic

Primary Chain Remaval

Primary Cover Installatioy

Primary Gover Removal

Ty Drive/Glutch Assembly

Primary Drive/Clutch Disassembly

Primary Drive/Clutch Inspection and Repair

Primary Drive/Clutch Installation
Primary Drive/Clutch Removal

mary Dri ion Lubricant
Prybars

Pump, Engine OW

Punches

Raichets and

iear Brake Caliper
Rear Brake Caliper As

sar Brake Caliper Clean, Insp, and Repair

Rear Brake Caliper Installation
Brake Caliper Removal/Disassembly

Rear Brake Linkage
Rear Brake Master Cylinder

Page No

66

6-14

614

@12

6-16

145
3-40

115

116

2-40

Ay

a4

241

Rear Brake Master Cyl, Adj

Rear Brake Master Cyl, Assembly
Rear Brake Master Cyl, Clean, Insp, and Rep
Rear Brake Master Cyl, Removal/Disassembly

Rear Brake Switch

Rear Fender
Rear Fork

Rear Fork Assembly
Rear Fork Cleaning and i
Rear Fork Installation

Rear Fork RemovalDisassembly
Rear Shock Absorber
Rear Wh

Rear Whe
Rear Wheel Cleaning, inspection, and Repair
Rear Wheel Disassembly
Rear Whee! Installation

Rear Wheel Removal
Regular Maintenance Intervals
Regulator, Voltage

Removal from Storage 1-7
Repair and Replacement Procedures, Shop
Repai Notes, Shop
Rotor, Alternator 6

Ss

tor

Sate Operating Maintenance if
Scanalyzer 5

Scanalyzer, Adjust Timing using (12005 7-45;

Screwdrivers, 115

Socondary Drive Belt 7

Bank Angle 47
Cam Position (12008) 7-54
MAP (12008) 7-48

Sorial Number (V.I.N.) 4
Service Intervals, Regular 1:2

vicing a New Motorcycle "1

Shifter Forks and Orum A‘
Shifter Forks and Drum C
hitter Forks and Drum Disas

Shifter Paw! Adjustment

Shock Absorber, Rear

mbly

n, Insp, and Repair
mbly

Shop Practices 113
Side Stand (Jiffy Stand) 274

ignal Canceller, Turn 95

ignal Light, Oil Pressure 3-37

Signal Light Switch, Oil Pressu 537

Sockets. 1:16

noid-Operated Butterfly Valve 4-27

noid, Starter 5

Spark Pl

Spar

ig Cables 7-58

K Plugs

Specifications,

Specifications,
Specifications
Specifications, Fuel System 4-1
Specifications, Starter Bt

Engine



Specifications, Tire
Specifications, Transmiss
Speedometer, Electr
Sport Trans Flu.
Sprocket Cover
Stand, sity (Side)
Start Switch, Engine
Starter, Testing Assembled
Starter Assembly
Starter Disassembly, Inspection, and Repair
Starter tion

Starter On-Motorcycle Tests
Starter Removal

arter Solenoid

tarter System, El
Starter System Testing

}ooting,tartor Trouble

Stoplight Switche

Storage, Motorcycle
Storage, Removal from.

Storage Units, Shi

Stripping Motorcycle for Engine Re

ich, Neutral Indicator

ich, Oil Pre

ich, Handle

Suite, Ignition/Light

Switch, Stoplight (Brake)

witch, Vacuum-Oporated Electric (V.0.E.S.)

TT

sure Signal Light

Tank, Engine Oil

Tank, Fue

Throttle Contro

Throttle Control Adjustment
Throttle Control Assembly/Installation
Throttle Control Cleaning, Inspection and Repair

Throttle Control Removal/Disassembly

Timing, Ignition System

Ties

Tire Cleaning, Inspection and Repair

Tite Installation

Tire Removal

Tite Specitication

Tool Safety
Torque Values, Fastener
Transmission

Transmission Case Removal

Transmission Case Cleaning, In

334

2.58

2-58

550

2-59

117

1-15

1-10

6-16

618
6-18

619

oe

ai

je 44

54

55
noting, G

Troubleshooting
ner

rakes

Troubleshooting Wheel:

Truing Laced Wi

Tube, Carburetor Fuel Overflowi/Orain
Turn Signal Cancelte
Turn s amps.

U

United States System — Fluid Measurement

Vv
Vacuum Piston, Operation Chack

\Vacuum-Operated Electric Switch (V.0.€

Valve, Fuel Supply

Valve Hydraulic Lifters, Engine
Valve Hydraulic Lifter Cleaning and Inspection

alve Hydraulic Lifter Install

Valve Hydraulic Lifter Removal
Valve Stem, Tubeless Tire

Vapor Valve, Fuel Tank
Vehicle Identification Number (V..N,

Voltage Regulato:

Ww
Wheel:

Wheel, Front

Wheel, Rear
Wheels, Lacing 16-Inch
Wheels, Lacing 19-Inch

Wheels, Tuing Laced
Wheel Alignment
Whee! Balancing

Wheel Bearing Grease
Winter Lubrication

Wiring Die
Wiring Diagram ~ Charging System
Wiring Diagram — Ignition System

Wiring Diagram — Starting Sy

Wrench
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