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READERS COMMENTS

The Harley-Davidson Technical maintains & affort to
improve the quality of its To do thi ly we need user feed-
back — your critical evaluation of this manual.

Please comment on this manual's completeness, accuracy, organization, usability and
readability.

Did find in this manual?.
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1978%-84 Technical Communications Departmant,
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FOREWORD

This service and repair manual has been preparad with two purposes in mind. First,
Davidson product and assist him in performing basic maintenance and repair. Secondly, it

construction of the Harley-

will acquaint the reader with the

avit
will introduce to the professional Harley-Davidson mechanic the latest field-tested and factory-approved major repair
methods. We sincerely believe that this manual will make your association with Harley-Davidson products more plea-

sant and profitable.

HOW TO USE
YOUR SERVICE MANUAL

Your Service Manual is aranged for quick, easy
reference. This manual Is divided into numbered sec-
tions. Sections are then divided into subjects. Use this
manual as follows:

Check the TABLE OF CONTENTS located in the
tront of each section to find subject desired.

~

Page number is listed across from subject. Page
number consists of section number and page
AUMBAr.

@

Information is presented in a definile order as
follows:

Adjustments
Removal

Disassembly

Cleaning, Inspection and Repair

Assembly

Installation

In figure legends, the Aumber following a name of a part
indicates the guantity necessary for one complete
assambly.

NOTE

All information for servicing a part should be read
before repair work is starfed lo avoid needless
disassembly.

PREPARATION FOR SERVICE

Proper preparation is very important for efficient service
work. A clean work area at the start of each job will
allow you to perform the repair as easily and quickly as
possible, and reduce the incidence of misplaced tools
and parts. A motorcycle that is excessively dirty should
be cleaned before Cleaning

ly uncover trouble sources. Tools, instruments and
parts needed for the job should be gatherad before work
i started. interrupting a job to locate tools or parts is a
needless delay. Spacial tools required for a job are
listed at the end of Section 1.

WARNING

Gasolins is axtramaly flammable and highly axpiosive
undar cartain condiions. Alweys siop angine a

not smoke or all lame or sparks

or senvicing the fuel sylhm

SERVICE BULLETINS

In addition to the information given in this Service
Manual, Service Bulletins are issued to Harley-Davidson
Dealers from time to time, which cwerlnleﬂmennlneeﬂ
ing changes and supplementary information. Servi
Bulletins should be consulted for cnmplammlmmlﬂon
on the models Govered by this manual.

USE GENUINE
REPLACEMENT PARTS

WARNING

When replacement parts are required, use only genuine
Harley-Davidson parts or parts with equivalent
characteristics including type, strength and material.
Failure 1o do 50 may result in product mallunction and
possible injury 1o the operator andlor passenger.

To ensure a salisfactory and lasting repair job, follow
tha manual Instructions carefully and use only genuine
Harley-Davidson replacement parts. Behind the emblem
bearing the words GENUINE HARLEY-DAVIDSON is
more than three quarters of a century of designing,
research, manufacturing, testing and Inspecting ex-
perience.

This Is your insurance that the parts you are using will
fit right, operate properly and last longer. When you use
genuine Harley-Davidson parts, you use the best.

PRODUCT REFERENCES

When reference is made in this manual 1o a specific
brand name praduct, toal or instrument, an equivalent
product, 100l of instrument may be used in place of the
one menticnad.

All tools mentioned in this SERVICE MANUAL with HD
or J preceding the part number must be ordered
through:

Kent-Moore Tool Division
20874 Little Mack
Roseville, Michigan 48066
Loctite Products

The Lactite products listed are designed to increase the
reliability of fasteners and to aid in minor repairs.




If you have any further questions, please call Loctite
Corp. at 1-203.246-1223.

WARNING
Follow the directions listed on all Loctite pﬂ.\dmn.

Read all labels, warnings and cautions caref
using.

CONTENTS

All and may not

depict the most current model or component, but are
basad on the latest production information available at
the time of publication,

Since product Improvement is our continual goal,
Inc. reserves the right to

“Reg. TM DuPont Carp.
* Reg. TM Logtite Gorp.

Application Product ions, equipment, or designs at any
Lock fender braces, master | Lock N' Seal* time without notice and without incurring obligation.
cylinder bolts, brake anchars, Adhesive
exhaust flanges and general
body hardware.
Locking crank pin and flywheel | Retaining WARNINGS AND CAUTIONS
il c:‘.;;';:;om Statements in this manual preceded by the words
or CAUTION and printed in bold face are very
Secure upper and lower lork | Stud N’ Bearing important.
assemblies, shock absorber | Mount Adhesive
mounts, fittings, axle nuts, shift WARNING
lever screws, cylinder head and
crankcase studs, and handle Means there s the possibility of personal injury to your-
bar cl : soll or others.
Lock adjusiment screws and | Wick N' Lock®
assembled parts. Secure foot Adhesive CAUTION
rasts and kick starters. B
Relain brake pedal bushings, Retaining Means there is the possibility of damage to the vehicle.
main shaft sprockels, counter Compound
shafts, oil ,z“_ drive train, Mo, 601 We recommend you take special notice of these items.
linkage, clutch hub and sprock-
ot WARNING
Bond brake pedal and kick | SuperBonder® P service and repair is i jant for the sa
starler pada. Securs icoes Hand Adhesive reliable operation of all mechanical products. The ser.
grips. Repair loose windshield wios: piogadures daz i Bl I this
moldings, and other rubber, Service Manual are effective methods for p.rinrmlnn
vinyl and plastic parts. priogen
Seal threaded fuel line fittings, | Pipe Sealant quire the use of tools specially designed for the pur-
nydraulic brake line fittings and |  with Teflon® pose. Thess special tools should be used when and as
engine plugs.
Make emergency gaskets on- Gasket
the-spot. Seal crankcase cover, |  Eliminator® 1t is important to note that some warnings against the
cylinder blocks to crankcase, Sealant use of specific service methods which could daruage
fusl and oil pumps, and rocker the motorcycle or render it unsafe are stated in thi
arm covers. vice Manual. However, please remember that e
s : v warnings are not all inclusive. Since Harley-Davidson
il oulino piannd cee | gon e could not passibly know, svaluats and advise the ser.
plugs, spark Lubricant
vice trade of all possible ways in which servica might be
plugs, front fork and shock as- toas or o1 the pogEils. BZINOS o seuontse ol
t
semblies, swing arm, pivol Sadh wir. Wa' have mot ko s mick Bl
shaft and axles. Phpiotnisr ey
Dissolve grease, dirt and oil Gleaning vdrs o 1000 WhiGh 1 ! Fesomiseded by Harey:
from parts quickly and safely. Selvent Davidson must first Iy satisty himsel! that
Prepars maling surfaces for neither his nor the operator's um, will m-op.mm
Loctilie products. . by the service methods select

Nlrlir Davidson preducts are manufactured under one or more of the lollowing patents: U.S. Patents — 2986162,
34, 2098809, 3116089, 3144631, 3144860, 3226094, 3220792, 3434887, 3559773, 3673359, 3709317, Des. 225 626.
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SERVICE

SERVICING A NEW MOTORCYCLE
WARNING
For the rider's personal welfars, all the listed service

and maintenance recommendations should be fol-
lowed, because they may affect the safa aperation of
the motorcycle.

Service Operations to be performed before delivery to
customer are specified in the Motorcycle Set-Up
Manual, Part No. . Also, the Important Instruc-
tions included with each new motorcycle.

The performance of new matarcycle initial service is re-
quired to keep warranty In farce, and to ensure proper
emissions systems oparation.

After a new motorcycle has been driven its first 500
miles and again at approximately 2500 miles, a Harley-

cable and handlever, seat suspension bushings®,
seat post roller and boit.*

15, Grease the following: shift lever bearings®,
seat bar bearings*, seat post*, rear fork pivot bear-
Ings.

16. Check tightness of all fasteners,

17. Check lire pressure and inspect iread.

18. Check engine low and fast idle speed adjusiment.

19. Check operation of throtile and choke controls.

20. Check operation of all electrical equipment and
switches.

21. Check wheel spoke tightness.”

22. Lubricate rear chain if required.

23. Check primary case vacuum.*

24, Change transmission oil and clean magnetic drain

plug.

25. Clean fuel tank filter screen.*

26, Check front and rear fork bearing adjustment.
27. Road test

should perform the
vice operations.

CHECK AT FIRST 500 MILES

Change engine oil.
Replace ail filter.
Clean tappet oil screen.
Clean primary chain housing magnetic drain
plug.
Inspect air cleaner and service as required.
Check and adjust chains/belis.
Check battery electrolyte level. Check and clean
connections.
B Check rear brake pedal adjustment and free play.
5. Inspect brake pad linings and discs for wear.
10. Chack brake fluid level and condition.
1. Check clutch adjustment.
12. Inspect fuel valve, lines and fittings for leaks.
13. Inspect oil lines and brake system for leaks.
14. Oil the following: front brake nandiever, throttle
control cables, choke control cable, clutch control

Bwns

N

* If applicable to

SAFE OPERATING MAINTENANCE

Good maintenance means a safe machine. A careful
check of certain equipment must be made after periods
of storage and frequently betwsen the regular service
intervals to determine if additional maintenance is
necessary.

The following items should be chacked:

Tires for correct pressure, abrasions or Guts.
Chain/belt for proper tension and lubrication.
Brakes, sleering and throttle for responsiveness.
Brake fluid level and condition. Hydraulic lines and
fittings for leaks. Also, check brake pads and discs
for wear.

Cables for fraying or crimping and free operation.
Engine oil and transmission fiuid levels.

Wheel spoke tightness, if applicable.

Headlight, taillight and directional light operation.

P

R



REGULAR SERVICE INTERVALS IMPORTANT

The following chart outlines recommended Mainte- To prevent over-greasing, use hand grease gun on al
nance and Lubrication intervals after performance of ser- grease fittings.
wvice on a new motorcycle and the initial break-in period.

Regular Maintenance Intervals — FL/FX
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1. Tailistop lamp 6. Brake master cylinder
2. Oil filter 7. Engine serial number
2A. Oil filter — 1982 & earlier 8. Oil pump and pressure switch

3. Carburstor 9. Starter motor and relay

14. Brake pedal
15. Choke knob
16. Ignition-light switch

4. Hydraulic fork 10. Transmission oil filler plug
5. Rear chain/bel i 11. Battery

Figure 1-1. FLH Right Side View

13 15 12 1110

1. Turn signal lamps & Rear sprocket and chain/belt 11, Jiffy stand
adlamp . Oil tank drain plug 12. Timing Inspection hole piug

3. Carburstor choke knob 8. OIl tank fill plug and dipstick  13. Rectifler, regulator module

4. Gas tank valve . Cluteh inspection cover 14. Steering lock

5. Ignition coll 10. Front chain inspaction cover 15. Shifter

Figure 1-2. FLH Left Side View




6. Brake master cylinder
7. Engine serial number

rlier 8. Starter motor and relay

r 8. Transmission oil filler plug
10. Battes
11. Hydras

1. Taillstop lamp
2. Ol filter

2A. Oil filter — 1962 &
3. Carburetor air clea
4. Hydraulic fork

5. Rear belt adjuster

shock absorber

12. Passenger loolrest
13. Brake pedal
14. Choke knob
15. Ignition-light switch

Figure 1-3. FLHS Right Side View

e

13

15 12 1110

8. Oil tank fill plug
and dipstick

9. Clutch inspection cover

10. Front chain Inspection

Tu
Headlamp

Carburetor choke knab
Gas tank valve
Ignition coil

Rear belt

. Ol tank drain plug

signal lamps

cover
11, Jifty stand

12. Timing inspection
ole plu

13. Rectifier/regulator module

14. Steering lock

15. Shifter

16. Ignition/light switeh

Figure 1-4, FLHS Left Side View




1 T 5. Rear chain adjust 10. Battes
2 O 6. Brake master cylinder 11. Hydraulic shock absorber
2A. Ol filter — 1982 & sarlier 7. Engine serial number 12. Passenger footrest
3. Carburetor air cleaner 8. Starter motor and relay 13, Brake pedal re
Hydraulic fork 9. Transmission oll filler plug 14, Transmission oll level plug

Figure 15. FXE Right Side View

s
13 12 1511 10 9 17 7
l Turn signal lamps 7. Oil tank drain plug 13. Rectifier, --uuuiu- module
dlamp 8. Oil tank fill plug and dipstick 14, Steering lock
a c-mumw choke knob 9. Clutch inspection cover 15. Shifter
ank valve 10. Front chain inspection cover  16. Ignition-light switch
s |gm||on coll 11. Jiffy stand 17. Chain case drain plug
6. Rear sprockst and chain 12. Timing inspection hole plug

Figure 18. FXE Left Side View




5. Rear belt adjuster
6. Brake master cylinder

7. Engine serial number

8. Starter motor and relay

9. Transmission oil filler plug

2A. Ol filter — 1982 & earlier
3. Carburetor air cleaner
4. Hydraulic fork

10. Battery
11. Hydraulic shack absorber
12. Passenger footrest

3. Brake pedal rear

14, Transmis

ion oil level plug

Figure 1-7. FXSB Right Side View

1208
13 12 15

1. Turn signal lamps 7. Ol tank drain plug
2. Headlamp 8. Ol tank 1ill plug and dipstick
3. Carburetor choke knob 9. Clutch inspection cover
4. Gas tank valve 10. Front belt inspection cover
5. Ignition coil 11. Jiffy stand
6. Rear sprocket and bell 12. Timing inspection hole plug

13. Rectifier, ragulator module
14. Steering lock
15. Shitter

16. Ignition-light switch

Figure 18. FXSB Left Side View




4,
2. Oil filter
24, il fil
3. Carburetor air cleaner
4. Hydraulic fork

5. Rear chain adjuster

— 1982 & earlier

14

o master cylinder
. Engine serial number

8. Starter motor and relay

9. Transmission oil filler plug

. Ba
11. Hydraulic shock absorber

12. P

enger footrest

13. Brake pedal rear
14. Transmission oil level plug
15. Kick starter

Figure 1-9. FXWG Right Side View

e

1. Tum nnml lamps
2. Hea
3 c-mmlur ehake knob
4. Gas lank valve

5. Ignition coil
6. Rear sprocket and chain

Qil tank fil plug aml dipstick
Clutch inspection cover

0. Front chain Inspection cover
Jitty sta
12. Timing inspection hole plug

Rectifier, regulator module

. Steering lock
. Shifter

. Ignition-ight switeh
. Chan cas

drain plug

Figure 1-10. FXWG Left Side View
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1. Front brake hand lever 8. Rear turn signal lamp. 14, Transmission oil drain plug
2. Front brake master cylinder 8. Tall/stop lamp 15. Transmission oil filler plug
3. Throttle grip control 10. Rear chain adjuster 16. Rear brake master cylinder
4. Carburetor air cleaner 11. Passenger footrest 17. Rear brake pedal

5. Kick starter 12. Oil tank drain plug 18. Ignition module

6. 0il tank fill plug & dipstick  13. Electric starter motor 19. Rear brake fluid reservoir

7. Battery (under seat)

Figure 1-11. FXST Right Side View

1011z 13

1. Front tun signal lamp 8. Voltage regulator 13. Chain case drain plug
2. Clutch hand lever 9. Timing inspection hole plug 14. Rear sprocket & drive chain
3. Headlamp 10. Primary chain 18 Ignition coil
4. Stesring lock inspection cover 16. Fuel supply valve

L 11. Jitty stand 17. Ignition/light switch
6. Oil filter 12. Clutch inspection cover 18. Carburetor choke knob
7. Shift lever

Figure 1-12. FXST Left Side View




STORAGE

If the motorcycle will not be operated for several
months, such as during the winter season, there are
several things which should be done lo protect parts
agains! corrosion, to preserve the battery and o prevent
the bulld-up of gum and varnish in the carburetor.

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

WARNING
oline Is flammable. Do not store motorcycle having

G

gasoline in tank within tha home or garage where open
flames, pilot lights, sparks or electric motors are pre-
sent.

Fill gas tank and add a gasoline stabilizer. Use one
of the commercially available gasoline stabilizers,
following the manufacturer's instructions. Run the
engine until the gasoline stabilizer has had a
ehance 1o reach the carburetor float bowl. Turn
fuel supply valve off

OR
Drain all fuel from the gas tank and carburetor
tloat bowl and coat the inside of the float bowl
with light oil. Spray the inside of the gas tank with
one of the commercially available rus! preventa:
tives. Follow the manufacturer's instructions.

"

Fill the oil tank and pinch off or remove and plug
the line leading from the bottom of the oil tank to
he feed fitting (marked “F") on the oil pump. This
liminate the possibility of oil seeping past the
check ball into the oil pump and filling the engine
flywheel compartment with oil.

w

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

=

Adjust the chains/belts.

o

Check tire inflation. If the motorcycle will be
stored for an extended period of time, securely
support the matorcycle under the frame 50 that all
weight is off the tires.

Bl

Wash painted and chrome plated surfaces and ap-
ply @ light film of oil to exposed unpainted sur-
faces.

WARNING

Do not apply any oil to brake discs or brake pads.

~

Remave the ballery from the motorcycle and fully
charge. Store the battery above freezing tempara-
tures, trickle charge once a month and keep the
electrolyte level above the plates.

If motorcycle is 1o ba covered, use a material such

[
t

as light canvas, that will breathe. Plastic materials
that do not breathe promote the formation of con-
densation

REMOVAL FROM STORAGE

1. Fill the battery with water to the proper level.
Charge and install it.

WARNING

After extended periods of storage and prior 1o s
vehicle, place transmission in gear, disengage ach
and push vehicle back and forth a few times to ensure
proper clutch disengagement.

2. Remove and inspect the spark plugs. Replace if
necessary.

@

Clean and oll the air cleaner element.

4. Remove the carburetor fioat bowl, clean it and
check the float level.

5. 1f fuel tank was drained, fill it with fresh gasoline.

6. It oil feed line was pinched off or plugged, unplug
it and reconnect.

7. Start the engine and run until it reaches normal

operating temperatu

8. Drain and flush the oil tank. Install a new oil filter
and fill oil tank with the proper grade oil. Check the
transmission cil level.

9. Perform all of the checks in the PRE-RIDING
CHECK LIST in the Owner's Manual.

FLUID REQUIREMENTS

Harley-Davidson Oil

Use proper grade of oil for the lowest temperature ex-
pected before naxt oil change period as follows:

Alr Temperature Use
(Cold Engine Starting Harley-Davidson
Conditions) Oil Grade
10%0 100°F. - Normal Power Blend
and severe oper- Super Premium

ating conditions
Premium ™

Above B0°F. Extra Heavy
Grage 60
Above B0°F. Regular Heavy
Above 40°F, Medium Heavy
-20" to 40°F. Special Light




Harley-Davidson Chain Grease, Chain
Saver and Chain Spray

Designed especially as a chain lubricant. Penetrates in-
ner bearings for a long chain life.
Harley-Davidson Poly-Qil

Designad especially for lubricating the FXB/FXSB com-
pensating sprocket rubber dampers.

Gasoline

Use a good quality leaded or unleaded gasoline. For
1880 and earlier models, use premium grade (84 pump.
octane or higher). For 1981 and later models, use any
grade gasaline (89 pump octans or higher).

Brake Fluid

Use only D.O.T. 5 Hydraulic Brake Fluid.



METRIC CONVERSION TABLE

MILLIMETERS 1@ INCHES INCHES 1o MILLIMETERS
e x 003997 = inches) {nches x 25.40 = mem)
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TORQUE REQUIREMENTS

Torque for specific
listed in each respective section, For al

fasteners, use the values listed in the table below.
a Torque figures are in ft-lbs except those marked with an
other asterisk (*) which are in in-lbs.

I MINIAUM 0% D
FASTENER | TvPE | TEMsWE | watemag | Dody Size or Outside Diameter
STRENGTH Iilsiiwnk.il‘k,ih)(,ah!gi
SAE 2 74,000 LOW ‘
) o2 -l . 6| n ‘m 2| a|m| w|ms|aem
EDIUM [
SAE S 120,000 " - "
€ | s P | Shmmon wele o | s | w ) om e
MEDIUM
saer | 133000
& Lt . CARBON B[ | w0 e as|m |
uEDUM [
SAES 150,000
& ot 0 CARBON wlm | o e e mwin
s0ck CARBON.
B _FE | g "l w o | s anfs |1 | 2 | o s |9
CAP SCREW EMPERED
ST | ngoon Mt cAnaON [+ US| Y ) o o O |
SCREW 'EMPERED | |
/ STUDS | Uso SAE 2. 5 and 8 values when grade is knawn. with nut of suicient sirength




TROUBLESHOOTING

The following check list of possible operating troubles
and their probable causes will be helplul in keeping
your motarcycle in good operating condition. More than
one of these conditions may be causing the trouble and
all should be caretully checked.

WARNING

The troubleshaating section of this manual is intended
solely as a guide to diagnosing problems. Carefully

read the appropriate secti

ons of this manual before per-

forming any work. Observe all cautions and wamnings.

ENGINE

Cranking Motor Does Not Operate or
Does Not Turn Engine Over

1.
2.
3.

Lk

Engine run switch in OFF position.

Ignition switch not on.

Discharged baltery, loose of corroded connections
(solenoid chatlers),

Starter control circult, relay or solenoid defective.
Electric starter shafl pinion gear not engaging.

Engine Turns Over But Does Not Start

rpps

oo

Gas tank empty.

Gasoline valve lurned oft.

Gasaline valve o filter clogged.

Discharged battery, loose or broken battery ter-
minal connections.

Fouled spark plugs.

Spark plug cables in bad condition and arcing or
cable conneclions |0ose.

7. Ignition timing badly out of adjustment.
8. Loose wire connection at coil, baltery connection
or at plug between ignition module and sensor,
9. Defactive ignition coil,
10. Delactive ignition module or sensor.
11. Sticking or damaged valve or lappets loo tight.
12. Engine flooded with gasoline as a result of over-
choking.
13. Engine and transmission oil too heavy (winter
operation).
Starts Hard
1. Spark plugs in bad condition or have improper gap
or are partially fouled.
2. Spark plug cables in bad condition and arcing.
3. Baltery nearly discharged.
4. Loose wire connection al one of the battery ter
minals o at coil.
5. Carburetor controls not adjusted correctly.
6. Defective ignition coll.
7. Engine and transmission il too heavy (winter
operation).
8. Timing advance weight sticking in advanced posi-

tion (1978 and earliar).

Ignition not timed properly.
Gasoline tank cap bent or plugged, or carburetor
fuel line closed off restricting fuel flow.

1. Waler or dirt in fuel system and carburetor.

12. Choke disc stuck in open position,

13. Air leak at intake manifold.

s

f

Starts But Runs Irrequlurly or Misses
Spark plugs in bad condition or partially fouled.
Spark plug cables in bad condition and arcing,
Spark plug gap 100 close or 100 wide.

Delective ignition coil.

Delective ignition module or sensor.

Battery nearly discharged.

Damaged wire or loose connection at one of bat-
tery terminals or cml or at plug between ignition
sensor and modul

Intermittent short :\mull due to damaged wire in-
sulation,

Water or dirt in fuel system and carburetor or filter
Gasoline tank cap vent plugged or carburelor vent
line closed off.

11, Carburetor controls misadjusted.

12. Weak or broken valve springs.

13. Air leak at intake manifold or air cleaner.

14. Damaged intake or exhausl valve.

15, Incorrect valve timing.

NG RGN

2o

10.

A Spark Plug Fouls Repeatedly

Incorrect spark plug for the kind of service.

2. Piston rings badly worn or broken,

3. Fuel mixture 100 rich (see carburetor trouble chart).
4. Valve guides badly worn.

5. Valve guide seals badly worn.

Pre-Ignition or Detonation (Knocks or Pings)
1. Excessive carbon deposit on piston head or in
combustion chambar.
2. Incorrect spark plug for the kind of service.
3. Defective spark plugs
4. Ignition timing advanced.
5. Fuel octana rating 100 low.

Overheating
1. Insufficlent oil supply or oil not circulating.
2. Leaking valves.
3. Heavy carbon deposit.
4. Ignition timing retarded.
5. Low power - timing advance weights sticking in re-
tarded position (1979 and earlier).

Valve Train Noise
1. Low pressure caused by oil feed pump not func-
tioning properly or oll screen obstructed.
2. Hydraulic tappets not adjusted properly.
3. Defective hydraulic tappets.
4. Bent push rod.
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Cam or cam gears worn,
Rocker arm binding on shaft.
Valve sticking in guide.
Excessive cold oil pressure.

@ o o;

Excessive Vibration

ced.
Lower mounting bolts loose.
Broken frame.

Front o rear ghain badly worn or links tight as a
result of insufficient lubrication.
il andior

@

plate Ioose In chassis.
Wheels andior tires defective.
Internal engine problem.

~e

LUBRICATION SYSTEM

0il Does Not Return to Oil Tank
Oil tank empty.

Scavenger pump gear key sheared.
Oll feed pump nat functioning.
Restricted oll lines or fittings.
Restrictad oil filter.

L

Engine Uses Too Much Oil or Smokes
Excessively

1. Breather valve incorractly timed.

Piston rings badly worn or broken,
Chain oiler adjusting screw adjusted for an ex-
cessive amount of oil (1982 and earlier).
Insufficient chain case vacuum.
Valve guides worn.

2.
3

L

Engine Leaks Oil From Cases,

Push Rods, Hoses, Etc.

1. Loose parts.

2. Imperfect seal al gaskels, push rod cover,
washers, atc.

Restricted oil return line to tank.

Restricted breather hose to air cleaner,

e

Excess Oil Out of Crankcase Breather
(Air Cleaner)

Insufficient chain case vacuum.

il not returning to oil tank,

Oil lines or passages restricted.

Gearcase cover gasket not sealing.

Leakage between passages and pockels in gear-
case cover and gearcase.

EET

Excess 0il Out of Crankcase Breather
When Starting Engine
1. il pump check ball stuck op

114

Upper mounting bracket loose, broken or improper-

2. Poor seal between faed and return gears in pump.

ELECTRICAL SYSTEM

Alternator Does Not Charge
1. Defective regulator-rectifier module.
2. Module not grounded.
3. Loose or broken wires in charging circuit.
4. Defective stator coils.
5. Defective rotor.

Alternator Charge Rate Is Below Normal
Defective regulator-rectitier module.

2. Defective stator coils.

3. Weak or defective battery.

4. Loose or cormoded connections.

CARBURETOR
Floods

1. Inlet valve sticking.

2. Inlet valve and/or valve seat worn or damaged.

3. Dirt or ather foreign matter between valve and its
seat.

Excessive “pumping” of hand throltle grip.
Leaky or defective float.

Floal misadjusted.

LN

TRANSMISSION

Shifts Hard

Bent shifter rod.

Clulch dragging slightly.

Transmission oil too heavy (winter oparation)
Shifter forks (inside transmission) sprung.
Corners worn off shifter clutch dogs (inside trans-
mission).

LY PRy

Jumps Out of Gear
1. Shifter rod improperly adjusted.
2. Shifter forks (inside transmission) improperly ad-
justed.
3. Shitter engaging parts (inside transmission) badly
worn and rounded.

CLUTCH
slips

1. Clutch cantrols improperly adjusted.
2. Insufficient clutch spring tension
3. Worn andior soaked friction discs.




Drags or Does Not Release

1. Cluteh controls improperly adjusted.
2. Clutch spring tension too tight.
3. Friction discs gummy
4. Clutch shell keys or hub studs badly worn,
5. Clutch discs warped.
Chatters
1. Cluteh hub friction disc rivets locse.

2. Friction discs or steel discs worn or warped,

BRAKE

Does Not Hold Normally

Master cylinder low an fluid.

Brake line contains air bubbles.

Master or wheel cylinder piston worn or parls
defective.

Brake pads impregnated with grease or oil.

Brake pads badly worn (1116 In. minimum lining
thickness).

Brake disc badly worn or war,

Brake fades due to heat build up - brake pads drag-
ging or excessive braking.

@R

oa
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B. Brake drags - insufficient brake pedal or hand lever
free play.

HANDLING

Irregularities
1. Loose wheel axle nuts. Tighten to 60 ftdbs max-
imum.
2. Excessive wheel hub bearing play.
3. Rear wheel out of alignment with frame and front

..
E
2
s
=

res out-of-irue sideways (tire run-out

should not be more than 3/32 in

Rims and tires out-of-round or eccentric with hub

(tire run-out should not be more than 3132 In.).

Irregular or peaked front tire tread wear.

Tires improperly inflated. Check TIRE DATA, Sec-

tion 2.

Tire and wheel unbalanced.

Steering head bearings loose. Corract adjustment

and replace pitted or worn bearings and races. See

FORKS

10. Heavy front end loading. Non-standard equipment
on the frant end such as heavy radio receivers, ex-
tra lighting equipment or luggage tends 1o cause
unstable handling

1. Off-center loading.

-

N

o o
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TOOLS

Part No. J 26900-14 Small Hole Gauge

Part No. HD-23738 Vacuum pump

Part No. HD-01288 Rim Protectors

Part No. HD-28700 Bead Expander

E@ﬂ

e

Part No. HD-20000 Tire Repair Kit

Part No. HD-33030 Piston Squaring Plate

Part No. HD-21000 Tire Spreader

Part No. HD-33071 Wheel B m\g
Race Remover and Insf




=)

Part No. HD-33413 Carburetor Idle Adjustment Tool

Part No. HD-33443 Tappet Guide Alignment Tool

Part No. HD-33416 Universal Driver Handle

Part No. HD-33446 Cylinder Torque Plates

No. HD-33418 Universal Puller Forcing Screw

Part No. HD-33813 Inductive Timing Light

Part No. HD-33428-A Main Drive Gear
ring Inst

Part No. HD-34107 Valve Guide Gauge/Cutting Tool




Part No. HD-34180 Fork Seal (FX)
Part No. HD-34634 Fork Seal (FXWG - FXST)

Part No. HD-34641 Rear Iﬂlill Valve
Spring Comprasso

W

g

Part No. HD-34199 Pushrod Height Gauge

Part No. HD-34643 Valve Guide Seal Tool

/

Part No. HD-34623 Piston Pin Retaining Ring Installar

Part No. HD-34723 Valve Guide Hone (8 mm)

<

e

Part No. HD-34624 Cylinder Stud Installer

Part No. HD-34724 Valve Guide Hone (3 mm)




-

Part No. HD-34731 Shoulderless Valve Guide
Installer

Part No. HD-8404 Hose Clamp Tool

3

Part No. HD-84438-79 Push Rod Adjustmant Gauge

Part No. HD-34816 Ol Pressure Switch Wrench

Part No. HD-84465-81 Ignition Test Adapter

LA,

i ¥

Part No. HD-34902 Mainshaft Primary Bearing Race
Remaver and Installer

Part No. HD-84546-41 Fiywheel Shafl Nul Wrench
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Part No. HD-84547-80 Crankshaft Bearing Tool

Part No. HD-84645-41 Clutch Hub Nut Wrench

C3®

rt No. HD-94555-55C Pinion Gear Shaft Nut
Socket

Part No. HD-94660-37A Mainshaft Locknut Wrench

S

Part No. HD-84589-29A Cylinder Base Nut Wrench (8/16")

Part No. HD-94681-80 Spoke Nipple Wrench

_

Part No. HD-84635-41 Mainshaft
Ball Bearing Lock Nut Wrench

Part No. HD-84700-52B Shock Absorber Spanner
Wrench




Part No. HD-94752-77 Floal Gauge

Part No. HD-95017-61 Lock Ring Pllers External

Part No. HD-84800-26 Spiral Expansion Reamer

Part No. HD-95020-66 Rear Chain Link Press Tool

~~——

Part No. HD-84804-57 Rocker Arm Bushing Reamer

Part No. HD-95021-29A Chain Breaking Tool

= _I2

Part No, HD-84805-57 Pinion Shaft Bushing Reamer and
Pliots.

Part No. HD-85500-80 Wheel Truing Stand




i

LI 1
11/8" 3/4" S/879/3271/2°T/16"
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Part No. HD-85635-48 All Purpose Claw Puller

Part No. HD-85760-68 Bushing and Bearing Puller Tool Set

(inciudes Items 1, 2, 3 and 4) Hems 5 (HD-85768-69), 6

(HD-95769-69), 7 (HD-95770-69) and 8 (HD-95771-69) are
of extras,

Part No. HD-95637-46 Wedge Attachment for Claw Puller

Part No. HD-95952:33A Connecting Rod Clamping Tool

Eg=hls

Part No. HD-85650-42 Transmission
Mainshatt Starter Cluich and Bearing Puller

Part No. HD-85860-41A Clutch Hub
‘and Chain Housing Puller

f&z@@

Part No. HD-95660-42 Main Drive Gear Oil Seal
Part No. HD-05666-42A Sleeve (1)

Part No. HD-95860-528 Alternator Rotor Puller
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Part No. HD-95870-32A Piston Pin Bushing Tool

Part No. HD-86216-48 Large Internal Lock Ring Pllers

Sr=

Part No. HD-96137-52A Flywheel Support Plate

Part No. HD-96221-80 Oil Filter Wrench

D

Part No. HD-96180-76 Special Piston with Pin

Part No. HD-86285-65 Timing Mark View Plug

Part No. HD-96215-48 Small Internal Lock Ring Pllers

Part No. HD-86333-51B Ring Compressor




Part No. HD-86384-39 Fork Shitier Gauge

Part No. HD-96600-36 Valve Spring Compressor

Part No. HD-96385-78 Fork Shifter Gauge

Part No. HD-96650-80 Flywheel Truing Stand

,137.
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Part No. HD-86489-63 Valve Seating Gauge

Part No. HD-86710-40 Crankcase Main Bearing Lap

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

Part No. HD-86740-36 Connecting Rod Lapping Arbor



Part No. HD-86796-47 Valve Spring Tester

Part No. HD-86830-51A Pinlon Gear Puller and Collars

22525

Part No. HD-96798-43 Set of Copper Vise Jaws

=

AN

Part No. HD-96810-63 Motorcycle Shop Stand

Ul

Part No. HD-96815-46 Engine Repair Stand

Part No. HD-96921-107 Ol Pressure Gauge Adapter




)

Part No. HD-96950-68 Vacuum Gauge, 30" Water

Part No. HD-97194-57 Timken Bearing, Outer Rece
Press Plug

[

AR

Part No. HD-97010-52A Rear Shock Absorber Tool

Part No. HD-97225-55 Sprocket Shatt Bearing Tool

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

Part No. HD-97272-60 Camshaft Needle Bearing
Installer

irt No. HD-57102-81 Vi Lifter Remover

Part No. HD-37334-80 Connecting Link Assembly Tool



I
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Part No. HD-97362-71 Pin Terminal Tool (Small)

Part No. HD-87364-T1 Pin Terminal Tool (Large)
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SPECIFICATIONS

DIMENSIONS (in.)
WHEEL | OVERALL| OVERALL| OVERALL
WIDTH

BASE | LENGTH HEIGHT
4250 63.25
3375 48.12
20.00 41.75
33.75 4575
3375 4575
29.00 41.75
27.50 47.00
29.00 47.00

NOTE

Gross Vehicle Weight Rating (GVWR) (maximum aliow-
able loaded vehicle weight) and corr ling Gross
Axle Weight Ratings (GAWR) are given on a label

FXS..... 5 [
FXWGIFXS’ 9% 10
ADJUSTMENTS
Brakes
Rear Master Cylinder Plunger Free Play . . RULI
TORQUES
Slider Cap Nuts = 11 1tibs
FROALAMIS LN . s 5 e s cciia shmci asim 50 l-ibs
Rear Axle Nut 43 6570 ft-ibs
Brake Disc Screws
Laced 16 and 21 in. 2327 ftibs
Win. ... . 1619 1tibs
Cast 18in. 2327 ftbs
19in 14-16 1Libs

Brake Caliper Mou

Brake Bleeder Nipple .

Rear Wheel Suluckel Sorews
Laced . wen
Cas .

Fender Supports (FSXT) . G

Shock Absarber Mounting Bolts (FXST) | .

Swing Arm Mounting Bolts (FXST)

BRAKE DISC SIZE

120-150 ft- Ibs

located on the front frame downtube. [ Front Rear Minimum Thicknes
[ GVWR | GAWR - front [GAWR - rear FL 10| 121in.
FLHIFLHS | 1180 410 ) T Front  Rear
FXB/FXSB | 1085 | 380 | 695 FX 15in. | 115in. | 20in._20in. |
7085 390 5%
390 5% DAT
T e TIRE A
350 55 The following tita inflation pressure are based on rider
2 e and passenger weights of approximately 150 Ibs sach.
For each 50 Ibs. extra weight, increase pressure of rear
tire 2 psi, front tire 1 psi and sidecar tire 1 psi.
CAPACITIES TP
PSI (Cold)
Fuel Tank Front | Rear [Sidecar|
1l 28
FLHIFLHS ... Total . 5Gallons (US) fwa 1S |8
Reserve. 1.2 Gallons (US) loxcop! FXWG)
FHE 55 iesas Tkl © 32 Gallons (US) et x| =
BRI fica izt & Rider and one | FL Models 28 [ 3
FXBIFXSE..... Total. . 35Gallons(us) | PASSeneer ;ﬁc’:p""’;';wa 3 |
Rasery sei ASmlon S FXWGIFXST | 30 | 36
FXWGIFXST .... Tolal ClsGallons US) |
oy RHE sidecar pas | FLModels | 28 | 3 | 28
senger or
Front Fork (0z.) 240106,
ET ORY WARNING
FLH/FLHS 7% 8%
FXBIFXSE 5 5 The masimum cold inflation pressure of hese trse
FXE... 5 5 exceed the maximum prassura specified on
FXEF.... 5 5 The tre sidawal




TIRE FITMENT

REAR WHEEL FRONT WHEEL
MODEL| TIRE |TIRE| TUBE WHEEL TIRE | TIRE TUBE| WHEEL
SERIES OR | DESCRIPTION | SERIES OR |DESCRIPTION
(From R Labety VALVE (Froem Pim Label) vALvE
FXE, FXEF,
FXS, FXB i H 16 in. Laced D K 19 in. Laced
FXR, FXRS| WWW F i) or Gast vy G K or Cast
FxsB
FXWG
FXDG ™ v J 1810 Lacad zz E L | 21in Laced
BT or Cast
A H 16 in. Laced A H 16 in. Laced
L i v ] or Cast L J or Cast
TIRES
TIREGROUP | MANUFACTURER |  DESIGN sizE PLY RATINGS
A Goodyear Speed Grip MT90-18 [
8 Goodyear Speed Grip MT80-16 4
c Goodyear Eagle AT MTS0-16 4
o Goodyear Eagle AT MJS0-13 4
| E Duniop £ Aib MHa0-21 4
F Ounlop K-181 MT80-16 :
G Dunlop K-181 MI90-19 4
M Duniop K291T* MTS0H-16 4
N Dunlop K-201T* MMI0H-19 4
| P Dunlop K-2018* 130/90V-16 4
] Dunlop k2818 100/50v-13 4
u Goodyear Eagle SG* MTS0-16 6
v Dunlop KI01A® MTS0-16 8
* = Tubeless tires
INNER TUBES (See Notes below)
| VALVE STEM
TUBE GROUP size VALVE STEMTYPE | POSITION
H H-16 (MT80-16) Motal (1) side
3 G 5.1016 Aubber (2) side
K M180-19 Rubber Centor
L 3.00.21 (MHS0-21) Metal Center
9P 133 . 348 damate v st i) 1t 58 . (625 mate v st P




TUBELESS TIRE VALVES

VALVE GROUP | H-D PART NUMBER | RIM VALVE HOLE DIAMETER |
s 4316783 3ain |
T 43150—83 A8 in. ]
NOTES:
Rim sirips must be used with all laced wheels.
Inner tubes are available from various manufacturers.
rﬁ Next Five
First Two Digits Second Last Last Digit
Digits uential Digit (Modal)
Model Model) Number) (Manutacturer) (Season)
FLH-1200 2A Harley.Davidson
FX-1200 2 8
FXE-1200 90 60,000 H (1978%)
FXEF-1200 5E and
FXEF-80 8E up H 9
FX8-1200 2E 10,000 (1979)
FXB H and |
FLH-80 3G up
FXE80 G
FXS-80 76
FXWG-80 9%
FLH-80
Classic aH
FLHS-80 SH
FL-80 8H 10,000 i 0
FLH-1200 and (1980)
Police H wp
FLH-1200
Shrine BH
FLH-80
Police 8H
FLH-80
Shrine 1K
Examples: 1978 FLH-1200, 2A12141H9
1980 FLH-1200, 24121410
VEHICLE IDENTIFICATION VEHICLE IDENTIFICATION

NUMBER — 1978'2-1980

The vehicla identification number (V.1.N.) is stamped on
the right side of the engine crankcase, right side of
frame steering head, and on a label on the right front
frame downtube. It consisls of a model code, a serial
number, a manufacturer's identification and model year
&s shown in the chart above. The manufacturer's iden-
lification used for madel years 1978 and 1979 is an H.
1880 and later model years use the letter J.

NUMBER — 1981 and LATER

The tull 17 digit vehicle identification numbsr (V.LN.) Is
stamped on the steering head and on a label located on
the right front frame downtube. An abbreviated V.I. N.is
stamped on the right side crankcase near the front of
the engine. See the char

Always give one of these numbers when ordering parts
o making any Inquiry about your motorcycle.



Model D
Engine Type

Model Year

ESQQUBMIQI Number

1 HD 1 AA K 1+ - E vy 010000

or
L Large letters and numbers indicate V.LN. on engine.

_“May be 1, 2 or 3 (Factory use)
in be 0 thru 9 or X (cluck digit for factory use)

P

FLH-80

FLHP-80 Police - Ghain|
FLH-80 Shrine - Chain
FLHP-80 Police - Belt
FLHS-80

FLH-B0 Shrine - Beit
FXE-80

FXWG-80
FXSB-80
FXB
FXST
FXDG

mple V.I.N. as it appears on the steering head - 1 HD1AAK11 EY010000
Sample abbreviated V.I.N. as it appears on the engine - AAKE D10000




WHEELS

FRONT WHEEL — FL MODELS

Removal
19782 ~1980

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

2. See Figure 2:1. Remove the axle caps (1), axle nut
(2), lockwasher (3) and flat washer (4).

3. Loosen the two slider cap nuts () and remove the
axle (6).

4. Remove the front wheel, hub cap (7) and spacer (8).

1. Axiecap ) 6 Axle ‘/ 3
2. Axle nut 7. Hub cap s |
3. Lockwasher 8. Spacer g
4 Flat washer 9. Blesd fitting 37~
5.Capnuts (@) 10, Brake disc 2

11. Brake caliper

Figure 2-1. FL Front Wheel Mounting —
1978%:-1980

1981-1982

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

2. See Figure 2:2. Remove the axle caps (1). Remove
axle nut (2), lockwasher (3) and washer (4) from left
side of whaal.

3. Loosen the slider cap nuts (7) on the right fork
4. Pull the axle (5) out and remove the wheel, spacer
(6), speedometer drive (8) and hub cap (9).
CAUTION
Donat wheel

removed because the caliper pmon may be forced out.
Reseating it requires disassembly of the caliper.

Disassembly

LACED WHEEL (Figure 2-3)
1. Remove the retaining rings (1), washers (2),
spacers (3), oil seals (4), bearings (5) and spacer (7).

2. If it Is necessary to ramove the bearing races (6)
use a standard bearing puller

3. Remowe the screws (8), nuts (10), brake disc (11)
and spacer (12).

4. 1f it Is necessary to remove the hub (8) from the
wheel, unscrew all the spoke nipples and remaove
the rim and spokes from the hub.

CAST WHEEL (Figure 2-4)

1. Remowve the retaining rings (1), washers (2),
spacers (3), oil seals (4), bearings (5) and spacer (7).

~

It it is necessary to remove the bearing races (8],
use a wheel bearing race remover and Installer
HD-33071 and driver HD-33416.

3. Remove the balts (9), external tooth lockwashers
{10y, brake disc (11) and spacer (12).

Cleaning, Inspection And Repair

Glean all parts, except oil seals, in solvent and in-
spect for damage of wear.

2. Replace the brake disc if il is warped, scored or
warn beyond the minimum thickness stamped on
the disc. See SPEGIFICATIONS.

3. Check the bearings and races for wear and replace
them if necessary. Replace them in sets only.

4. Replace the oil seals.

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

Assembly

LAGED WHEEL (Figure 2-3)

1. If the hub and rim were disassembled, reassemble
the hub, spokes and rim as described in LACING
WHEELS — 16 INCH.

~

Make sure brake disc and spacer are clean, then
Install the spacer (12) and brake disc (1) using the
five nuts (10) and bolls (9). Tighten the boits to
23-27 ftibs torgue.

o

It bearing races {6) were remaved for replacement,
coat the new races with bearing grease and press
one Into each side of the hub.
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Lelt Side

1. Axle cap 5. Axle

2. Axle nut 6. Spacer

3. Lockwasher 7. Slider cap nuts

4. Washer 8. Speedometer drive
9. Hubeap

Figure 2:2. FL Front Wheel Mounting — 1981 and Later

4. Place the spacer (7) into the hub. Coat the bearings

50 it is 13/84 1o 7/32 in. below outside of hub,
(5) with bearing grease and install one in each side

6. Install the spacers (3), washers (2) and retaining
of the hub. rings (1)

5. Lightly coal the outside lip of each il seal (4) with 7. Wheal and tire must be true, See TRUING LACED
engine oil. Press one seal into each side of the hub WHEELS.

. Retaining ring (2)
. Washer (2)
. Spacer (2)
. Oil seal (2)
. Bearing (2)

. Brake disc
. Spacer

Figure 2-3. FL Laced Front Wheel




1. Retaining ring (2)
2. Washer (2)

3 v (2)
. Oil seal (2)

3.
a,

Figure 2-4. FL Cast Front Wheel

‘CAST WHEEL (Figure 2-4)

1. Make sure brake disc and spacer are clean, then
install the spacer (12) and brake disc (1) using the
external tooth lockwashers (10) and bolts (8).
Tighten the screws to 23-27 ftbs torque.

2. 1 bearing races (6) were remaved for replacement,
coal the new races with bearing grease and press
one into each side of the wheel hub.

3. Place the spacer (7} into the wheel. Coal the bear-
ings (5) with bearing grease and install one in each
side of the wheel hub.

4. Lightly coal the outside lip of each oil seal (4) with
engine oil. Press one seal into each side of the
wheel so it is 13064 to 7/32 inches below outside
edge of wheel hub,

5. Install the spacers (3), washers (2) and retaining
tings (1).

6. Wheel and tire must be true. See CHECKING CAST
RIM RUNOUT.

Installation
1978 -1980

1. Place wheel between fork legs with the brake disc
centered between the brake pads.

2. See Figure 2-1. Apply Loctite ANTI-SEIZE to axle

shafl and insert the axle (6) from right fork side
through wheel, spacer (8), hub cap (7) and left fork
side.

3. Install the flat washer (4), lockwasher (3) and axle
nut (2). Tighten the axie nut 1o 45-50 ft-Ibs torque.

4. Tighten the slider cap nuts (5) 1o 11 ft-Ibs torque.

5. Install the axle caps (1).

1981 and Later

1. Place wheel between fork legs with brake disc
centered between brake pads.

2. See Figure 2:2. Apply Loctite ANTI-SEIZE 1o axle
shaft. Insert axle through right fork leg, speed-
omeler drive (B), hubcap (9], wheel, spacer (6) and
left fork leg.

3. Install the fiat washer (4), lockwasher (3) and axle
nut (2). Tighten the axle nut to 45-50 ft-Ibs torque.

4. Tighten the slider cap nuts (7) to 11 ft-ibs torque.

5. Install the axie caps (1).

WARNING

Wheel bearing end play has been set by the factory at
.004 to 018 Inches and should not be altered. End play
should be checked after tightening axle nut to 45-50 1.
Ibs torque and slider cap nuts 1o 11 ft1bs torque. If end
play doss not fall within this range, substitute a slightly
longer or shorter spacer (7, Figure 2.3, 2-4) as necessary.
When correct end play has been obtained, retighten axie
nut and slider cap nuts to specified torque.
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. Brake caliper
mounting hardwar
2. Axle nut
3. Lockwasher

4. Washer
5. Slider cap nuts
6. Axle

7. Spuedameter drive

Figure 2:5. FX Front Wheel Mounting (Except FXST/FXWG & FXDG)

FRONT WHEEL — FX MODELS
(Except 1984 FXE/FXST/FXWG)

Removal (Figure 2-5)

1. Block molorcycle underneath frame until front
‘wheel is raised off the ground.
NOTE
1984 FXB models have single disc front brakes. The
single disc without exception is mounted at the lef! side
of the whee! hub.

2. Remove the brake caliper mounting hardware (1)
and let the brake caliper or calipers hang loose on
each side of the fender,

CAUTION

Do not operate the front brake lever with the front wheal
moved because the caliper piston may b forced out.
Reseating it requires disassembly of the caliper.

@

Femave the axle nut (2), lockwasher (3) and washer
).

Loosen the slider cap nuts (5) and pull the axle (8)
free from the whee! and speedomater drive (7).

NOTE

FXWG models 1983 and eariler do not have a speed-
ometer drive on the front wheel. Aiso, the FXWG has a
spacer between the front wheel and the left fork leg on
1983 and earlier models, and a spacer with a groave on
the outside diameter between the front wheel and right
fork leg on 1983 models. Spacer with groove must go on
the right side.
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Disassembly

19" LACED WHEEL (Figure 2-6)

1. Remove the oll seals (1), spacer (2), bearings (3)
and spacer (5).

2. If it is necessary to remove the bearing races (4),
use a standard bearing puller.

3. Mark the brake discs, if applicable, and wheel
sides RIGHT and LEFT sa they will be assembled

correctly later. Remove the screw (7) and brake
discs (6).

»

It it is necessary to disassemble the hub (8 or 10)
from the wheel, unscrew all the spoke nipples and
remove the spokes and rim from the hub.

21" LACED WHEEL (Figure 2-7)

1. Remaove the retaining fings (1), washers (2),
spacers (3), oil seals (4), bearings (5) and spacer (7).

2. It it is necessary to remove the bearing races (6)
use a standard bearing puller.

3. Mark the brake discs, if applicable, and wheel
sides RIGHT and LEFT for iater re-assembly.
Remove the screws (8), nuts (10) and brake discs
(1)

4. I it is necessary to remove the hub (8) from the

wheel, unscrew all the spoke Ripples and remove
the rim and spokes from the hub.

CAST WHEEL (Figure 2-8)

1. Remove the oil seals {i), spacer (2, bearings (3)
and spacer (5},



1. Oil seal (2)

2. Spacer (left side)

3. Baaring (2)

4. Baaring race (2)

5. Spacer

6. Brake disc (2) (1984 1 disc)
7. Screw (10)

8. Hub (187)

Figure 2:6. FX Laced Front Wheel (Excep!l FXST and 1884 FXE/FXWG)

2. If it is necessary lo remove the bearing races (4),
use a standard bearing puller.

w

Mark the brake discs, i applicable, and wheel

the hub, spokes and rim as described in LACING
WHEELS — 19 IN.

Lo

Make sure brake discs (6) are clean, then install

sides RIGHT and LEFT 5o they will be
correctly later. Remove the screws (7) and discs (6)
Cleaning, Inspection And Repair
1. Clean all parts, excapt oil seals, in solvent and in-
spect for damage or wear.

2. Replace the brake discs If they are warped, scored
or worn beyond the minimum thickness stamped
on the disc. See SPECIFICATIONS.

3. Check 'd races for wear
them if necessary. Replace them In sets anly.

4. Replace the oll seals.

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

Assembly
19" LACED WHEEL (Figure 2-6)
1. If the hub and rim were disassembled, reassembile

g screws (7) to the side of the wheel from
which they were removed. Apply Lactits STUD 'N
BEARING MOUNT to the screw threads and
tighten to 18-19 ft-Ibs torque.

«

1 bearing races (4) were removed for replacement,
coal the new races with bearing grease and press
one inta each side of the hub.

4. Placeth the hub. Coat
(3) with bearing grease and Install an3 into each

side of the hub.

o

Place the spacer (2) in ane side of hub. This side
(with spacer) becomes the laft side of the wheel.
Press an oil seal (1) into each side of the hub. The
seals should be pressed i fiush with the hub out-
side edge.

6. Wheel and tire must be true. See TRUING LAGED
WHEELS.

21" LAGED WHEEL (Figure 2-7)

It the hub and rim were disassembled, reassemble
29



1. Retaining ring (2)
2. Washer (2)
3. Spacer (2)
4.0l seal (2)
5. Bearing lﬂ
6. Bearing race (2)
7. Spacer

8. Hub (2)

9. Bolt (10)

1 [}

11. Brake disc (2)

12. Spacer (Latt)

13, Spacer (Right
1983)

Figure 2.7. 1883 FXWG 21" Laced Front Wheel

the hub, spokes and rim as described in LAGING
WHEELS — 21 IN.

CAST WHEEL (Figure 2-10)

1. Make sure brake discs are clean, then install them
10 the side of the wheel they were removed. Apply
Loctite STUD 'N BEARING MOUNT to screw
threads and tighten to 14-16 ftIbs lorque.

2. If bearing races were removed for replacement,
coat the new races with bearing grease and press
‘one into each side of the wheel hub.

(5)into the hub. Coat the bearings

2. Make sure brake discs are clean, then install the
brake discs (1) using the nuts (10) and balts (9).
Tighten the bolts to 23-27 ft-Ibs torque.

3. If bearing races (6) were removed for replacement,
coat the new races with bearing grease and press
ane into each side of the hub.

4. Place the spacer (7) into the hub. Caat

(5) with bearing grease and Install one In each side
of the hub.

5. Press an oil seal (1) into each side of the hub. The
seals should be pressed in flush with the hub out-
side edge.

*

Install spacers (3) at each side and position
against the bearing cone. Position washer (2) at
each side agains! spacer (3).

~

Comprass retaining ring (1) intc the internal groave
at each end of the wheel hub. Place sp: at
one side of the hub and spacer (13) at the other
side. The wheel must be installed with the grooved
spacer at the right side of the vehicle,

Wheel and tire must be true. See TRUING LACED
WHEELS.

3) with b.lrlng grease and install one into each
side of the wheel hub.

4. Place the spacer (2) in one side of hub. This side
(with spacer) becomes the left side of the wheel.
Pres: seal (1) into each side of the hub flush
with the outside edge.

5. Wheel and tire must be true. See CHECKING CAST
RIM RUNOUT.
Installation

1. Place wheel between fork legs with spacer (2,
Figure 2-10) facing o the motorcycle left side.

2. See Figure 2. Install axle through right fork leg,
speedometer drive (7). wheel and left fork leg.



1. Brake caliper
mounting hardw.

2. Axle nut

3. Lockwasher

AW
5. Slider cap nu
6. Axle

7. Spesdometer drive

Figure 2-8. FXSTIFXWGIFXDG Front Wheel Mounting

Secure the axle with the washer (4), lockwasher (3)
and axle nut (2). Tighten the axle nut to 50 ft-ibs
torque. Tighten the slider cap nuts (5) to 11 ft-ibs
torque.

NOTE

FXWG models 1983 and earlier do not have a speed-
ometer drive on the front wheel. Also, the FXWG has &
spacer betwsen the wheel and left fork ieg on 71963 and
earlier models, and & spacer with a groove on the out-
side diameter between the front wheel and right tork leg
on 1983 modeis. Spacer with groove must go on the
right side.

WARNING

Wheal bearing end play has been set by the factory at
1004 to 018 inches and should not be altered. End play
shoukd be checked afer tighianing a o i B S ke

end play
substiute » slightly
longer or shorter spacer (5, Figures 28, 27) as
necessary. When correct end play has besn obtained,
ratighten sxle nut and slider cap nuts o specified
torque.

3. Install the brake calipers to the fork sides. Use new
mounting nuts when installing the calipers be-
cause the nut threads are destroyed when nuts are
removed. Tighten the caliper mounting bolts to 11
ft-Ibs torque.

FRONT WHEEL —
1984 FXST/FXWG/FXE MODELS

Removal (Figure 2-8)

1. Block motorcycle undameath frame until front
wheel is raised off the ground

2. Remove the brake caliper mounting hardware (1)
and let the brake caliper hang loase on each side
of the fander.

CAUTION

Do not operate the front brake lever with the front wheel
removed because the caliper piston may be forced out.
Reseating it requires disassembly of tha callper.

3. Remove the axle nut (2), lockwasher (3) and washer
(4).

4. Loosen the slider cap nuts (5} and pull the axle (6)
free by pulling toward the non-threaded end of the
axle.

Disassembly (Figure 2-8)

1. Pull spacer (4) and seal (1) from the right end of the
wheel hub. The right hand seal may pull free with
the spacer due to the small shoulder on the spacer,
at the inboard side of the seal.



1. Oll seal (2)

7. Brake disc
8. Torx screw
9. Nut

-

Figure 2-9. 1884 FXST/FXWG/FXE Laced Front Wheel

Pull seal (1) out of the left side of the wheel hub.
Remove bearing cones (2) and spacer (5).

It it Is necessary to remove the bearing races (3)
use a standard bearing puller.

Remove screws (B) using a spacial socket wrench
adaptor Torx T-40 or equivalent.

It it Is necessary to remove the hub () from the
whesl, unscrew all the spoke nipples and remove
the rim and spokes from the hub.

Cleaning, Inspection And Repair

»

o

Clean all parts, except oll seals, in solvent and in-
spact for damage or wear.

Replace the brake disc If it Is warped, scored or
worn beyong the minimum thickness stamped on
the disc. See SPECIFICATIONS.

Check the bearings and races for wear and replace
them if necessary. Replace them in sets only.

Replace the oil seals.

Replace the spokes, rim or hub if damaged.

Assembly (Figure 2-9)

@

L

If the hub and rim were disassembled, reassemble
the hub, spokes and rim as described under LAC-
ING WHEELS 21 in,, later in this Section,

Apply LOCTITE STUD ‘N BEARING MOUNT to the
threads of screws (8). Clean the brake disc sur-
faces of any dirt or grease. Assemble the brake
disc (7) to the single flange of hub (6) by inserting
screws (8) through holes in brake disc and hub
flange. Thread a nut (8) onto each screw and
tighten to 16-18 ft1bs torque.

If bearing races (3) were removed for replacement,
coal the new races with bearing grease and press
one Into each side of the hub against the shouider
of the counterbore.

Place spacer (5) into the hub. Coat bearing cones
(2) with baaring grease and install one into each
bearing race.

Insert spacer (4) into one of the replacement seals
with the shouldered end of the spacer extending
out of the lipped side of the seal.

Apply bearing grease to the lips of both oil seals (1)
and press the seal with the spacer into the right
end of the hub (the end without Hlange) with the lip



RA.H. brake
disc 1983
and earlier

1. 0il seal (2)
2. Spacer

3. Bearing (2)

4. Bearing race (2)
5. Spacer

8. Brake disc (2)
7. Screw (10)

8. Cast wheel

Figure 2-10. FX Cast Front Wheel

of the seal inward. Press other seal (1), sealing lip
Inward, into the opposite end of the hub. The seals
must be flush with the hub end surface or slightly
inward not to exceed .015" inside the hub end sur-
faces.

If the hub (6) was removed see LACING WHEELS
21 inch for assembly and wheel truing information.

REAR WHEEL —
ALL FLIFX MODELS

Removal (Figure 2-11)

1. Block motorcycle underneath frame until rear
wheel is raised off the ground,

NOTE
Remove the saddlebags on FL modals before continu-
ing.

2. Remove the axie nut (1), lockwasher (2), and
washer (3).

»

Pull axle (4) out left side of matorcycle and let the
whesl drop down. Remave the spacer (5).

IS

Lift the chain or belt off the rear wheel sprocket
and remove the wheel assembly.

Disassembly

LACED WHEEL (Figure 2-12)

1. Remove the two retaining rings (1), washers (2},
spacers (3), oil seals (4), bearings (5) and spacer (7).

NOTE
The FXST/FXE/(FXWG hub assembly does not have a re-
taining ring or washer at the outboard side of grease
seal (4).

2. It it is necessary 1o remove the bearing races (§)
use a standard bearing puller.

3. Remove the screws (9), bolts (10), brake disc (1)
and spacer (12).
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Left Side

1. Axle nut
2. Lockwasher
3. Washer

Figure 2-11. Rear Whesl Mounting

1. Retaining ring
(1983 & earlier)
Washer (2)
(1983 & sarfier)
Spacer (2)

0il seal (2)
Bearing (2)
Bearing race (2)
Spacer

Hub

Screw (2)

emNmm e W

10. Nut

11. Brake disc

12. Spacer

13. Sprocket

14. Bolt

15. Nut

16. Grooved brake
dise spring (1982
-1983

17. Grooved brake
disc (1982 - 1983)

W
1984 FXST,

FXWG, FXE

Figure 2-12. Laced Rear Wheel — All Models




v 6. Bearing race (2) 14, Sprocket, chain
7. Spacer 15. Sprocket, belt (with spacer)
8. Screw (5) 16. Rear wheel
1. Retaining ring (2) (1983 & earlier) 9. Brake disc 17. Grooved brake disc
2. Washer (2) (1983 & earlier) 10. Spacer (1982 and Later FLH)
3. Spacer (2) 11. Sprocket mounting 18 Grooved brake disc spring
4. 0il seal 2) hardware (5) (FL's}) (1982 and Later FLH)

5. Bearing (2)

12. Sprockst mounting
hardware (5) (FX)
13. Sprocket mounting

Figure 2-13. Cast Rear Wheal — All Models.

NOTE

All FX Vehicles 1981 and later do not have a spacer bet-
ween the brake disc and wheel hub.

4. Remove the bolt (14}, nut {15) and sprociet (16).
5. I it is necessary to remove the hub (8) from the

wheel, unscrew all the spoke nipples and remove
the rim and spokes from the hub.

CAST WHEEL (Figure 2-13)

1. Remove the retaining rings (1), washers (2),
spacers (3), oil seals (4), bearings (5) and spacer (7).

NOTE
The 1984 FXSB or the 1983 FXDG hub assembly does

not have & retaining ring or washer at the outboard side
of graase seal (4).

It it is necessary 1o remave the bearing races (8)
use a standard bearing puller.

nN

3. Remove the screws (8), brake disc (9) and spacer
(10).

NOTE

The 1984 FXSB or the 1983 FXDG does not have a
spacer between the sprocket and wheel hub.

4. Remove the sprocket mounting hardware (11, 12,
13) and sprocket (14) or sprocket with spacer (15).
Cleaning, Inspection And Repair

1. Clean all parts, axcept oil seals, in solvent and in-
spect for damage or wi

2. Replace the brake disc if it is warped, scored or
215



worn beyond the minimum thickness stamped on
the disc. See SPECIFICATIONS.

3. Replace the sprocket if it is damaged.

4. Check d races for wear
them if necessary. Replace them in sets only.

5. Replaca the ofl seals it there is any sign of
leakage.

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

Assembly —

¥
All Models except FXST/FXWG/FXE

LAGED WHEEL (Figure 2-12)

w

N

[

@

If the hub and rim assembly wera disassembled,
reassemble the hub, spokes and rim as described
in LACING WHEELS — 16

Make sure brake disc (11) and spacer (12) are
clean, then install them using the five screws (9)
and nuts (10). Tighten the screws to 23-27 ftbs
torque.

Install the sprocket (13) using the bolls (14) and
nuts (15). Tighten the bolts to 35 ftIbs torque.

If bearing races (6} were removed for replacement,
coat the new races with bearing grease and install
one In each side of the hub.

Place the spacer (7) into the hub. Coat the bearings
(5) with bearing grease and Install ona In sach side
of the hub.

Lightly coat the outside lip of each oll seal (4) with
engina oil. Press one seal into each side of the hub
50 it is 13064 to 7/32 in. below outside of hub.

Instal
rings (

‘Wheel and tire must be true. See TRUING LACED
WHEELS.

the spacers (3), washers (2) and retaining
M.

LACED WHEEL — FXE/FXWG/FXST (Figure 2-12)

If the hub and rim assembly were disassembled,
reassemble tha hub, spokes and rim as describad
in LACING WHEELS — 16 IN.

Make sure brake disc (11) and spacer (12) are
clean, then install them using the five screws (9)
and nuts (10). Tighten the screws to 23-27 ftdbs
torque.

Install the sprockst (13) using the bolts (14) and
futs (16). Tighten the bolts to 35 ftIbs tarque.

E

-]

8.

I bearing races (6) were ramoved for replacement,
coat the new races with bearing grease and install
one in each side of the hub.

Place the spacer (7) into the hub, Coat tha bearings
(5) with bearing grease and install ane in each side
of the hub.

Coat the lip and outside diameter of each seal (4)
with bearing grease and press into wheel hub to a.
position where the outer face of the seal Is
22"-20" from the outer face of the wheel hub.

Pack the cavity between the seal and the bearing
with bearing grease.

Insert the spacer through the seal opening and
abut the seal against the bearing cone.

CAST WHEEL — ALL MODELS EXCEPT 1984 FXSB
AND 1983 FXDG (Figure 2-13)

»

»

L4

~

Make sure brake disc () and spacer (10) are clean,
then Install them using five screws (8). Tighten the
screw 10 23-27 ItIbs torque.

Install the sprocket (14) or sprocket with spacer
(15) using the appropriate mounting hardware (11,
12, 13). Tighten the mounting hardware 10 45-50 ft-
Ibs torque.

It bearing races () were removed for replacement,
coat new races with bearing grease and press one
into each side of the wheel hub.

Place the spacer (7) into the wheel hub. Coat the
bearings (5) with bearing grease and install one in
each side of the wheel hub.

Lightly coat the outside lip of each seal (4) with
engine oil. Press one seal inta each side of the hub
50 it is 13/84 10 7i32 in. below outside edge of
wheel hub,

Install the spacers (3), washers (2) and retaining
rings (1).

Wheal and tire must be true. See CHECKING CAST
RIM RUNOUT.

CAST WHEEL — 1984 FXSB AND 1883 FXDG
(Figure 2-13)

1.

w

Make sure brake disc (8) and spacer (10) are clean,
then install them using five screws (8). Tighten the
screw 10 2327 ft-Ibs torque.

Attach sprocket (15) to the wheel hub using screw
and washer (13). Tighten the mounting screws to
50-55 tt-Ibs torque.

If bearing cups (€) were removed for replacemant




coat bearing cups with LUBRI KOTE A1040 and
prass one into each side of the wheel hub using a
cup driver.

4. Place the spacer (7) into the wheel hub. Coat the
bearings (5) with bearing grease and install one in
®each side of the wheel hub.

5. Coat the lip and outside diameter of each seal (4)
with bearing grease and press into wheel hub to a
position where the outer face of the seal is
[327-30" fram the outer face of the wheel hub.

6. Pack the cavily between the seal and the bearing
with bearing grease.

7. Insert the spacer through the seal opening and
abut the seal against tha bearing cone.

Installation (Figure 2-11)

1. Position the wheel between the rear swing arm and
place chain or balt onta the sprocket

2. Coat axie with Loctite ANTI-SEIZE. Install axle (4)
through left side of swing arm, spacer (5}, wheel,
rear bracket and right side of swing arm.

3. Install the washer (3), lockwasher (2) and nut (1).
Tighten axle nut 6670 t1bs torque.

WARNING

Wheal bearing end play has been set by the factory at
.004 to 018 in. and should not be altered. End play
70 ftbs

torque. If end play does not fall within this range, substi-
Figure 2-12,

been ob-

DRIVE, section 6.

LACING WHEELS — 16 IN.

WHEEL LAGING

There are two styles of wheel hubs and they are
identified as follows:

Early Style Hub — See Figure 2-14. Pick any oul-
side spoke hole and sight straight across the hub.
The first spoke hole to the right of the centerline is
an inner spoke hola. Also, with the wheel assem-
bled, all inner spokes on opposite sides of the
wheel angle in the same direction and all outer
spokes on opposite sides of the wheel angle in the
same direction. See Figure 216,

Late Style Hub — Ses Figure 2-15. Pick any out-
side spoke hole and sight straight across the hub.
The first spoke hole to the right of the centerline is

Outer rows
of spoke
holes
Outer spoke
(clockwise) i
Line of
sight

Figure 2-14. Early Style Hub

an outside spoke hole. Also, with the wheel
assembled, all inner spokes on opposite sides of
the wheal cross and all outer spokes on opposite
sides of the wheel cross. See Figure 217,

2. There are two thread patterns used on the spokes
pples. Align all the
on a lable. Maich the fine-threaded spokes with
tine-threaded nipples and coarse-threaded spokes
with coarse-threaded nipples. Do not intermix the
thread patterns. Also, straighten or replace any
bent spokes.

o
Inner rows Outer rows.
of spoke o spoke

holes

inner spoke
{clockwise) Outer spoke

(counterclockwise)

Figure 2.15. Late Style Hub

3. Place the hub on the bench with either flange up.

4. See Figure 2-14 and 2-15. Insert 10 spokes into the
upper flangs Inner spoke holes. Swing the loose
ends clockwise as far as they will go.



NOTE

When lacing an early styla hub, inner spokes may be
started clackwise or counterclockwise because all fn-
ner spokes angle in the same direction.

5. igure 2-16 and 2-17. ten
groups of spoke holes, 4 holes 10 a group. In each
group, only one hole will be angled toward each up-
per flange inner spoke. Place the rim over the hub,
either side up, and insert the spokes into these

holes. witha nipple
the end about 3 tumns, just enough to hold it in
place.

-]

When all 20 inner spokes are Installed, insert a
spoke Into an outside spoke hole on the same
flange side. See Figure 2.13 and 214,

7. See Figure 2-18. Swing the outer spoke in the op-
posite direction crossing over 4 inner spokes, and
secure the spoke in the nearest hole angled
towards it. Repeat the procedure for all outer
spakes.

NOTE
Ail Harley-Davidson laced wheels use a CROSS-4 pat-

tern. Each outer spoke must cross 4 inner spokes before
entering rim hole.

Carefully flip the hub and rim assembly over and
repeal the process. If lacing an early style hub,
start by swinging the inner spokes in the same
direction as the other side. On late style hubs,
swing the Inner spokes In the opposite direction as
the other side so the inner spokes cross each
ather.

9. Ses TRUING LACED WHEELS.

LACING WHEELS — 19 INCH
NOTE

The following procedure applies for both single and
dual disc wheels.

1. See Figure 219, Divide spakes into 2 groups. Inner
spokes have long heads, outer spokes have short
heads. There are also fine and coarse threaded

Inner spokes on opposite sides
of wheel angle in same
direction

»

»

o

Figure 2-16. Early Style Laced Wheel

spokes and nipples. Match up fine-threaded
spokes with fine-threaded nipples and coarse-
threaded spokes with coarse-threaded nipples. Do
not inter-mix the thread patterns.

See Figure 2-20. Placa hub on bench either side up.
Insert one outer spoke (short-head) into any bot-
tom flange hole and swing It clockwise. Insert an
inner spoke (long-head) in the next hole to the left
of the outer spoke. Swing the inner spoke counter-
clockwise over the outer spoke.

See Figure 2-20. Insert an inner spoke into the hole
an the top flange that directly bisects the two
spokes in the bottom flange. Insert all remaining
spokes In both hub flanges alternating the inner
and outer spokes.

See Figure 2:22. With all 40 spokes inserted in hub,
group all spokes on top flange into 2 bundles.
Secure each group with throttle grips or tape to
keep ihe spokes together.

Swing all bottom flange outer spokes (short-head)




100

Inner spokes on oppasite
side of wheal crass

\\q‘%‘ _—A_.L?/ Ten groups

spokes

Figure 2:17. Late Style Laced Wheel

[eall
[N

Bre

First outside
spoke — cross
4 Inside spokes

Figure 2-18. Cross-4 Pattern

clockwise. Swing the Inner spokes (long-head)
counterclockwise, crossing over the outer spokes.
Angle all spokes as far as they will go without over-
1apping the next LIKE spoke. For instance, swing
‘an outer spoke (short-head) clockwise as as it
will go before crossing another outer spoke.

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

Outer spoke

Inner spoke
(short-head)

(long-head)

s
Inner spoke
(lang head)
Quter spoke
{short head)

Inner spoke
{long head)

Figure 2:20. Lacing 19" Wheel

See Figure 2-21. The rim is divided into ten groups
of spoke holes, 4 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 3
turns.

NOTE

Hub and spoke assembly may have to be spun slightly
within the rim to aliow proper spoke-to-rim alignment.
Keep the bottom flange spokes crossed in correct posi-
tion when spinning the hub. Also, keep the top flange
spokes tanned around the rim. If they fali off the rim and
become langled in the bottom flange spokes, the hub




a1
Ton groups —
4 spokes per

aroup

Figure 221. Grouping the Spokes

13

Figure 2:23. Marking Spoke Groups

will not rotate and it might be necessary to unlace the
wheel to untangie them.

220

8. Next lace the 10 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
3 turns.

NOTE
Al Harley-Davidson laced wheels use a CROSS-4 pat-

tern. Each outer spoke must cross 4 Inner spokes before
entering rim hole.

©

Lace all the top flange inner spokes, one at a time
Isaving the auter spokes resting on the rim. Swing
the top flange inner spokes clockwise.

10. Now lace the top flange outer spokes. Swing them
counterclockwise and make sure each one
crosses 4 inner spokes before securing it 1o the
rim.

See TRUING WHEELS.

LACING WHEEL — 21 INCH

1. See Figure 2:24. To identity a late style hub, pick
any oulside spoke hole and sight straight across
the hub. The first spake hole 1o the right of the
centerline is an outside spoke hole.

2. Place hub on bench with either flange up.
NOTE
inner spokes may be starterd clockwise or
counterclockwise but ail inner spokes must angle in the
same direction.
3. See Figure 2-24. Insert 10 spokes into the upper

flange Inner spoke holes. Swing the loose ends in
the same direction as far as the hub will allow,

'

See Figure 2-25. The rim is divided into ten groups
of four spokes each. In each group, only one hole
will be angled toward each upper flange inner




Inner rows of

spoke holes

Outer rows of
spoke holes

All outer spoki
angle oppos|
direction of inner
spokes direction
Line of
sight
Figure 224. Hub

spoke. Insert the spokes into thes holes. Secure
each spoke with a nipple screwed on the end about
three turns, just enough to hoid it in place.

5. When all 10 inner spokes are installed, insert a
spoke into an outside spoke hole on the same
flange side.

6. See Figure 2-26. Swing the outer spoke in the op-
pasite direction crossing over four inner spokes,
and secure the spoke in the nearest hole angled

towards it. Repeat the procedure for all other
spokes.

~

Carefully tur the hub and rim assembly over and
repoat the process. Start by swinging the inner
spokes in the same direction as the other side

8. See TRUING LACED WHEELS.

First outside spoke
crosses 4 inside spokes

Al inner spokes on oppasite
sides of wheel angle in same direction

ol # spobee

Figure 2:25. Laced Whael

Figure 2:26. Cross-4 Pattern

TRUING LACED WHEEL

1. See Figure 2:23. Divide the wheel spokes into 4
groups of 4 and mark the center of each group with
a piece of tape. The groups should be directly
across from one another and approximately 90°
apart. Tighten the spokes in these four groups
finger tight, leaving all others loose.

]

Install truing arbor in wheel hub and place wheel in
Wheel Truing Stand, Part No. HD-85500-80. Tighten
arbor nuts 5o hub will turn on its bearings.

3. See Figure 2:27 and 228. The hub must be
th the rim. Lay

across the hub brake disc flange and on of the
marked spoke groups. Measure the distance from
the straightedge o the rim as shown. If this dimen-
sion is not equal on both sides of the wheel, loosen
and tighten the 4 spokes accordingly. Use Spoke
Wrench, Part No. HD-94681-80.

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 tightan the two

4

is equal to within 1/32 in. for both sides.




CAUTION

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

igure 2:27. Centering 16 in. and 21 in. Hub

-

Repeat Step 3 for all four groups on tha wheel.

o

See Figure 229. Affer rim has been center
sideways it must be checked and trued radially.
Adjust Iruing stand gauge 1o the rims tire bead
seal as shown. The rim should be trued within 1132
in

o

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 oppasite side
of the rim. Now tighten the spokes in the group
where the rim makes contact. Loosen and tighten
spokes an equal number of tuns.

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

~

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 until they are snug.

@

Seat each spoke head in the hub flange using a flat
nose punch and hammer. Then check wheel true-
ness again and tighten the nipples accordingly

Figure 2:26. Centering 19 in. Hub

CAUTION

Da not tighten spokes 100 tight or nipples may be drawn
through rim, or hub flanges may be distorted. But if
spokes are left too loose, they will continue to loosen
when wheel is put into service.

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

CHECKING CAST RIM RUNOUT

The die-cast wheels should be checked for lateral and
radial runout before installing a new tire or tube,

See Figure 230, Install arbor in the wheel hub and
place wheel in the truing stand. To check fim
Iateral runout, place a gauge rod or dial indicator
naar the rim bead. If lateral runout exceeds 3/64 in,,
replace the wheel.

2. See Figure 2-31. Check for radial runout as shown
here. Replace the wheel if runout exceeds 1132 in

TIRES

General

Tires should be inspected for punctures, culs, breaks
and wear al least weekly.



Figure 2-29. Truing Rim Radially

Whenever & tube type tire is replaced, the tube should
also be replaced. Inner tubes should be patched only as
an emergency measure. Replace a damaged tube as
soon as possible.

Inner tubes must be used on all Harley-Davidson laced

wheels. Rim bands must also be used on all laced

wheels.

‘Some tires have arrows molded into the tire sidewall.

These tires should be mounted on the rim with the armow

pointing in the direction of forward rotation.
WARNING

Always chack both tire sidewalls for arrows indicating

proper
tire rotation depending on whether tire is used on front
or rear wheel.
Removal

1. Remove wheel from motorcycle. See WHEELS.

2. Let the air out of the tube or tire.

3. See Figure 232 Loosen both beads from rim

flange by stepping on sides of tire or by using a tire

tool. Stand or kneel on tire opposite valve and push
bead into rim well. Repeat for ather side.

Figure 2:31. Checking Cast Rim Radial Runout




Figure 2-32. Loosening Tire Beads

Figure 2:34. Installing Rim Strip

Figure 2-33. Starting Tire Off Rim

NOTE

In most cases a bead breaker machine will be required
to break the bead on 16 in. wheels,

4. See Figure 2.33. Using tire tools (not sharp instru- Figure 2-35. Starting Bead on Rim
ments), start upper bead over edge of rim at valve.
Do not use excessive force when starting bead NOTE
over rim. Bead wires may be damaged ruining the It is not necessary 1o use fools to remove tubeless tires.
tire. Rapeat all around rim until first bead is over  Make sure beads are well lubricated before removing
fim. Remove the tube. #rom rim.
5. Push lower bead into rim well on one side and in- CAUTION
sert tire 100l underneath bead from opposite side.  If fire tools are used, take care not to damage the
Pry bead aver rim edge. Remove tire from rim. and rim sealing surlaces.
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NOTE

It is not always necessary on lube lype tires fo com-
pletely remove tire from rim. Remaving one side aliows
the tube to be replaced and allows for inspection of tire.

Cleaning, Inspection And Repair

1

2

a

Clean the inside of tire, rim and tube (if applicable).
1t rim is dirty or rusty, clean with a stift wire brush.

Inspect the tire and tube for wear.

Installation

WARNING

Use the correct inner tube and tire as specified. See
TIRE DATA in SPECIFICATIONS.

See Figure 2:36. On tubeless wheels, damaged or
leaking stems must be replaced. Place rubber
grommet on valve siem with shoulder in recess of
the valve stem head.

s1on
1.Cap 4. Metal washer
2 Second nut 5 Stem
3. First nut 6. Rubber grommet

Figure 2-36. Tubsless Tire Valve Stem

Insert valva stem into rim hole and Install metal
washer with raised center facing away from rim. In-
stall first hex nut and tighten to 20-25 in-Ibs torque.

Install second hex nut. While holding first nut with
awrench, tighten second nut ta 40-60 in-Ibs torque.

4. See Figure 2:34. On laced wheels, install a rim strip
into the rim well. Make sure no spokes protrude
through nipples and be sure 1o align the valve stem
hole in rim strip with hole in rim.

Figure 2:37. Starting Second Bead on Rim

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

CAUTION

When mounting tire and tube on the rim, use extreme
care so the inner tube is not pinched.

6. See Figure 235. Starting at the valve stem, start
the first bead into the rim well. Work the bead on
as far as possible by hand. Be careful not to pinch
the tube. Use the tire tool to pry the remaining
bead over the rim flange.

Inflate tube just enough to round it out. Lubricate
thoroughly 360 around the tube base. Insert tube
in tire with valve stem in hole.

8. See Figure 2:37. Starling 180" from valve stem,
start the second bead onto the rim. Work the bead
0nto the rim with tire tools, working toward valve in
both directions. Remave the valve core from rim
hole before prying the remaining bead over the rim
flange. The colored dot on the sidewall is a
balance mark and should be located next to the
valve stem hole.

Make sure valve stem moves in and out freely on

tube type tires, then inflate the tire to recom-
mended pressure to seat the bead. See SPECIFI-
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CATIONS. Then dellate tire to allow inner tube to
smooth out. Again inflate to recommendad
pressure to seal the bead.

WARNING

Do not inflate over 40 psi to seat the beads. Inflating the
tire beyond 40 psi to seat the beads can cause the tire-
rim assembly to burst with force sufficient to cause per-
sonal injury. If the beads fail to seat at 40 psi, deflate
and relubricate the bead and rim and reinflate to seat
the beads but do not exceed 40 psi.

ann

== Tire lateral
runout

=

Gauge

Figure 2-38. Checking Tire Lateral Runout

Checking Tire Lateral Runout

1. Check runout by turning wheel on axie, measuring
amount of sideways displacement from a fixed
point near the tire (see Figure 2-38).

2. Tire tread runout should be no more than 3/64 in. If
tread runout is mare than 3/64 in., remove tire
m rim and check rim bead side runout to see if
rim is at fault.

3. Mfrim side runout is less than 1/32 in., tire is at fault
and should be replaced. If rim side runout is more
than 1/32 in., corect by tightening selected spoke
nipples on laced wheels or replacing the cast rim.
Reinstall old tire and recheck tire tread lateral
runout.

Checking Tire Radial Runout

Check runout by turning wheel on axle, measuring
tread runout (see Figure 2.39).

2. Tire tread runout should be no more than 332 in, If
tire tread runout is more than 332 in., remave tire
from rim and check rim bead runout to see if rim Is.
at fault.

3. If rim bead runout Is less than 1/32 in,, tire is at

wm

Gauge

\‘j] Tire radial runout

Figure 2-39. Checking Tire Radial Runout

fault and should be replaced. If rim bead runout is
more than 1/32 in., correct by tightening selected
spoke nipples on laced wheels or replacing the
cast fim. Reinstall tire and recheck tire tread
funout.

‘Wheel Alignment

NOTE

Rims and tires must be true as outiined in the previous
paragraphs, before checking wheel alignment.

1. See Figure 2-40. Place a straightedge against the
front and rear tire sidewalls as far up towards the
brake discs as possible.

2. With the front wheal pointing straight ahead, both
front and rear wheels should be in perfect align-
ment on FX models. On FL models the front wheel
will be offset 3118 in. to the right of the rear tire.

3. Adjust the rear wheel as necessary to correct any

misalignment.

Wheel Balancing

Wheel balancing is recommended to improve handling
and reduce vibration, espacially at high road speeds.
Harley-Davidson has made available the following
spoke balance weights which press over the spoke nip-
ple.

102 weight, Part No, 8558247
34 oz. weight, Part No. 95581-47
112 oz. weight, Part No. 95578-41

Cast aluminum wheels require the special self-adhesive
weights listed below.

Aluminum color 1 0z weight, Part No. 95588-75

112 oz. weight, Part No. 9558775
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Black 1 oz. weight, Part No. 85591-77

112 cz. weight, Part No, 95500-77

Selt adhesive wheel weights should be applied 10
the flat surface of the rim. M: sure that area of
application is completely clean, dry and free of oll
and graase.

Remove paper backing from weight and press firm-
Iy in place. If 1 oz. or more of weight must be added
at one location, spit the amount 5o that half is ap-
plied 1o each side of the rim.

Wheel should not be used for 48 hours to allow
adhesive to cure completely.

. Inmost cases, static balancing using WHEEL TRU-

ING STAND, Part No. H will produce
satisfactory results. However, dynamic balancing,
utilizing & wheel spinn
finer tola:
acteristics. Follow the instructions supplied with
the you are using.

weight permissible to accomplish balance 1s 3172
oz total weight applied to the rim. Wheels should
be balanced to within 1/2 oz. at 60 mph.

At Side View
Front Rear

(@)

]
Straight-
adge
Top View
Shift axle in rear fork
1o comect misalignment
Rear Front
R T
i
Straight- !
edge

Figure 2-40. Wheel Alignment Diagram
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BRAKES

GENERAL

The front and rear brakes are fully hydraullc disc brakes
and require little maintenance. Every 1250 miles, chack
master cylinders for proper fluid levels and check brake
pads and discs for wear. If brake pads are worn 10 1/16
in. or less they should be replaced. Minimum brake disc
thickness is stamped on the side of the disc. When fill-
ing master cylinders, use only D.O.T. 5 Hydraulic Brake
Fluid which is approved for use in hydraulic brake
systems. When removing master cylinder filler plug or
cover, make sure that all dirt is removed from the area to
prevent entrance into reservoir. 1976 1o early 1979 rear
brake master cylinders should be filled to 1/4 in. from
the top. Late 1979 and later rear brake master cylinders
should be filled to 18 inch from the gaskel surface.
Frant brake master Gylinder should be filled to the
gasket surface with the reservoir in a lavel position.

The front brake master c) ¢ is an integral part of the
brake hand lever assembly. The rear brake master
eylinder is located on the right side of the motorcyole
near the brake pedal.

WARNING

Because brake performance is a critical safety item,
braks system servieing requires special tools, correct

parts and p that
the following procedures be performed by a gualified
Harley-Davidson mechanic.

Whenever the brake system is serviced, it should be
tested on dry, clean pavement at slow speeds before
putting the motorcycle in regular service.

ADJUSTMENTS

Rear Brake Pedal — FL Models

The rear brake pedal master cylinder plunger should
have 1/16 in. free play.

Work brake pedal up or down by hand to determine
free play bafare plunger contacts pistan in master
cylinder.

1978% ~Early 1979 — See Figure 241, Loosen the
master cylinder rear bolt (4) and brake pedal stop
plate bolt (2). Move front end of plate (3) down to
decrease free play or up 1o Increase free play.

@

Late 1979 and Later — See Figurs 2-42. Loosen
Jocknut (1) and turn stop bolt (2) clockwise to
decrease free play or counterclockwise to increase
free play. Tighten locknut to 10 ft-Ibs tarque.

. Rear brake pedal 4. Master cylinder
2. Pedal stop plate rear boll

bolt 5. Master cylinder
3. Pedal stop plate 1ill plug

Figure 2-41. Adjusting Rear Brake Pedal — FL
1978 and Early 1979

1. Jam nut
2. Stop balt

Figure 2-42. Adjusting Brake Pedal — FL
Late 1979 and Later

Rear Brake Pedal — FX Models

The rear brake pedal master cylinder plunger should
have 1/16 in. free play.

1. FXWG 1983 AND EARLIER Only — See Figure
243 Loosen tha locknut (2) and turn stop bolt (3)
clockwise to dacreass free play or counterclock:
wise to increase free play. Hold the stop bolt in
position and tighten the locknut to 10 ft-Ibs torque.
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1. Plunger 3. Stop bolt
2. Locknut
Figure 2-43. R al Adjustment

Braki
1983 & Elﬂlnr FXWG Only

3 2458 1

1. Rear brake pedal lever
2. Locknut
£ M.nu cyundor plunger

5 aru e fitting

Figure 2-45. Rear Brake Pedal Adjustment
FXDG And 1984 FXST/FXWG

3. FXDG and 1984 FXST/FXWG (Figure 2.45)
Loosen jam nut (1) and adjust stop (2) to obtain
specified pedal to footpeg relationship,

Loosen locknut (3) and turn plunger (4) on clevis

threads (5) forward to increase free play or rear-
ward to decrease free play.

FRONT BRAKE MASTER

CYLINDER (Figure 2-46)

Disassembly

The master cylinder is located on the right side of tha

handlebar. Remove and disassemble It as foliows.

Open the bleeder nipple on the front calipar(s) and
drain the brake fluid by pumping the handiever.

2. Remove the master cylinder screws (4), cover (2)
and gasket (3).

3. the hydraulic line (5) from the master

Figure 2-44. Rear Brake Pedal Adjustment
FX Models (Except FXDG And
1984 FXSTIFXWG]

FX Models (except FXDG and 1984 FXST/FXWG)
— See Figure 244, Loosen the locknut (2) and turn
the plunger (3) on clevis threads (4) forward to in-
crease free play or rearward to decrease free play.
Adjustment should be made with the linkage very
Ioose, then turning plunger rearward until proper
free play is obtained
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cylinder.

Remove the handlebar switch assembly and
disconnect the stop lamp wires.

5. Remove the retaining ring (§), pivol pin (7) and laver
(8). Pull out the pin (9), plunger (10), spring (11),
washers (12) and dust wiper (13). Remove the re-
taining ring (14) using Harley-Davidsan RETAIN-
ING RING PLIERS, Part No. HD-86215-49. Pull out
the piston (15) and O-ring (16) assembly, piston cup
(17), spring cup (18) and spring (19).



9
10
\\ 11
2

13

1. Master cylinder 11. Spring

2. Master cylinder cover  12. Washer (2)
3. Gasket 13. Dust wiper
4, Screw (2) 14. Retaining ring
5. Hydraulic line & fitting 15, Piston

6. Retaining ring 16. O-ring

7. Pivot pin 17. Piston cup
8. Brake lever 18. Spring cup
9. Pin 15. Spring
10. Plunger

Figure 2-46. Front Master Cylinder — 1981 and Earlier

Cleaning, Inspection And Repair

Inspect the pistan cup (17) and O-ring (16) for wear,
softening and enlarging. Replace If necessary.

2. Examine the cylinder walls for scratches and
grooves,

3. Make sure the vent hole in the master cylinder is
open.

4. The gasket (3) should be replaced if torn or punc-
tured.

Assembly

Dip all internal parts in D.O.T. 5 Hydraulic Brake
Fluid.

~

Install the spring (18), spring cup (18), piston cup
(17), piston (15) and O-ring (16) assembly into the
master cylinder.

@

Install the retaining ring (14). Insert the dust wiper
(13), washer (12}, spring (1), plunger (10} and pin
(9). Install the lever (8) and secure it with the pin (7)
and retaining ring (6).

=

Install the master cylinder and switch assembly on
the handiebar and connect the stop lamp wires.

5. Connect the brake line to the master cylinder. Fill
the master cylinder with D.O.T. § Hydraulic Brake
Fluid. Bleed Ihe brake system using the pro-
cedures oullined in BLEEDING THE HYDRAULIC
BRAKE SYSTEM.

NOTE
Before adding hydraulic fluid check to see that the relief
port in the master cylinder is uncovered when the hand
lever is released.

6. Test ride the motorcycle. If brakes feel spongy,
repeat the bleeding procedure

FRONT BRAKE MASTER
CYLINDER (1982 AND LATER)
(Figure 2-47)

Disassembly

The master cylinder is located on the right side of the
handlebar. Remove and disassembla it as follows.

1. Open the bleeder nipple on the front caliper(s) and
drain the brake fluid by pumping the hand lever.

2. Disconnect the hydraulic brake line (7) from the
23



1. Master cylinder
2. Master cylinder
q

cove,
3. Gaskel

4. Screws (2)

5. Bolt

6. Washers (2)
7. Hydraulic line
Retaining ring
3 pin

. Brake lever

. Sight glass

. Grommet

" The hexagonal disc (18) is
T - not installed on 1984 FLIFX
| - production vehiclas

Figure 2-47. Front Master Cylinder — 1962 and Later
master cylinder by removing bolt (5) and washars
6).

3. Remove the master cylinder screws (4), cover (2)
and gasket (3).

Remove retaining ring (8), pivot pin (8), brake lever
(10) and reaction pin (23).

5. Remove master cylinder from handlebar by remaov-
ing screws (13) and clamp (14).

L4

Pull out the push rod and switch actuator (22), dust
boot (21), pistion and O-ring {19 and 20), back up
disc (18), cup (17), 5t0p (16} and spring (15).

NOTE

On 1854 vehicles the front hydraulic master cylinder no
longer has the flapper vaive (18) which was installed on
eariier vahicles. The hexagonal nylan flapper valve Is no
longer needed as a pistan modification accomplishes
the same purpose.

4. Reaction pin WARNING

& Seake lover Installation of a flapper valve disc or master cylindars
€. Retraining ring where it is not required may causa brake drag of lockup.
Figure 2-48. Front Brake Hand Lever 7. Remove grommet (12) and sight glass (11).



Cleaning Inspection And Repair

1. Inspect cup (17), O-ring (20), dust boot (21) and
grommet (12) for wear, softening and enlarging.
Replace if necessary.

2. Examine the cylinder walls for scralches and
grooves,

3. Make sure vent holes in the master cylinder are
apen.

4. The gasket (3) should be replaced if torn, punc-
tured or deformed.

Assembly
1. Dip all internal parts in D.O.T. 5 Hydraulic Brake
Fluid

2. Install grommet (12) coated with D.0.T. 5 Hydraulic
Brake Fluid and sight glass (11).

3. install spring (15), slop (16), cup (17) and flapper
disc (18) on specitied vehicles only. Refer to the
following NOTE and WARNING. Assemble piston
(18) with Q-ring (20), dust boot (21) and push rod
and swilch activator (22).

NOTE

On 1884 FL/FX vehicies the front hydraulic master
cylinder na longer has the flapper vaive (18) which was
instailed an earlier vehicies. The hexagonal nylon flap-
per valve is no longer needed as a piston madification
accompiishes the same purpose.

WARNING

Installation of a flapper valve disc on master cylinders
whers it is not required may cause brake drag of lockup.

=

See Figure 2-48. Lighly coat reaction pin (4) with
Loctite ANTI-SEIZE and insert it into the large hole
in the brake lever (5). Assemble the brake lever (5)
1o the master cylinder assembly (2) using pivot pin
(1) and retaining ring (). Make sure the push rod (3)
fits into hole in reaction pin (4). Check front brake
lever for proper operation.

CAUTION

See Figure 2.49. Ensure that push rod and swiich ac-
tuator (1} is Inserted inta hole in reaction pin (2). There
must not be any binding of the hand laver when de-
pressed. If hand lever does bind, push rod and switch
assembly is hitting the inside master cylinder casting
wall.

NOTE

It assembling hand lever to master cylinder, while on
the handlebars, use a piece of string or wire to hoid the
push rod and swilch actuator assembly stationary while
inserting into the resction pins.

INCORRECT

CORRECT

1. Push rod
2. Reaction pin

Figure 2-49. Hand Lever Assembly

5. Install master cylinder to handlebar by installing
clamp (14) and screws (13). Tighten screws 10 70-80
in-Ibs torque.

6. See Figure 2.47. Install washer (§), bolt (5) and
hydraulic brake line (7) intc master cylinder.
Tighten bolt to 20-25 ft-Ibs torque.

CAUTION

Wake sure washars ), bolt (), hycraulc brake ine 7
and master cylinder bore (1) are free of D.
hydraulic fluid, dirt and metal chips before assembly .
avold leakage.

NOTE

Before adding hydraufic fluid, check fo see that the
ralief port in the master cylinder is uncovered when the
hand lever is released.

7. Fill the master cylinder with D.O.T. 5§ Hydraulic
Brake Fluid. Bieed the brake system using the pro-
cedures outlined in BLEEDING THE HYDRAULIC
BRAKE SYSTEM.

WARNING
Make sure the relief port in the cylinder is operating

properly. Always after servicing the master cylinder ac-
tuate the brake lever with the reservoir cover removed.
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FX Models

1. Cotter pin
2. Washer

3. Clevis pin
4. Plunger
5. Boot

6. Stop wire

7. Piston stop
8. O-ring
9. Piston
10. Piston cup
11. Spring
12. Master cylinder
13. Brake pedal

Figure 2-50. Rear Brake Master Cylinder — 1978v: -Early 1979

While actuating the brake lever a small spurt of fluid will
break through the fluid surface It all internal com.
ponents are working satistactorily.

8. Install gasket (3), cover (2) and screws (4). Tighten
screws 10-15 In-1bs torque.

Test ride molorcycle. It brakes feel spongy, repeat
the bleeding procedure.

©

NOTE

The front brake lever is designed to have no fres play
before moving the push rod.

10. This master cylinder assembly is equipped with a
sight glass 1o visually check fluid level without
removing cover. When full the sight glass will be
dark. When fluid level drops, glass will lighten up
telling the rider the brake fluid level is low.

REAR BRAKE MASTER CYLINDER
19782 -EARLY 1979 (Figure 2-50)

Dissassembly
NOTE

It Is not necessary to remove the master cylinder from
the motorcycle to remove the piston assembly.

1. Remoave the cotter pin (1), washer (2) and clevis (3).
Pull out plunger (4).

2. Remove the boot (5).

3. Remove the stop wire (6), piston and O-ring (7 and
8), piston stop (9), piston cup (10) and spring (11).



Cleaning, Inspection and Repair

Inspect the piston cup (10) and rubber parts for
wear, softening and enlarging. Replace if
necessary

2. Examine the cylinder walls for scralches and
grooves. Replace if necessary.

Assembly

1. Dip all internal parts in D.O.T. 5 Hydraulic Brake
Fluid.

2. Install the spring (11), piston cup (10) and piston
stop (9).
3. Assemble the piston (8) and O-ring (7). Install the ; Cover screw (2) ; :":"::‘
assembly into the master cylinder, 5 aca.'m 8 P oun
4. Install the stop wire (6) and boot (5). gl Lo oo :ﬂ: e
&, Insert the plunger (4) and connect it to the brake €. Ratalning ring 120y
1] 0 i har nd cotter
.'ff:('”“"”“ the clovis pin (3), washer (2) and c Figure 251, Rear Brake Master Cylinder — Late
1978 to 1983 FLIFXE
6. Fill the master cylinder with D.OT. § Hydraulic tale IUTila 1IN R
Brlka Fluid and bleed the brake system according L
to the procedures oullined In BLEEDING THE 2. Examine the cylinder walls for scratohes and
HYDRAULIC BRAKE SYSTEM. grocves. Replace If necessary.
7.

Adjust the plunger free play as described in AD- 3. Make sure vent hole in cover is not plugged.
JUSTMENTS.

Assembly

Dip all internal parts in D.O.T. 5 Hydraulic Brake

REAR BRAKE MASTER CYLINDER
LATE 1979 - 1983 FL/IFXE AND
LATE 1979 - 1982 FX

2. Install the Spring (11), spring seat (10), piston cup
(Figure 2-51) (8) and water (B). Refer 1o the following NOTE.
NOTE
D|lll““’|bly On 1984 FL vehicles the rear hydraulic masier cylinder

no longer has the flapper valve (8) which was installed

1. Discannect the brake line al the master cylinder o1 gar/igr vehicies. The hexaganal nyion Happsr valve is
and remove the master cylinder from the motorcy- no longer needed as & piston modification accom-
cle. piishes the same purpose. Piston repair kits obtained

for lies

PNV — and guaket 107 arier Sel/elo YN A 68 e’ racliiog i
(3). Drain the fluid from the master cylinder. A

WARNING

@

Pull off the boot (5). Remove the retaining ring (8),
piston assembly (7), wafer (8), piston cup (9), spring  Installation of a Hlapper valve disc on master cylinders
seat (10) and spring (11). Remove the Oing (12)  where It is not required may cause brake drag of lockup.
from the piston (7).
3. Install Oing on piston (7) and insert piston
assembly into master cylinder.

Cleaning, Inspection And Repair

4. Insf the retaining ring (6) and boot (5).
1. Inspect the piston cup (8) and rubber parts for
wear, softening and enlarging. Replace if install the master cylinder on motorcycle and seat

necessary. plunger inside.

.
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o

Fill the master cylinder with D.O.T. 5 Hydraulic
Brake Fluid and follow the procedures in
BLEEDING THE HYDRAULIC BRAKE SYSTEM.

~

Install the gasket (3), cover (2) and screws (1),

B. Adjust the plunger free play as described under
ADJUSTMENTS.

REAR MASTER CYLINDER — 1983

MODELS (EXCEPT FL/1979 -

1983 FXE)

(Figure 2-52, 2-53)

Disassembly

1. Remove screws (1), cover (2) and gasket (3) from
resarvolr (4). Disconnect hose (5) from fitting (6) on
top of master cylinder (7) and drain fluid from
resarnvoir.

2. Remove brake line (20). Remove mounting bolts (8).
Master cylinder may now be removed and disas-
sembiled on a clean work banch.

3. Remove retaining ring (14) piston with seal (12 and
13), washer (19), piston cup (11), spring retainer (10)
and spring (9). Remove seal (13) from piston (12).

Cleaning, Inspection And Repair

1. Inspect piston cup (11) and seal (13} for softening,
enlarging and wear. Replace if necessary.

2. Inspect cylinder bore for scratches and grooves.
and replace If necassary.

3. Inspect reservoir cover gasket (3) and replace if
punctured or torn.

4. Make sure push rod (16) and pedal iswmb\y 18)
are not bent. Bent parts should be replaced.

Assembly

master cylinder internal parts in D.
anﬁAuLlc BRAKE FLUID.

2. Install seal (13) on piston (12). Install spring (9),

spring retainer (10), piston cup (11) and washer (18)
ton (12) and insert into master cylinder bore.
Install retaining ring (14).

3. On FSXT/FXWG vehicles install brake return spr-
ing (15-A), brake spring washer (15-B), over small
diameter end of push rod prior ta installing boot
(16). Install boot assembly (15) on push rod (16). In-
sert end of push rod into end of master cylinder
piston and install master cylinder on motorcycle
using bolts (8).
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Install brake line (20), tighten fitting to 70-60 in-lbs
torque. Install hose and clamp (5) on fitting (6).

Fill resarvoir (4) with D.O.T. 5 HYDRAULIC BRAKE
FLUID and bleed system following the procedures
outlined under BLEEDING THE HYDRAULIC
BRAKE SYSTEM.

Lol

Replace gasket (3), Gover (2) and screws (1)

~

Check and adjust brake pedal height and push rod
free play as described under ADJUSTMENTS given
earller.

FRONT CALIPER — FL/FLHS

General

All late 1980 and later FL motorcycles above VIN
28625-J0 have quad (4 sided) seal calipers installed on
the front wheel. instead of the spring retractor system
used on 1878% — early 1880 models, the caliper
features a square cross section seal

Al front calipers are stamped FM on top of the right
caliper half. The square seal calipers are distinguish-
able by the additional F stamped on the left caliper half
as wall. Sea Figure 2.50.

WARNING

Front and rear calipers are not interchangeable
because of a difference In piston retraction. Braking
can be effectad if calipers are not installed as marked.

Removal (Figure 2-55)

1. Remave the screws (1), washers (2). Pull the caliper
halves (3 and 4) from the fark leg and remove the
mounting pin (5).

2. Remave the brake pads (6), brake pad pins (7], plate
8) and insulator (9).

NOTE

Do not remave piston assembly from outer caliper half
uniess there are signs of hydraulic fluid leakage or if the
piston Is not operating properly. Perform step 3 to
remave piston.

3. Pump brake hand lever until piston will move no
farther. Remave the hydraulic line and dust boot
(10). Pull piston from caliper and remove the O-ring
(12) or seal (14).

or

Place the caliper on workbench with piston facing
down. Place a shop towel under piston and apply
low air pressure to the iniet hole until piston Is
forced out of the caliper. If piston is tight in bore,




tap lightly around caliper while applying air
pressure. Remove O-ring (12) or seal (14).

WARNING
Pistan may develop considerable force from pressure
bulld-up and care should be taken 1o keep hands out
from under piston to prevent personal injury.
Cleaning, Inspection And Repair

1. If brake pads are worn to 116 in. or less, replace
them as a set.

WARNING

Brake pads must be replaced in sets only for corect
and

fe brake operation.
2. Clean all metal parts in a nonflammable cleaning
solvent and blow dry with compressed air.
WARNING
Use a nondlammable cleaning solvent for cleaning

metal parts. DO NOT use gasoline or other flammable
substances.

1. Screw 12. Piston
2. Cover 13. Seal

3. Gasket 14. Retaining ring

4. Reservoir 15. Boot assembly

5. Hose & clamp 16. Push rod

6. Fitting 17. Locknut

7. Master cylinder 18. Pedal assembly

8. Mounting bolt (2} 18. Washer, piston cup
9. Spring 20. Brake line

10. 1.

11. Piston cup

Figure 2.52. FX Models

r Brake Control - Late 1983 And 1984 FXE — 1983 FXDG — 1983 - 1984 FSXB
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3. Clean all rubber parts in denatured alcohol or
brake fluid.

WARNING
Always clean brake system rubber parts by washing In

ner. Use of mineral base solvents will cause deteriors-
tion of the parts and would continue to deteriorate after

assembly which could result in component f

IS

Clean and inspect bushings (17) and pin (5) In fork
slider or caliper mounting bracket. Install new

Assembly

1. If the piston was removed from the caliper install
the O-ring (12) or seal (14} and install the piston all
the way into the caliper. Install the dust boot (10).

CAUTION

Make sure O-ring or seal remains in piston groove when

installing the piston.

2. Install the insulator (9). Ins

the brake pad pins

(7) plate (B) and brake pads (6) to the cuter caliper

bushings and pins If worn or damaged. nalf (5).
1. Sorew ) 13. Seal
2. Cover 14. Retaining ring
3. Gasket 15. Boot assembly
4. Resarvoir 15A. Brake retur spring
5. Hose & clamp 158, Brake spring washer
% 6. Fitting 16. Push rod
7. Master cylinder 17. Locknut
ounting bolt (2) 18. Pedal assembly
. Spring 19. Washer (2)
10. Step 20. Brake line
11. Piston cup 21. Washer, piston cup
12. Piston

Figure 2.53. FLHS/FXWG Rear Brake Control — 1983 -1984



81
CALIPER IS ALSO
MARKED ON TOP

Figure 2-54. Quad Seal Caliper Identification

NOTE

When replacing brake pads, place new pads on a fiat
surface and sand the pad material with 60 or 80 grit
emery cloth 1o break up any surface glaze. Also, use the
emery cloth to slightly round off the ieading edge of the
brake pads. Make sure the outer plate (8} is positioned
between the piston and outer brake pad so that the
wheel rotates into the nolch.

3. Goat the bushings (17) with Loctile ANTI-SEIZE. In-
stall the caliper mounting pin (5) and left caliper
half 10 the fork side. Install the right caliper half (3).
GCoal the screws (1) with Loctite ANTI-SEIZE and
secure the caliper halves to each other with the
four screws and logkwashers (2). Tighten the
screws 10 30-35 11bs torgue

ing (15) and brake hose (16) to

&

Install the bleed fi
the caliper.

Turn handlebar until top of master cylinder is near-
ly level. Slowly fill reservoir with D.OT. § brake

3
y
=
ke
€ /
7
L
)
s
. S
P
2
13 ~
14 / .
15
1. Screw (4) &. Brake pad (2) 12. O-ing (1978 -early 1880}
2. Washer (4) 7. Brake pad pin (2) 13. Piston (Jate 1980-1882)
3. Inner caliper 8. Plate 14. Soal (late 1980-1882)
4. Quter caliper 9. Insulator 15. Bleader nipple
5. Caliper mounting 10. Dust boot 16. Brake hos,
pin 11. Piston (1978%-early 1980}  17. Bushings (2)

Figure 2-55. Front Brake Calipar — FL/IFLHS




fluid to gasket level. Follow the
lined in BLEEDING THE HYDRAULIC SYSTEM

CAUTION

Check for leaks at fittings. If leaks exist, coat the fitting
threads with Loctite PIPE SEALANT WITH TEFLON. Use
only this sealant to avoid contamination of the brake
stom. Bleed the brakes to purge the system of air.

~

Check for adequate hand lever action. Brake hand
lever must not bottom on handlebar with 60 Ib pull
on lever. If the lever does bottom, replace or
rebuild the master cylinder.

FRONT BRAKE CALIPER - FX
1983 AND EARLIER
(Figure 2-56, 2-57)

General

A speclal foam taps is now avallable for 1982 and 1883
FX front brake calipers. When applied to the front of the
caliper outer half, this tape will help prevent caliper rat-
tle.

e Upper mounting
. — hole

Outer caliper
body

Foam tape

Figure 2-56. Foam Tape Installation — FX Models

Procedure — 1983 And Earlier

1. Remove the upper caliper mounting screw and
rotate the caliper away from the slider. Clean the
caliper body with Loctite GLEANING SOLVENT
and allow to dry.

‘)WHUDI rotation
10

1. Mounting screws (2) 9. Dust boot

2. Nut (2) 10. Pistan

3. Bolt 11. Seal

4. Washer 12. Brake hose seat
5. Outer plate 13. Inner caliper

14. Outer caliper
15. Bleed fitting

Figure 2-57. Front Brake Caliper — FX 1983 and Earlier
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2. Ses figure 2-56. Remove the paper backing from
the foam and apply to the front of the outer caliper
body. Do not remave the pratective Mylar from the.
foam. Apply a thin caating of Loctite ANTI-SEIZE
to the mounting screw and reinstall the caliper us-
ing a new locknut. Tighten the screw 1o 80 10 90 in-
Ibs torque.

This FOAM TAPE is available under Part No. 4412682
for FX models. Order one (1) for each caliper (2 per vehi-
cle).

Disassembly

1. Remowe the mounting screws (1) and nuts (2).
Remove the caliper from the fork leg.

o

Remova the bolt (3) and washer (4). Pull the caliper
halves apart.

@

Remove the outer plate (5), brake pads (8) inner
plate (7) and pins (8).

WARNING
Piston may develop considerable force from pressure
build-up and care should be taken to kesp hands out
fram under plston to prevent personal injury.

4. Ramove the dust boot (9). Pump the brake hand
lever until piston (10) reaches its full travel. Discon-

nect the brake hose from the caliper and remove
the brake hose seat (12). Remove the piston from
the caliper. If the piston will not come loose, use
the following methad:

Disconnect the brake hose at the caliper and
remove the brake hose seat (12). Place the caliper
on a workbench with the piston facing down. Place
a shop towel under the piston and apply low air
pressure to the inlet hole until piston is forced out
of the caliper. If piston is tight in bore, tap lightly
around caliper while applying air pressure.

5. Remova the seal (1) from the piston (10).

Cleaning, Inspection And Repair
1. If brake pads are wom to 1116 In. or less, replace
them_ as a set.
WARNING

Brake pads must be replaced in sets only for correct
and safe brake operation.

2. Replace any parts that appear worn or damaged.

3. Clean all metal parts in a non-flammable cleaning
solvent and blow dry with compressed air.

Bolts (4)
Washer (4)
Inner caliper
Outer callper
Brackst (1976 :1980)
Bracket (1981)
Mounting pin

Brake pad (2) 15°
Brake pad pin (2)

Plate

11. Insulator

12. Dust boot

13. Piston (1978 -early 1980)
14, O-ring (1878 % -early 1980)
15. Piston (late 1980)

16. Seal (late 1980)

17. Brake hose

18. Bleader nipple

19. Bushing (2)

SppupprpPs
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WARNING

Always use a non-flammable cleaning solvent for clean-
ing metal parts. DO NOT use gasoline or other flam:
mable substances.

4. Clean all rubber parts in denatured alcohol of
brake fluid.

WARNING

Always clean brake system rubber parts by washing in
danatured alcohol or D.0.T. 5 brake fiuid. DO NOT use
mineral base cleaning solvents such as gasoline or
paint thinner. Use of mineral base solvents will cause
deterioration of the parts during and after assembly
which could result in component failure.

Assembly

Install the seal (11) on piston (10). Install boot (8)
and piston to caliper. Press piston all the way into
the outer caliper bore. Install the dust boot (8).

Coat pins (8) with Loctite ANTI-SEIZE. Install the
brake pad pins (8), inner plate (7), brake pads (6)
and cuter plate 1o the cuter caliper half.

NOTE

When replacing brake pads, place new pads on a flat
surface and sand the pad material with 60 or 80 grit
emery cloth to break up any surface glaze. Also, use the
emery cloth to siightly round of! the leading edge of the
brake pads. Make sure that outer plate (5) is positioned
between the piston and outer brake pad so that the
wheel rotates into the notch.

3. Secure the inner caliper hall 1o the outer caliper
half with bolt (3) and washer (4). Tighten the bolt to
45-50 f1-Ibs torque.

4. Install the caliper to the fork leg using screws (1)
and new nuts (2). Tighten the screws to 115-120 in-
Ibs torque.

5. Follow procedures in BLEEDING THE

HYDRAULIC BRAKE SYSTEM.
WARNING

Always use new nuts (2) when reinstalling the caliper as
this type of nut loses its holding power when reused. If
new locknuts are not available, coat the screw threads
with Loctite LOCK 'N SEAL.
FRONT BRAKE CALIPER
1984 FX MODELS
(Figure 2-59 and Figure 2-60)
Disassembly
To disassemble the front brake caliper for servicing do

the following:
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1. Remove the upper mounting bolt (1) and the lower
mounting pin (2) to release the caliper assembly
from the vehicle.

~

Disconnect the brake line at the caliper fitting.

@

Move the caliper assembly to a clean bench area
and remvoe the retainer screw (15) pad retainer (14)
and inside pad (9).

»

The outer pad (8), pad holder (7) and spring clip (8)
are then removed as an assembly. Remove pad (9)
from pad holder (7) by pushing the pad free of tha
pad hold down spring clip (8).

o

Pry out the retaining wire (13) by inserting a smai
screwdriver into the notched groove at the bottom
of the piston bore.

6. Remove the piston dust boot (12). Then remave the
piston by applying air pressure to the hydraulic
brake line inlet.

WARNING

When removing the piston with air pressurs, wear heavy
gloves or hold piston with heavy fowel 1o pravent person-
al injury. Be sure piston is not dropped on hard surface.
ton may develop considerable force from pressure
bulld-up and care should be taken to keep hands out from
under piston to prevent personal injury.

Pull threaded bushing (4) out of bushing bore, then
remove pin boot (5) from groove in caliper.

8. Seal (10) and the three O-fings (8) can be removed
by prying them out of their respective grooves.

Cleaning, Inspection and Repair

If brake pads are worn to 1/16 in. or less, replace entire
sot (8). After the brake pads are installed, they should be
burnished by making several hard stops.

'WARNING

For correct and safe brake operation, brake pads must
be repiaced in sets at the same time. Rear brake pads
must also be replaced in pairs.

Inspect all components carefully for excessive wear or
damage.

Clean all metal parts with alcohol. Do not use gasoline.
Clean all rubber parts in denatured alcohol or brake
fluid.

WARNING

Alnlya clean brake system rubber parts by washing in
tured alcohol or brake fluid. DO NOT use mineral
nn cleaning solvents such as gasoline or paint thin-
ner. Use of mineral base solvents will cause deteriora-
tion of the parts and would continue to deteriora
assembly which could result In component fa




2. See figure 2:56. Remove the paper backing from
the foam and apply to the front of tha outer caliper
body. Do not remove the protective Mylar from the
foam. Apply a thin coating of Loctite ANTI-SEIZE
to the mounting screw and reinstall the caliper us-
ing a new locknut. Tighten the screw to 80 to 90 in-
bs torque.

This FOAM TAPE is available under Part No. 44125-82
for FX models. Order one (1) for each callper (2 per vehi-
cle).

Disassembly

1. Remove the mounting screws (1) and nuts (2).
Remave the caliper from the fork leg.

™

Remave the bolt (3) and washer (4). Pull the caliper
halves apart.

3. Remove the outer plate (5), brake pads (6) inner
plate (7) and pins (8).

WARNING
Piston may develop considerable force from pressure
build-up and care should be taken to keep hands out
fram under piston to prevent personal injury.

4. Remove the dust boot (3). Pump the brake hand
lever until piston (10) reaches its full travel. Discon-

nect the brake hose from the caliper and ramove
the brake hose seat (12). Remove the piston from
the caliper. If the piston will not come loose, use
the following method:

Disconnect the brake hose at the caliper and
remave the brake hose seat (12). Place the caliper
©on a workbench with the piston facing down. Place
a shop towel under the piston and apply low air
pressure to the inlet hole until piston is forced out
of the caliper. If piston is tight in bore, tap lightly
around caliper while applying air pressure.

5. Remave the seal (11) from the piston (10).

Cleaning, Inspection And Repair
1. If brake pads are worn to 1/16 In. or less, replace
them.as a set
WARNING

Brake pads must be replaced in sets only for correct
and sale brake operation.

2. Replace any parts that appear worn or damaged.

3. Clean all metal parts in a non- nammahh clolnlnq
solvent and blow dry with compressed ai

1. Bolts (4)

2. Washer (4)
4. Inner caliper
4. Outer caliper
5. Bracket (1978%-1980)
6. Bracket (1881)

7. Mounting pin

11, Insulator
12. Dust boot

13. Piston (1978 -sarly 1980)
14, O-ing (1878 sarly 1980)
15. Piston (late 1980)

16. Seal (late 1980)

Figure 2:58. Rear Brake Caliper — 1978%:-1980 FL/FX Models
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WARNING

Always use a non-flammable cleaning solvent for clean-
ing metal parts. DO NOT use gasoline or other flam-
mable substances.

4. Clean all rubber parts in denatured alcohol or
brake flulg

WARNING

Always clean brake system rubber parts by washing in
denatured alcohol or D.O.T. 5 brs

mineral base cleaning solvent:
paint thinner. Use of mineral base solvents will cause
deterioration of the parts during and after assembly
which could result in component fallure.

Assembly

Install the seal (1) on piston (10). Install boot (9)
and piston to caliper. Press piston all the way into
the outer caliper bore. Install the dust boot (9).

Coat pins (8) with Loctite ANTI-SEIZE. Install the
brake pad pins (8), inner plate (7), brake pads (6)
and outer plate o the outer caliper half.

NOTE

When replacing brake pads, place new pads on a flat
surface and sand the pad material with 60 or 80 grit
emery cloth to break up any surface glaze. Also, use the
emery cloth to siightly round of! the leading edge of the
brake pads. Make sure that outer plate (5) is positioned
between the pistan and outer brake pad 5o that the
wheel rotates into the notch.

3. Secure the inner caliper half to the outer caliper
half with bolt (3) and washer (4). Tighten the bolt to
45-50 ft-Ibs torque.

4. Install the caliper to the fork leg using screws (1)
and new nuts (2). Tighten the screws to 115-120 in-
Ibs torque.

5. Follow the procedures in BLEEDING THE

HYDRAULIC BRAKE SYSTEM.

WARNING

1. Remove the upper mounting bolt (1) and the lower
mounting pin (2) to release the caliper assembly
from the vehic

"

Disconnect the brake line at the caliper fitting.

@

Move the caliper assembly 1o a clean bench area
and remvoe the retainer screw (15) pad retainer (14)
and inside pad (9}

*

The outer pad (8), pad holder (7) and spring clip (8)
are then removed as an assembly. Remove pad (9)
from pad holder (7) by pushing the pad free of the
pad hold down spring clip (8).

-

Pry out the retaining wire (13) by inserting a small
screwdriver into the notched groove at the bottom
of the piston bore.

]

Remove the piston dust boot (12). Then remove the
piston by applying air pressure to the hydraulic
brake line inlet.

WARNING

‘When removing the piston with air pressurs, wear heavy
gloves or hold piston with heavy towsl to prevent person-
al Injury. Be sure piston Is not dropped on hard surface.
Piston may develop considerable force from pressure
bulld-up and
undor piston to prevent personal injury.

b

Pull threaded bushing {4) out of bushing bore, then
remove pin boot (5] from groove in caliper.

8. Seal (10) and the three O-rings (B} can be removed
by prying them out of their respective grooves.
Cleaning, Inspection and Repair
It brake pads are worn 1o 1/16 in. or less, replace entire
se1(9). After the brake pads are installed, they should be
burnished by making several hard stops.
WARNING
For correct and safe brake operation, brake pads must

be replaced in sets at the same time. Rear brake pads
must also ba replaced in pairs.

Always use new nuf Ll

this type of nut loses its holding power when reused. If
new locknuts are not available, coat the sorew threads
with Loctite LOCK 'N SEAL.

FRONT BRAKE CALIPER
1984 FX MODELS
(Figure 2-59 and Figure 2-60)

Disassembly

To disassemble the front brake caliper for servicing do
the following:
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Inspect all carefully for excessive wear or

damage.
Clean all metal parts with alcohol. Do nat use gasoline.
Clean all rubber parts in denatured alcohol or brake
fluid,

WARNING

tem rubber parts by washing in
ieohol or brake fluid. DO NOT use mineral
clnning solvents such as gasoline or paint thin-
ner. Use of mineral base solvents will cause deteriora-
tion of the parts and would continue to deteriorate aftar
assembly which could resull in component failure.




1. Upper mounting bolt 10, Seal piston
2. Lower mounting pin  11. Piston

3. Flat washer 12. Piston dust boot
& Torwaded ishiey 13 Ralsloiag e
5. Pin boot retainer
6. O-ing 15 Retainor corow
7. Pad holder 16. Caliper

17. Bloed fitting

Figure 2-50. Front Brake Callper (left)

After the parts have been inspected and any wormn or
damaged parts replaced, the caliper is reassembled as
follows:

mbly

ly a coating of D.O.T. 5 HYDRAULIC BRAKE
FLUID to the exterior surfaces of seal (10). Install
seal (10) and O-rings (6) in their respective grooves.
Lightly coat the cavity of pin boot (5) it Dow
Corning Moly 44 grease. Insert the flanged end of
pin bool (5) into the intemal groova of the thraaded
bushing bore.

]

Push the piston dust boot (12), with the open side
downward, over the top of the piston, Push down.
ward on the boot until the inner lip seals in the
groove at the top of the piston,

t o

Coat the outside circumlerence of pisten (1) with
D.0.T. 5 HYDRAULIC BRAKE FLUID and push the
piston with dust boot into the piston bore. If neces-
sary, press the piston in with a “C" clamp.

NOTE

Piston must be pressed all the way into the bore when

new brake pads have been instailed fo assure proper
clearance when calipers are reassembled to vehicle.

4. Posmnﬂ the gap of the retainer wire at the top of

e caliper and compress the ret (13)into
mn piston bore. Push the retainer wire firmiy
against the piston dust boot.

L

Lightly coat th bores of the caliper mounting lugs
with Dow Corning Moly 44 greass.

Push the threaded bushing into the pin boot and
through the bushing bore in the mounting lug.
Keep pushing until the free end of the pin boot
seals In the grooved shoulder next to the hex-
agonal head of the threaded bushing.

~

Lay the pad hoider (7) down on a firm flat surface.
The upper mounting bolt hole must be positioned
at the upper right.

@

Install the spring clip (8) at the top of pad holder (7)
as shown in Figure 2460.

9. Take pad (9), the pad that has the insulator backing,
and place it on 1op of the spring clip with the lower
end of the pad slightly entering the opening of the
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pad holder, With the pad cenlered within the pad
holder and the insulated back facing downward,
push down on the pad until it is against the flat sur-
face and is held firmly by spring tensian from the
spring clip.

Insert the outer pad (9), pad holder (7) and spring clip
(8 assemlby into place with the backside of the pad
against the face of the piston.

NOTE

The spring ciip loop and friction material must always

face

removed,

away from the piston. If it is wrong, the pad mus! be
the pad holder reversed and the parls

reassembied.

Place the inner pad (9) (without insulator) in tha
recessed seat machined into the caliper.

Position the pad retainer (14) within the counterbore
at the inside end of the caliper. Insert seif-tapping
retainer screw (15) through the hele in the center of
pad retainer (14) and thread into the hole in the pad.
Tighten screw (15) to 55-70 in-lbs.

Leit hand shown
(Right hand opposite)

Pad holder

Spring clip

Figure 2-60. Spring Clip Installation

Installation (Figure 2-59)

Mount the caliper on the vehicle as follows:

™

Coat the outside diameter of mounting pin (2) with
Dow Corning Moly 44 grease.

Position the caliper with the disc between the fric-
tion pads and the two mounting holes in the caliper
aligned with the mounting lugs on the fork. See
Figure 261

Figure 2.61. Front Brake Caliper Mounting

@

Place a flat washer on bolt (1), then insert the up-
per mounting bolt through the fark lug, through the
pad holder (7], then thread the boit it the thread-
ed bushing ().

Insert the lower mounting pin (21 through the
caliper, the fork lug and then thread into the
tapped hole at the lower end of pad holder (7).
Tighten lower mounting pin to 25-30 ftIbs torque

@

Tighten upper mounting bolt (1) to 2530 ftlbs
torgue,

8. If the bleeder screw was removed, it should be in-
stalled and tightened to 32-40 in-Ibs.

Using new banjo washers, connect the brake line
ta the caliper. Torque banjo bolt o 30-35 ft-1bs tor
que. See Figure 261

L

With master cylinder nearly level, fill reservoir with
D.0.T. 5 HYDRAULIC BRAKE FLUID to 1/8" below
top. Reservoir may be filled with bladder type
pressurized equipment. See BLEEDING
HYDRAULIC SYSTEM

8. Actuate the brake lever. Check to be sure there (s a

small spurt of fluid breaking the fluid surface when
actuating the brake lever

3

Reinstall the master cylinder cover. Be sure the
longer screw is installed at the end of the cover
with the thicker section. Actuate the master
cylinder and check for leaks.



REAR BRAKE CALIPER —
19782 -1980 FL/IFX MODELS,
(Figure 2-58)

General

All late 1980 FLUFX model motorcycles above VIN
26625-J0 have a square (4 sided) seal caliper installed in
the rear wheel. Instead of the spring retractor system
used on 1978% -early 1980 models, the caliper features
a square cross-section seal

All rear calipars have an R stamped on top. The quad
seal calipers are distinquished by an additional R
stamped on the side of the left caliper haif as well.

WARNING

Front and rear calipers are not interchangeable
because of a differance in piston retraction. Braking
can be affected If calipers are not installed as marked.

Removal

1. Remove the bolls (1) and washers (2). Pull the
«caliper halves (3 and 4) from the mounting bracket
(5 and B). Remove the mounting pin (7).

2. Remave the brake pads (8), brake pad pins (9), plate
(10}, and insulator (11).

NOTE

Do not remove piston from outer caliper haif uniess
there are signs of hydraulic fluid leakage or if the piston
is not operating properly. If the piston must be remaved
proceed fo the foilowing steps.

3. Pump the brake lever until piston (12) reaches its
tull travel. Disconnect the brake hose (17) and
remove the piston (13) and boot (12) from the
caliper. If the piston will not come loose, use the
following method:

Disconnect the brake hose (17) at the caliper. Place
the caliper on a workbench with the piston facing
down. Place shop towel under the piston and apply
low air pressure to the inlet hole until piston is
forced out of the caliper. If piston is tight in bore,
tap lightly around caliper while applying air
pressure.

WARNING
Piston may develop considerable force from pressure

bulld-up and care should be taken 1o keep hands out
from under piston to prevent personal injury.

4. Remove the O-ring (14) or seal (16) from the piston
(13 or 15).

Cleaning, Inspection And Repair

1. If the brake pads are worn to 1/16 in. or less,
replace them as a set.

WARNING

Brake pads must be replaced in
and sale brake operation.

ts anly for correct

2. Replace any parts that appear worn or damaged.

3. Clean all metal parts in a non-flammable cleaning
solvent and blow dry with compressed air.

'WARNING
Always use a non-flammable solvent for cleaning metal
Do

parts. NOT use gasoline or other flammable
substances.

4. Ciean all rubber parts in denatured alcohol or
brake fluid

‘WARNING

Always clean brake syslem rubber parts by washing in
denatured alcohol or D.0.T. 5 Hydraulic Brake Fluid. DO
NOT use mineral base cleaning solvents such as
gasoline or paint thinner. Use of mineral base solvents
will cause deterioration of the paris during and after
assembly which could result in component failure.

Assembly

If piston was removed, install the O-ring (14) or seal
(16) on the piston (13 or 15). Push the piston all the
way inta the caliper bore. Install the dust boot (12).

n

Coat pins (9) with Loctite ANTI-SEIZE. Install the
insulator (1), brake pad pins (9), plate (10} and
brake pads (B) on the outer caliper hal.

NOTE

When replacing brake pads, place new pads on a flat
surface and sand the pad material with 60 or 80 grit
emery cloth to break up any surface giaze. Also, use the
emery cloth o slightly round off the leading edge of the
brake pads. Make sure the piate (10) is positioned bet-
ween the piston and ouler brake pad s0 that the whee!
rotates into the notch.

3. Secure the inner and outer caliper halves to the
brake bracket (5 or €) using screws (1) and washers.
(2). Coat the screws with Loctite ANTI-SEIZE and
tighten 1o 30-35 ft-Ibs torgue.

4. Reconnect the brake hose if it was removed.

@

Follow the procedures in BLEEDING THE
HYDRAULIC BRAKE SYSTEM.



1. Boit (2)

2. Washer (2)

3. Pin (2)

4. Spring washer (2)
5. Seal (4)

6. Caliper

7. Plate (2)

8. Brake pad (2)

9. Brake hose

10. Brake hose seat
11. Bleader nipple
12. Dust boot (2)

13. Square seal (2)
14. Piston (2)

15. Mounting bracket
16. Bushing (2)

Figure 2-62. Rear Brake Caliper — 1981 and Later FL/FLH

REAR BRAKE CALIPER — 2 Remova the caliper (6), plates [7) and brake pads
1981-1984 FL/IFLH @)

(Figure 2-62) i

Removal Do not remove the pistons from the caliper uniess there

are signs of hydraulic fluid leakage or if the piston is not
1. Remove the bolts (1), washers (2), pins (3), spring operating properly. If the piston must be removed, pro-
washers (4) and seals (5). ceed fo the foilowing steps.
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3. Pump the brake lever until pistons reach thelr full
travel. Disconnect the brake hose (9). Be careful
not to lose the brake hose seat (10). Remove the
pistons (12), dust boots (13) and seals (14). If the
pistons will not come loose, use the following
method:

Disconnect the brake hose (9) at the caliper. Place
the caliper on a workbench with the pistens facing
downward. Place a shop towel under the pistons
and apply low air pressure io the inlet hole until
piston is forced out of the caliper. If piston is tight
in bore, tap lightly around callper while applying
air pressure.

WARNING
Piston may develop considerable force from pressure
build-up and care should be taken to keep hands out
from under piston to prevent personal injury.
Cleaning, Inspection And Repair

1. If the brake pads are worn to 1116 In. or less,
replace them as a set.

WARNING

Brake pads must be replaced in sets only for correct
and sale brake operation.

2. Replace any parts that appear worn or damaged.

3. Clean all metal parts in a non-flammable cleaning
solvent and blow dry with compressed air.

WARNING

Always use a nor-llammable solvent for cleaning metal
parts. DO NOT use gasoline or other flammable
substances.

4. Clean all rubber parts in denatured alcohol or
brake fluid.

WARNING

Always clean brake system rubber parts by washing in
denatured alcohol or D.0.T. § Hydraulic Brake Fluid. DO
NOT use mineral base cleaning solvents such as
gasoline or paint thinner. Use of mineral base solvents
will cause deterioration of parts during and after
assembly which could result in component failure.

Assembly

If the pistons were removed, install the seals (13)
on the pistons (14). Push the pistons all the way in-
10 the caliper bores. install the dust boots (12).

2. Install the caliper (B), plates (7) and brake pads (8)
onto the brake bracket. Make sure brake disc is
batween pads.

3. Install the seals (5). Coat the pins (3) with Loctite
ANTI-SEIZE. Install the pins, spring washers (4),
washers (2) and bolts (1). Tighten bolts to 12-15 ft-

Ibs torque.

4. Re-install the brake hose seat (10) and brake hose
(9) if removed.

6. Follow the pracedures in BLEEDING THE

HYDRAULIC BRAKE SYSTEM.

REAR CALIPER —
1981-1982 FX, 1983 FXE
(Figure 2-63)

Removal

Remove the screws (1), washers (2). Pull the caliper
halves (3 and 4) from the mounting bracket (5) and
remave the damper and sleeve (15).

[

Remove the spring (16), brake pads (6), brake pad
pins (7), plate (8) and insulator (8).

NOTE

Do not remove piston assembly from outer caliper haif
unless there are signs of hydrauiic fluid leakage or if the
piston is not operating properly. Perform step 3 lo
remave piston.

3. Pump brake foot lever until piston wil move no far-
thar. Remove the hydraulic line and dust boet (10).
Pull piston (11) from caliper and remove the square
seal (12).

or

Place the caliper on workbench with piston facing
down. Place a shop towel under piston and apply
Iow air pressure 1o the inlet hole unlil piston is
forced out of the caliper. If piston is tight in bors,
tap lightly around caliper while applying air
pressure. Remove square seal (12)

WARNING
Piston may develop considerable force from pressure
bulid-up and care should be taken 1o keep hands out
from under piston to prevent personal injury.
Cleaning, Inspection And Repair

1. If brake pads are worn to 116 in. or less, raplace
them as a set.

WARNING

Brake pads must be replaced in sets only for correct
and sale brake operation.
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3

1. Bolt (4)

2. Washer (4)

3. Inner caliper

4. Outer caliper

5. Mounting bracket
6. Brake pad (2)

7. Brake pad pin (2)
8. Plate

13. Blesder nipple
14, Brake hoss

15. Damper and sleeve
16. Pad hold down spring

Figure 263. R

Clean all metal parts in a nonflammable cleaning
solvent and blow dry with compressed air.

Clean all rubber parts in denatured alcohol or
brake fluid.

Clean and inspect bushings (17) and (5) in fork
slider or caliper mounting bracket. Install new
bushings and pins if worn or damaged.

WARNING

Always clean brake system rubber parts by washing in
danatured alcohol or D.0.T. 5 brake fiuld. DO NOT use
mineral base cleaning solvents such as gasoline or
paint thinner. Use of mineral base solvents will cause
deterioration of parts during and after assembly which
could result in component failure.

Assembly

If the piston was removed from the caliper install
@ square seal (12) and install the piston (11) all
the way into the caliper. Install the dust boot (10).

CAUTION

Make sure square seal remains in piston groove when

installing the piston.
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r Brake Caliper — 19681-1882 FX Models, Early 1983 FXE

2. Install the insulator (9). Install the brake pad pins
(7) plate (8) and brake pads (8) 10 the outer caliper
half (4).

@

Insert spring (16) on top of pads (6). Insert the spr-
ing (18) with the arc toward the top and the prongs
toward the right side of caliper.

NOTE

When replacing brake pads, place new pads on a flat
surface and sand the pad material with 80 or 80 grit
emery cloth to break up any surface glaze. Also, use the
emery cloth to slightly round off the leading edge of the
brake pads. Make sure the outer plate (8) is positioned
betwaen the piston and outer brake pad so that the
whee! rotates info the notch.

-

Install the damper and sleeve (15) and left calipar
half to the mounting brackel. Install the right
caliper half (3). Coat the screws (1) with Loctite
ANTI-SEIZE and secure the caliper halves to sach
other with the four screws and lockwashers (2).
Tighten the screws to 30-35 ftbs torque.

6. Install the bleed fitting (13) and brake hase (14 to
the caliper.
6. Follow the procedures in EDING THE

HYDRAULIC BRAKE SYSTEM.



1. Serews 8. Retaining wire

2. Bracket 10. Piston boot
3. Brake pads. 11. Piston

4. Caliper body 12. Seal

5. Lower pin 13. Bleader fitting

&. Upper pin 14. Brake reaction pin (FXST only)
7. Pin boot (2) 15. Washer (FXST only)

8. Pad spring 16. Locknut (FXST only)

13

Figure 2-84. Rear Brake Caliper — 1983 FX Models, FLHS

REAR BRAKE CALIPER — 1983
FXIFLHS (Except FXE)
(Figure 2-64)

Removal

1. Remove screws (1) and lift caliper body (4) off
bracket (2). Remove brake pads (3).

NOTE

Brake pads may now be replaced without further
disassemiby.

2. Remove pins (5 and 6) and bools (7). Remave pad
spring (8) from caliper

NOTE

Do not remove the pistons from the caliper unless there
are signs of hydraulic Iluid leakage or i the piston is not
operating properly. If the piston must be removed, pro-
ceed fo the foilowing steps.
3. Remove retaining wire (9) and piston boot (10).
Remove piston (1) and seal (12). If piston cannot
be easily removed, use the following method:
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Pump brake lever until piston reaches its full
travel. Remove brake line. Place the caliper on a
workbench with the pistons facing downward
Place a shop lowel under the pistons and apply
low air pressure 1o the inlet hole until piston Is
forced out of the calipe on is tight in bore,
tap lightly around caliper while applying air
pressure.

WARNING

Piston may develop considerable force from pressure
build-up and care should be taken to keep hands out
from under piston ta prevent personal injury.
Cleaning, Inspection And Repair

1. If the brake pads are worn 10 116 in. thick or less,
replace them as a set.

WARNING

Brake pads must be replaced in
and safe brake oparati

ts only for correct

2 Replace any parts that appear worn or damaged.
Always replace seal (12) if piston is removed.

Clean all metal parts in a non-flammable cleaning
solvent and blow dry with compressed air.

WARNING

Always use a non-flammable salvent for cleaning metal
parts. DO NOT use gasoline or other flammable
substances.

4. Clean all rubber parts in denatured alcohol or
brake fluid.

WARNING
Always clean brake system rubber parts by washing in

denatured alcohol or D.0.T. 5 Hydraulic Brake Fluid. DO
NOT use mineral base cleaning solvents such

assembly which could result In component fallure.

Assembly

1. It piston was removed install new seal {12) inta
caliper bore. Install piston (11) all the way into
caliper bore and install boot (10) and retaining wire
(9)

M

Place pad spring (8) into top of caliper with long
tab extending above piston. Hook short tab op-
posite piston above ridge on caliper casting to
hold spring in place. Refer to Figure 265

Install pin boots (7) on pins (5 and 6) and coat pins
and pin bores with silicone grease. Insert pins into

2

1. Pad spring 3. Long tab
2. Short tab 4. Caliper body

a

o

=

N

®

©

Figure 265. Pad Spring Installation

pin bores (pin with nylon sleeve goes into top hole)
making sure boots are properly seated on boss
around holes. Turn pin so flats are parallel with
opening in bracket as shown in Figure 264,

If either of the two abutment shims are lost or
damaged, they must be replaced. See Figure 2-66.
If the shims are not to be replaced, praceed to Step
7. Remove xisting adhesive from the moun-
ting bracket surface where the abutment shim is
located. The surface should be scraped with a
knife and if required, lightly sanded with fine
emery cloth.

Clean the scraped and sanded surface with
denatured alcohol.

Apply to tha bracket surf d
install tne abutment shim. To hold the shims in
position, install the brake pads in the bracket
Allow the silicone sealant to dry. Check that the
brake pads have free lateral movement in the
bracket.

Install pads (3) on bracket and place caliper body
(4) on bracket making sure pins (5 and 6) do not
turn,

Install screws (1) and tighten 1o 1215 ft-Ibs torque.
Pins (5 and 6) should stili be in same position as
described in Step 3.

Bleed brake system as described under BLEEDING
HYDRAULIC BRAKE SYSTEM.



Abutment shims.
location

=]

Abutment shim

Figure 2:66. Location of Abutment Shims

CAUTION
It the reaction pin (14), washer (15) and nut (16) are

remaved on FXST vehicles, It is important that the nut is
tightened 10 20 ftIbs torque upon reassembly.

BRAKE DISCS

Removal And Installation

To remave the front and rear brake discs, follow the
disassembly procedure for the front and rear wheels.

Inspection

The brake discs have a minimum thickness stamped on
their sides. Replace any brake disc that is worn beyond
this limit. See specifications.

BLEEDING THE HYDRAULIC
BRAKE SYSTEM (Figure 2-67)

NOTE

Hydraulic brake tluid bladder type pressure equipment
can be used to Kl brake master cylinder through the
blesder fitting providing master cylinder cover is remov-
ed so that system canno! pressurize. Do nol use
pressure bieeding equipment when the hydraulic
system is sealed with master cylinder cover and gasket
in place.

1. Slip a length of appropriate size clear plastic tub-

2:67. Bleeding The Brakes

ing over wheel cylinder bleeder valve with other
end in a clean container. Turn handiebars so that
bleeder valve is nearly vertical

]

Depress brake pedal on lever once to bulld up
pressure. Open bleeder valve by rotating
counterclockwise about one-half turn.

‘With master cylinder full of fluid at all times, slow-
ly depress brake pedal or lever once until fluid
stops flowing from tubing. Close the bleeder valve.
Allow pedal or lever to raturn slowly ta release
position.

>

Repeat operation until brake system is free of air
bubbles. Add fluid to master cylinder to bring to
ariginal level. Do not reuse fluid,

WARNING

D.O.T. 5 brake fluid can cause eye irritation. In ¢
contact with eyes, flush with plenty of waler and get
medical attention. KEEP BRAKE FLUID OUT OF THE
REACH OF CHILDREN!

CAUTION

Anytime a hydraulic brake line o fitting is opaned the
fitting should be flushed with brake fluid and the brake
system must be bled. This is in order 1o eliminate any air
or contaminants from the brake system. Air in the fluid
will cause the brake pedal to have a spongy feel. If
contaminant becomes lodged in the seat of a fitting,
laakage of fluid could occur, and/or aif could be drawn
Into the system.



STOPLIGHT SWITCH

Front Brake Switch

The front stoplight switch is located In the right side
handlebar switch assambly. If the stop light fails to light
when the front brake is applied, check 1o see if the bulb
is burnt out. If the bulb is good, disassemble the switch
assembly and replace the stoplight switch.

Rear Switch

The rear switch is mounted 1o the brake tee which is
located on the frame undemeath the transmission. If
stoplight fails 1o light when rear brake Is applied, check
the bulb to see If it is good. If bulb is okay, replace the
stoplight switch.

CAUTION

Do not contaminate switches with brake fluid or switch
tailure could occur.



FRONT FORKS — FL MODELS

GENERAL

The front fork is made up of two telescoping tubes work-
Ing against springs, with an oil filled damping
mechanism to control the action. The unit is engineered
1o give long service life with a minimum of repair. The
fork oil should be changed annually.

ADJUSTMENTS
The adjustable front fork is for use on a motoreycle

operated with a sidecar. It has a two-position adjustable
bracket and a steering damper.

Adjusting Front Fork Tra

The forks can be adjusted forward for less trail (use with
sidecar) or rearward for more trail (solo service). The
fork must be adjusted for sidecar service as follows:

1. Raise front end of motorcycle so front wheel turns
freely and support motorcycle with suitable block-
ing.

See Figure 2-88. Underneath fork head lower
bracket Is a large bolt sacured with a castellated
nut and colter pin. Remove cotter pin, loosen nut
and disengage lockplates (located under bolt head
and nut) from slots. in fork bracket.

Grasp front wheel and pull fork sides as far for-
ward as elongated holes in fork sides per

-

Re-engage lockplates in elongaled holes with
plates engaging o the front. Securely tighten nut
and re-insert cotter pin.

Adjusting The Steering Damper

The steering damper is located on top of the steering

head. Turn steering uamwrcmhw\:u 1o apply damping
action,
It is best to keep the ﬂampsr set a little snug when
operating with a sidecar.

CHANGING THE FORK OIL

1. Aemove the fork tube cap from one fork side. On
FL models with adjustable front forks, remove the
filler plug from the fork tube plug.

Remave the fairing and headlight housing to get at
the fork tube caps. See FIBERGLASS and ELEC-
TRICAL sections.

3. See Figure 269 Remove the drain plug from the
bottom of the fork.

Figure 268. Adjusting Fork T

4. Drain the ol by flexing the fork, then replace the
drain plug.
5. Fill the fork with 7-34 oz. of Harley-Davidson TYPE

B FORK OIL

Figu

2:69. Fork Drain Plug
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NOTE

When the fork has been disassembled, cleaned and
reassembled, it is considered a dry fork and should be
tilled with 8112 oz. of TYPE B FORK OIL. The ditference
in the amount of off required between a WET and a DRY
fork is due to oil cling.

6. Install the fork tube cap or fork tube filler plug and
repeat steps 25 for the other fork side.

7. Redinstall the hea

ght housing and fairing.

FRONT FORK

Removal (Figures 2-71, 2-72)
NOTE

It is not necessary to remove the front fork to change
the fork seals. See steps 1 and 2 in the DISASSEMBLY
procedure.

1. Remove the fairing, windshield, headlight and
headlight housing. See FIBERGLASS and ELEC-
TRICAL sections.

[

Remove the front wheel and brake as described in
the previous sections

©

Remave the front fender.

4. Non-Adjustable Forks. See Figure 2.71. Remove
the fork tube caps (1) and oil seals (2). Loosan the
lower bracket pinch bolts (6} and pull the fork sides
from the brackets,

Adjustable Forks. See Figure 272. Remove the up-
per bracket bolts (1) and washers (2). Loosen the
lower bracket pinch bolts (22) and pull the fork
sides from the brackets.

NOTE
If it Is necessary to disassemble the fork stem and
brackets at this time, proceed to the foliowing sections,

NON-ADJUSTABLE FORK STEM AND BRACKET or AD-
JUSTABLE FORK STEM AND BRACKET.

Disassembly (Figure 2-70)

Drain the oil from the fork side.

2. Remove the bolt (1) and washer (2) from the bottom
of the fork. Pull the fork tube {3) from the slider. If
the seals (7) have to be replaced, remove the retain-
ing ring (6) and pry the seal out. Install a new seal
and secure it with the retaining ring.
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4. Remove the fork tube plug (10, 10A), O-ing (1),
spring (12) and damper tube (13). Remove the wear
rings (14) from the damper tube. Remov
spring (15).

4. Rapeat steps 1-3 for the other fork side.

Cleaning, Inspection And Repair

1. Replace the springs if they are worn, stretched or
broken.

2. Check the hole in the fork tuba bottom groove to
make sure it is not blocked.

3. Replace any parts that appear worn or damaged.

Assembly (Figure 2-70)

1. Install fork tube (3) Into the fork side and secure it
with the bolt (1) and washer (2). Make sure one flat
on sach fork tube cap (10, 10A) faces toward the In-
sida of the fork.

2. Install the wear rings (14] on the damper tube (13).
Install the small spring (15), damper tube (13), large
spring (12), O-ring (11) and fork tube plug (10, 10A)
into the fork tube (3).

3. Fill the fork with fork oil as specified in CHANG-
ING THE FORK OIL.

4. Repeat Steps 1-3 for the other fork side.

Installation (Figures 2-71, 2-72)

Place the fork assemblies into the upper and lower
brackets with the brake caliper mounting bosses
10 the inside. Tightan the lower bracket pinch bolts
10 3035 ft-Ibs torque.

L

Non-Adjustable Forks. See Figure 2.71. Install the
fork tube caps (1) and ol seals (2.

Adjustable Forks. See Figure 2.72. Install the up-
per bracket bolts (1) and washers (2). Tighten the
bolts to 22-26 ft-Ibs torque.

3. Install the front fender. Tighten the fender mount-
ing bolts to 16-20 ft-lbs torque. Bend the locking
tabs over the nut flats.

4. Install the front wheel and brake as described in
the previous section.
5. Install the headiamp housing, headlamp, fairing

and windshield. See the ELECTRICAL and
FIBERGLASS sections.
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Figure 2:70. Front Fork — FL Madels

NON-ADJUSTABLE FORK STEM
AND BRACKET (Figure 2-71)

Disassembly

1. Remove the front forks as described previously.

2. Bend the lockwasher tab (4) away from the fork
stem nut (3). Remove the nut (3), lockwasher (4) and
upper bracket (5).

3. Remove the bearing seat (8) using Harley-
255



1. Fork tube cap
2. Oil seal

3. Fork stem nut
4. Lockwasher

5. Upper bracket

6. Pinch balt

7. Fork stem and bracket
s. Bearing seat

5. Dust shisld (2)

10. Bearing (2)
11. Bearing race (2)

12. Steering head cup

13, Fork leg

14. Fork leg cover

Figure 2.71. Non-adjustable Fork and Brackel

Davidson's LOCKNUT WRENCH, Part No.
HD-96218-50.

Remova the fork stem and bracket (7), dust shields
(8) and bearings (10).

-

Cleaning, Inspection And Repair

GCheck bearings (10) and races (11) for pitting or
wear. Check for roughnass by rolling the bearings
on the bearing races. Replace them in sets if worn.

To replace a bearing race, knock the head cup (12)

2
from the stesring head using a suitable drift.
Discard the cup. Press a new bearing race into a
new steering head cup. Press the cup into the
frame steering head.
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3. If the fork stem and brackets are bent or twisted,
replace them.

Assembly

1. Coat the bearings with bearing grease and install
the lower dust shield (9) and one bearing (10) onto
the lower bracket fork stem (7).

2. Insert the fork stem up through the frame steering
head and install the other bearing, dust shield (3)
and bearing seal {8). Tighten the bearing seat until
ha bearings hava no noticeable shake and the fork
stem turns freely from side to side.

3. Install the upper bracket (5), lockwasher (4) and nut
(3). Tighten nut securely and bend the lockwasher
1ab against the nut flat,




arar

1. Upper bracket bolt (2)

2. Washer (2)

3. Steering damper adjusting screw
4. Clamp cover

8. Friction washer (2)
9. Anchor plate

10. Lower pressure disc
11. Fork stem nut

12. Upper bracket

13. Bearing seat

14. Dust shield (2)

15. Bearing (2)

16. Bearing race (2)

17. Steering head cup (2)
18. Fork stem

18. Bolt

20. Lock plate (2)

21. Nut and cotter pin

. Pinch bolt (2)

23. Lower bracket

24. Fork leg

25, Fork leg cover

B

w

1 4

N8

~I

Figure 2-72. Adjustable Fork Stem and Bracket

ADJUSTABLE FORK STEM AND
BRACKET (Figure 2-72)

Disassembly
1. Remove the front forks as described previously.

2. Remove the steering damper adjusting screw (3).

@

Remove the clamp cover (4), spring (5), spider
spring (6), upper pressure disc (7), friction washers
(8), anchor plate (8) and lower pressure disc (10).

4. Remove the fork stem nut (11) and upper bracket
(12).

5. Ramove the bearing seal (13), dust shield (14) and
bearing (15). Remove the bottom bracket (22) and
fork stem (18). Lift the bottom bearing and dust
shield off the fork stem.

Cleaning, Inspection And Repair

Chec the baarings (15) and races (18} for pitting or
wear. Check for roughness by ralling the bearings
on the bearing races. Replace them In sets If
necessary.
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2. Toreplace a bearing race, knock the head cup (17)
from the steering head using a suitable drift.
Discard the cup. Press a new bearing race into a
new steering head cup. Prass the cup into the
frame stearing head.

@

If the fork stem and brackets are bent or twisted,
replace them.

Assembly

Coat the bearings with bearing grease and install
one dust shield (14) and bearing (15) onto the fark
stem (18).

2. Insert the fork stem and lower bracket assembly
up through the frame steering head and Install the
«ather bearing (15), dust shield (14) and bearing seat
(1),

-

@

S

Tighten the bearing seat until the bearings have no
noliceable shake and the fork stem tumns fresly
from sida to side.

Ins luppﬂrbﬂnlil 11)and fork stem nut (10).
Tighten nut sacurely.

Install the lower pressure disc (10) so the pin
registars in one of the three holes in the upper
bracket (12).

install one friction washer (8) and the anchor plate
(9). Make sure hole in anchor plate tab registers
with roll pin on frame.

Install the other friction washar (8), upper pressure
disc (7), spring (), spring (), handlebar clamp
cover (4), and damper screw (3).

Install the front forks as described
praceding section.

in the



FRONT FORKS — FX MODELS

GENERAL

The frant fork Is made up of two telescoping tubes work-
ing against springs, with an oil filled damping
mechanism to control the action. The unit is enginsersd
1o give long service life with inimum of repair. The
fork oil should ba changed annu

CHANGING THE FORK OIL
1. Remove the fork tube cap from the top of one fork
side.

2. See Figure 268, Remove the drain plug from the
bottom of the fork.

3. Drain the oil by flexing the fork then replace the
drain plug.

4. Fill the fork with Harley-Davidson's TYPE E or B
FORK OIL with the specified amounts listed

balow:
FX Models Wet § 02
(Excapt FXWG) Dry 6 oz.
FXWG Only  Wet 8-1/4 oz.
Dry 10 0z.
NOTE

The difference in the amount of oii required between a
WET or DRY fork is due to ol cling.

5. Install the fork tube cap and repeat Steps 1-4 for
the other fork side.

FRONT FORK — FX MODELS
(EXCEPT FXWG AND FXST)

Removal (Figure 2-75)

1. Remove the front wheel and brake calipers as
described In the previous sections.

2. Remove the front fender.
NOTE

it is not necessary fo remove the front fork fo change
the fork seals. See Steps 1 and 2 in the DISASSEMBLY
procedure.

3. Remave the cover screws (1) and lift the cover (2}
up to expase the fork stem and bracket (15).

4. Loosen the pinch bolts (3) and upper bracket
screws (4). Pull the fork side (8) from the brackets.

5. Repeat Steps 1-4 for the other fork side.
NOTE

If it is necessary to disassemble the fork stem and
brackets at this time, proceed lo the disassembly pro-
cedure under FORK STEM AND BRACKET — FX
MODELS (EXCEPT FXWG).

Disassembly 1983 And Earlier Vehicles
(Figure 2-73)

1. Remoave the fork tube cap (1), washer (2) and O-ring
(3). Remove the drain screw (13) and washer (14).
Drain the fork oil from the fork side.

2. Remove the screw (15) and washer (16) from the
botiom of the fork side. Pull the fark tube (7) and
dust boot (8) from the slider (12). If tha seal (10) has
to be replaced, remove the retaining fing (9) and
pry the seal out. Install a new seal and secure it
with the retaining ring.

@

Remove the spring (4) and damper tube (6). Remave
the wear rings (5) from the tube.

Cleaning, Inspection And Repair
1983 And Earlier Vehicles

Replace the spring if it appears worn, stretched or
broken,

~

It the fork tube appears bent, replace it

@

Check the hole in fork tube bottom groove. It
should not be obstructed.

Assembly 1983 And Earlier Vehicles
(Figure 2-73)
1. Install the wear rings (5) on the damper tub (6. In-

stall the damper tube and spring (4) inta the fork
tube.

~

install the fork tube (7) and dust bool (8) lo the fork
slider (12). Install the screw (15) and washer (16).

Install the drain screw (13) and washer (14). Fill the
fork with fork oll as specified in CHANGING THE
FORK OIL. Repeat this assembly procedure for the
other fork side.

the O-ring (3, washer (2) and fork tube cap

Installation 1983 And Earlier Vehicles
(Figure 2-75)

1. Insert both fork assemblies up through the fark
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1. Fork tube cap
2. Washer
3. Oing
4. Spring
5. Wear ring (2)
6. Damper tube
7. Fork tube
8. Dust boot
9. Retaining ring
10. Oil seal
11. Sleeve
12. Fork slider
13. Drain screw
14. Washer
15. Screw
16. Washer
17. Bushing (2)

"~

@

t

Figure 2.73. Front Fork — 1883 And Earlier FX Models (Except FXWG/FXDG)

stem bracket (15), cover (2) and upper bracket (7).
The top of fork tube should be flush with top of up-
per bracket. Also, lender mounting holes should
face to the inside.

Tighten the lower bracket pinch bolts (3) and upper
bracket screws (4) to 30-35 ft-Ibs torque. Fasten the
cover (2) to the lower bracket using the two screws
1)

Install the fender.

Install the front wheel and brakes as described in
the previous sections.

Disassembly 1984 FX Models (Except
FXWG/FXDG And FXST) (Figure 2-74)

Remove O-ring (3} from the graove in tha tube cap
and slide off washer (2). Pull spring (10) out of fork
tuba (8).

2. Remave dust seal (11). Then compress internal cir-
cle clip (12) and remave the clip from the intemal
groave at the top of slider (1)

@

Using an allen wrench, remove sockel bolt (17)
along with washer (18) from the bottom end of fork



slider (18). This will free shock absorber tube (6)
and slider (16) so that they can be removed from
fork tube (8).
NOTE
Since there is litte resistance fo rofation when removing
sockat boit (17), the job is best done with an air impact
wrench.

4 The upper bushing (15) is a slight interference fit in
slider (16). The upper bushing (15) together with
spacer seal (14) and oil seal (13) are
lightly hitting the upper bushing with the lower
bushing as the fork tube Is pulled free of the siider
{16) in a quick continuous stroke. Continue this

type are

freed.

5. Remove shock absorber tube (6) by pushing the
tube and spring assembly free of fork tube (&) by in-
serting a small diameter rod through the opening
in the bottom of tube (8).

6. Ramova sleeve (10) from the lower end of shock ab-
sorber tube (16) and slide off rebound spring (7).

~

Piston rings (5) can now be removed from the
grooves at the 1op end of shock absorber tube (16).
Lower bushing (9) should not be removed unlsss it
is to be replaced. When replacing lower bushing
(9}, expand the new split bushing diameter only
snough to fit over tube (8) and slide bushing into
the bushing gr

Cleaning, Inspection and Repair
1984 FX Models
(Except FXWG/FXDG and FSXT)

Thoroughly clean and inspect each part. If inspection
shows that any parts are bent, broken or damaged,
those parts should either be repaired or replaced. (See
Figure 2:74).

Inspect seal (13) for wear. If seal was removed, a new
‘one must be installed. Inspect both piston rings (5) on
shock absorber tube (§) and replace if wor excessively
or damaged.

Check dust seal (11) whare it rubs on fork tube (8). The
tube should show a bright, shining surface, free of scor-
ing or abrasions, and the dust seal should present a
good continuous seal and not show excessive wear.

Replace either of the springs (4} or (7) if broke

Inspect small hole in lower end of fork tube (8) and see
that it is not obstructed.

Make sure O-ring (3)Is in good condition, without Irregu-
larlties, and that it provides proper sealing when in
place.

Check both washers (18] and (19) to see that they pro-
vide a good seal when used with their respective screws
(17) and (20) to prevent oil leakage.

Replace bent of damaged fark tube (8).

Reassembly 1984 FX Models
(Except FXDG And FXST) (Figure 2-74)

Reassembly is similar 1o the reverse order of dis-
assembly however, some important factors which effect
proper assembly must be pointed out. The general
reassembly procedure is as follows:

1. Place rebound spring (7) on shock absorber tube
{6). Insert shock absorber tube (6) into fork tube (8).

"

Insert spring (4) into fork tube (8) taper side toward
piston, and push the shock absorber tube through
the opening at the bottom end of the fork tube.

@

Position fork tube (8) and damper tube (B) into
siider (16). Hold the assembly in place by exerting
pressure on the spring and install socket bolt (17)
with washer (18).

-

Place upper bushing (15), seal spacer (14) and seal
{13) (in that order) over fork tube (16). Be sure that
the flanged surface of the seal spacer s up and let-
tered side of the seal is facing upward. Installation
tool HD-34190 is then placed over fork tube (16).
Bushing (15), spacer (14) and seal (13) are then
seated into the slider bore by lightly tapping the
components into place with the installation tool.

@

Fill fork sides with exactly 5.4 azs. wet of 6.4 0zs.
dry of Harley Davidson, type E, fork oil.

Installation 1984 FX Models
(Except FXWG/FXDG And FXST)
(Figure 2-75)

1. Insert both fork assemblies up through the fork
stem bracket (15). cover (2} and upper bracket (7).
The top of fork tube should be flush with top of up-
per bracket. Also, fender mounting holes should
face to the inside.

2. Tighten the lower bracket pinch bolts (3) and upper
bracket screws (4) to 30-35 i-Ibs lorque. Fasten the
cover (2) to the lower bracket using the two screws
.

o

Install the fendsr.

Install the front wheel and brakes as described in
the previous sections.

>
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1. Fork tube cap
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13. Ol seal
14. Seal spacer
15. Bt

20. Drain sorew
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Figure 2-74. Front Fork — 1984 FX Models (Except FXDG/FXWG and FXST)

FORK STEM AND BRACKET Disassembly
ASSEMBLY FX MODELS 1. Remove the forks as described previously.
(EXCEPT FXWG/FSXT AND FXDG} 2. Remove brake hose clamp from bottom brackst.
(Figure 2-75) Remove the fork stem nut (8).
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. Pinch bolt (2)
. Upper bracket screw (2)
. Screw insart (2)

. Fork leg

. Upper bracket

. Fork stem nut

. Fork stem pinch bolt
10. Upper dust shield

11. Bearing (2)

12. Bearing race (2)

13, Steering head cup 2}
14. Lower dust shield

15. Fork stem and bracket

Figure 2.75. Fork Stem and Bracke! — FX Modals (Except FXWG/FXST/FXDG)

3. Loosen the upper bracket pinch bolt (8) and remove
the fork stem bracket (15, dust shields (10, 14) and
bearings (11).

Cleaning, Inspection And Repair

1

Check bearings (11) and races. (12) for pitting or
wear. Check for roughness by rolling the bearings
an the races. Replace them in sets if worn.

. To replace a bearing race, knock the head cup (13)

from the steering head using a suitable drift. Dis-
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ring (2)
5. Damper tube
6. Small spring
7. Fork tube

14, Drain screw
15. Bushing (2)
16. Screw

17. Washer

Figure 2.76. Front Fork — 1983 And Earlier FXWGIFXDG

card the cup. Press a new bearing race into a new
steering head cup. Press the cup into the frame

steering head.
3. If the fork stem or brackets are bent or twisted,
replace them.
Assembly

1. Coat the bearings with bearing grease and install
the lower dust shield (14) and bearing (11} onto the
tork stem (15},

™

Insert the fork stem up through the frame steering
head and install the stem bearing and upper dust
Id (10). Install the fork stem nut (8) and tighten
until bearings have no noticeable shake. Also, the
fork stem must turn freely from side to side.

o

Tighten the pinch bolt (3) to 20-25 ft-Ibs torque.

-

Fasten the brake hose bracket to bottom bracket
using original hardware. Tighten bolt to 11 ft-lbs
torque.

264

5. Install the front forks as described previously.

FRONT FORK — FXWG AND FXST

Removal (Figure 2-77)

1. Remove the front wheel and brake calipers as
described In the previous sections.

2. Remove the front fender.
NOTE
It is not necessary to remove the front fork fo change
the fork seals. See Steps 1.and 2 in the DISASSEMBLY
procedure.

3. Remove the fork tube cap (3), washer (4) and oil
seal (5) from the top of one fork side.

4. Loosen the pinch bolt {1} and pull the fork side
from the brackets.




___Nocaliper
‘mounting boss
on 1984 models
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1. Pineh bolt (2)

2. Lockwasher (2)

3. Fork tube cap

4. Washer

5. Oil seal

6. Fork stem cap

7. Fork stem nut

8. Lockwasher

9. Upper bracket

10. Bearing seat

11. Upper dust shield
12. Bearing (2)

13, Bearing race (2)

14. Steering head cup (2)
15. Lower dust shield
18. Fork stem and bracket
17. Fork leg

Figure 2:77. Fork Stem and Bracket — FXWG/FXDG & FXST

5. Repeat Steps 1-4 for the other fork side.

NOTE

It it is necessary fo disassembie the fork stem and
brackets at this time, proceed to the disassembly pro-
cedure under FORK STEM AND BRACKET — FXWG.

Disassembly 1983 and Earlier
FXWG and FXDG (Figure 2-76)

1. Remove the fork tube plug (1) and O-ring (2).
Remave the drain screw (14) and drain the fork oil.

2. Remove the screw (16) and washer (17) from the
Bottom of the fork side. Pull the fork tube (7) and
dust boot (8) from the slider (13). If the seal (10) has.
1a be replaced, remove the retaining ring (9) and
pry the seal out. Install a new seal and secure it
with the retaining ring.

3. Remove the large spring (3), damper tuba (5) and
small spring (8). Remove the wear rings (4) from the
damper tube.

Cleaning, Inspection And Repair
1983 and Earlier FXWG and FXDG

1. Replace the springs if they appear worn, stretched
or broken,

2. If the fork tube appears bent, replace it.

«

Replace any parts that appear worn or damaged.

Assembly 1983 and Earlier
FXWG and FXDG (Figure 2-76)
he wear rings (4) on the damper tube (5). |

stall the small spring (6) and damper tube. Inst
the large spring (3) O-ring (2) and fork tube cap (1).

1. Inst

2. Install the fork tube (7) and dust boot (8} to the fork
slider (13). Fasten them together using the washer
(17) and screw (16).

3. Install the drain screw (14) and fill the fork side

with fork oil as specified in CHANGING THE FORK
o
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4. Repeat Steps 1-3 for the other fork side.

Installation (Figure 2-77)

1. Insert both fork assemblies up through the fork
stem bracket (16) and upper bracket (3). The top of
the fork tube plug should be flush with the top of
upper bracket. Also, fender mounting hales should
face to the inside.

Make sure one flat on each fork tube cap (1, Figure
2486) faces toward the inside of the fork.

~

Install the oil seal (5), washer (4) and fork tube cap
(3). Tighten securely.

©

Tighten the fork stem bracket pinch bolts (1) to
30-35 ft-1bs torque.

Disassembly 1984 FXWG And FXST
(Figure 2-78)
1. Remove the fork tube plug (1) and O-ing (2).

FRemove the drain screw (18) and drain the fork. Pull
spring (3) out of fork tube (7).

[

Remove dust seal (10). Then compress internal cir-
cle clip (11) and remave the clip from the internal
groove at the top of siider (15)

w

Using an allen wrench, remove socket bolt (16)
along with washer (17) from the bottom and of fork
slider (15). This will free shack absorber tube (5]
and fork tube (7) sa that they can be remaved from
slider (15).
IOTE

Since there is littie resistance o rotation when remov-
ing socket bolt (16), the jab is best done with an air im-
pact wrench

4. The upper bushing (14) Is a slight interference fit in
slider (15). The upper bushing (15) together with
spacer seal (13) and oil seal (12) are removed by
lightly hitting the upper bushing with the lower
bushing as the fork tube is pulled free of the slider
(15) in a quick continuous stroke. Continue this
slide hammer type action until the componer
treed.

o

Remove shock absorber tube (5) by pushing the
tube and spring assembly free of fork tube (7) by in-
serting a small diameter rod through the opening
in the bottom of tuba (7).

L

Remave slaeve (9) from the lower end of shock ab-
sorber tube (5) and slide off rebound spring (6).

Piston rings (4) can now be removed from the
grooves al the top end of shock absorber tube (5).
Lower bushing (8) should not be removed unless It

i 1o be replaced. When raplacing lower bushing
(8), expand the new split bushing diameter only
enough to fit over tube (7) and slide bushing into
the bushing groove.

Inspection 1984 FXWG and FXST
(Figure 2-78)

Thoroughly clean and inspect each part. If inspection
shows that any parts are bent, broken or damaged,
those parts should either be repaired or replaced.

Inspect seal (12) for wear. If seal was removed, a new
one must be Installed. Inspect both piston rings (4) on
shock absorber tube (5) and replace If worn excessively
or damaged.

Check dust seal (10) whare it rubs on fork tube (7). The
tube should show a bright, shining surface, free of scor-
ing or abrasions, and the dust seal should present a
good continuous seal and not show excessive wear.

Replace either of the springs (3) or (6) if broken.

Inspect small hole in lower end of fork tube (7) and see
that it Is not obstructed.

Make sure O-ring (2) is in good condition, without imegu-
ies, and that it provides proper sealing when in
ace.

Check both washers (17) and (19} to see that they pro-
vide a good seal when used with their respective screws
(16) and (18) to prevent oll leakage.

Replace bent of damaged fork tube (7).

Reassembly 1984 FXWG and FXST
(Figure 2-78)

Reassembly is similar 1o the reverse order of dis-
assembly however, some important factors which effect
proper assembly must be pointed out. Tha general reas-
sembly procedure is as follows:

Place rebound spring (8) on shock absorber tube
(5). Insert shock absorber tube (5) into fork tube (7).

~

Insart spring (3) into fork tube (7) taper side toward
piston, and push the shock absarber tube through
the opening at the bottom end of the fork tube.

@

Position fork tube (1) and damper tube (5) into
slider (15). Hold the assembly in place by axerting
pressure on the spring and install socket bolt (16)
with washer (17).

*

Place upper bushing (14), seal spacer (13) and seal
(12) (in that order) over fork tube (15). Be sura that
the flanged surface of the seal space s up and let-




1. Fork tube plug
2.0

3. Large spring
4. Wear ring (2)
Damper tube
Small spring
Fork tube
Bushing

. Slaeve

10. Dust seal
11. Retaining ring
12. Oil seal

13. Seal spacer
14. Bushing

15. Fork slider
16. Screw

17. Washer

18. Screw

19. Washer

=Noe

L

Figure 2:78. Front Fork — 1884 FXWG and FXST

tered side of the seal is facing upward. Installation
1ol HD-34634 is then placed Gver fork tube (15).
Bushing {14), spacer (13) and seal (12) are then
seated into the slider bore by lightly tapping the
companents into place with the installation tool.

Fill fork sides with exactly 5.4 02. wet of 6.4 0zs.
dry of Harley Davidson, type E, fork oil.

Installation 1984 FXWG and FXST)
(Figure 2-77)

Insert both fork assemblies up through the fork
stem bracke! (16) and upper bracket (3). The top of
fork tube plug should be flush with top of upper
bracket. Also, fender mounting holes should face
to the inside.

Make sure one flat on each fork tube cap (1, Figure
2.76) faces toward the inside of the fork.

L]

@

Install the oil seal (5), washer (4) and fork tube cap
(3). Tighten securely.

Tighten the fork stem bracket pinch boits (1) to
30-35 ft-lbs torque.

FORK STEM AND BRACKET
ASSEMBLY — FXWG/FXST
(Figure 2-77)

Disassembly

L

@

Remove the forks as described previously

Remove the headlight and headlight bracke!. See
the ELECTRICAL section.

Remove the brake hose bracket from the bottom of
the fork stem bracket (16).
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4. Femove the fork stem nut cap (B). Bend the
lockwasher tab (8) away from the nut (7) and
remave them along with the handlebar and upper
bracket (9).

L

Remove the bearing seat (10) and pull the fork stem
bracket (16) out of the steering head. Remove the
dust shields (11, 15) and bearings (12).

Cleaning, Inspection And Repair

Check bearings (12) and races (13) for pitting or
wear. Check for roughness by rolling the bearings.
on the races. Replace them in sets If worn.

o

To replace a bearing race, knock the head cup (14)
from the steering head using a suitable drift,
Discard the old cup. Press a new baaring race Into
& new steering head cup. Press the cup into
trame steering head.

w

If the fork stem or brackets are bent or twisted,
replace them.

268

Assembly

L]

n o

L]

B

Coat the bearings with bearing grease and instal
the lower dust shield (15) and a bearing (12) onto
the fork stem (16).

Insart the fork stem up through the frame steering
head and install the other bearing and upper dust
shield (11) and secure with the bearing seat (10
Tighten the bearing seat until the bearings have no
noticeable shake. Also, fork stem must turn fresly
from side to side.

Install the upper bracket (3), lockwasher (8) and nut
(7). Make sure pin on lockwasher registers in upper
hole. Tighten the nut securely and bend
the lockwasher tab against the nut flal.

Install the cap (6).

Fasten the brake hose bracket to bottom bracket
using original hardware. Tighten bolt to 1
torque.

Install the headlight assembly. See the ELEGC-
TRICAL section,

Install the front forks as described previously.



FRAME AND REAR SWING ARM

REAR SWING ARM — FX/FL
(EXCEPT FSXT)

Disassembly

1. Remove the rear wheel as described in the
WHEELS sections.

2. Remove the rear brake caliper and mounting
bracket as described in the BRAKE section.

3. Remove the shock absorbers. See the REAR
SHOCK ABSORBER section.

»~

Turn back the locking ear on the lockwasher (2)
and remave the pivot bolt (1). Remove the fork from
the frama.

Cleaning, Inspection And Repair
1. If the oil seals leak, remove the spacers (4) and oil

seals (5) using a suitable drift pin. Replace the
seals.

2. Roll the bearings (6) inside the fork. If they appear
rough, replace them. Pack new bearings with bear-
ing grease.

1. Pivat bolt 4. Pivot bearing spacer (2)

2. Pivol bolt lock 5. Bearing seal (2)
washer @

3. Rear fork Hing

Figure 279, Rear Swing Arm

3. Rough check the swing arm for correct alignment.
A bant swing arm must be replaced.

Assembly

1. Place the swing arm in the frame. Install the pivot
Bolt (1) and lockwasher (2) from the right side. At-
tach a spring scale to the end of the swing arm and
tighten the pivot bolt to pre-load bearings to 12
Ibs. Bend the lockwasher tab against the bolt head
fiat.

NOTE

After the pivot shaft is assembled, apply a quantity of
grease fo the fitting (7) with a hand grease gun o fill the
area between bearings. Grease the swing arm al 2,500
mile intervals.

2. Install the shock absorbers, rear brake caliper and
rear wheel as described in each respective section

REAR SWING ARM — FXST
(Figure 2-80)

Disassembly

1. Remove the rear wheel as described under
WHEELS earlier in this Section.

2. Remove the rear brake caliper and mounting
tracket as described under BRAKES earlier in this
Section.

3. Remove the shock absorbers. See the instructions
under REAR SHOCK ABSORBERS later In this Sec-
tion.

=

Remove the bolls (7) thal are threaded into each
&nd of the swing axis tube (15). Removing the bolts
will free lockwasher (8), spacer (5) and swing axis
tube (15). The swing arm (2) can now be pulled frea
of frame (1).

Cleaning, Inspection and Repair

The spherical bearings (9) are lifatime lubricated and
will require na further attention other than cleaning. The
siseve type spherical bearings if not damaged will last
the life of the vehicle. Clean the bearing bore with a
clean rag, removing any dirt o grit adhering to the bear-
ing surtace.

Rough check tha swing arm for correct alignment. A
bent swing arm must be raplaced.



1. Frame 7. Pivot bolt 13. Snap ring
2. Swing arm 8. Lockwasher 14. Banjo bolt
3. Shock reservoir 8. Spherical bearing 15. Swing axis tube

4. Reservoir clamp

10. Shock absorber (L.H.)

16. Lockwasher

5. Spacer 11. Screw 17. Shock absorber (R.H.)
6. Screw 12. Washer
Figure 2-80. Rear Swing Arm And Shock Absorber Assembly
Assembly swing arm bores. Place lockwashers () onto bolts

1

”

270

Place swing arm (2) in the frame 50 that the bores
in the frame align with the bares in the swing arm
and spacers (5) are positioned between the swing
arm and the frame.

Hold swing axis tube (15) in position between the

(7). Insert bolts (7) through the frame bore, through
spacer (5), through spherical bearings (8) and
thread into each tapped end of swing axis tube
(15). Hold the swing axis tube with a wrench at the
2 flats provided and tighten bolts (7) evenly to
120-150 ft-Ibs torque.

3. Check for freedom of rotation of the swing arm



around the bearings and that the swing arm and
frame side members have not been distorted when
the pivot bolts were tightened.

WARNING

Proper tightening of the pivol bolts is important to main-
taining swing arm alignment.
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REAR SHOCK ABSORBER

Adjustment (Figure 2.81)

The rear shock absorber can be adjusted to three posi-
tions for various loads, The springs should be com-
pressed for heavy loads and extended for lighter loads.
Use the following procedure 1o adjust the shocks:

Remove the saddlebags on FL models.

P

Turn the shock absarber cam to the described
position using SPANNER WRENCH, Part No. HD-
894700528,

NOTE

Always back off on the cam when refeasing the spring
tension for lighter adjustments.

Figure 2.81. Adjusting Rear Shock Absorber

FXST SWING ARM
SHOCK DAMPENING

The rear shock absorber reservoirs, on the FSXT
models, supply make-up fluid and store excess fluid as
the shock absorber piston rod extends and retracts. In
order to insure a positive head of fluid and avoid cavita:
tion due fo the horizontal position of these shock ab-
sorbers, approximately 15 psi of nitrogen is sealed into
the reservoirs.

CAUTION

No provision is made to check or vary the reservoir
pressure nor are reservoirs intended 1o vary shock ab-
sorber preload for various um:\- loading conditions.
Instead, the: equipped with
variable rate springs that lulomlinlly compensate for
varying load conditions without any external adjust
ment.

Removal - FLIFX (Except FXST)

When remaoving shocks for repair or replacement,
remove and install one shock first, then the other. This

will eliminate the need for raising the rear end of the
motorcycle. If it is necessary to remove both shocks at
once, place the motorcycle on a center stand with the
rear wheel raised off the ground.

1. Remove the saddlebags on FL models.

2. Remove the upper mounting nut, washer and
cover.

w

Remove the bottom mounting bolt and washer.
Remave the shock absorber

Disassembly - FLIFX (Except FXST)

1. See Figure 2-82. Place the shock, cam side down,
in SHOCK COMPRESSOR, Part No. HD-97010-52A.
Place an extra pressing block in the compressor to
help compress the shack.

Figure 2-82. Disassembling Shock Absorber

2. Compress the shock and remove the spring re-
tainers (1, Figure 2.83).
3. See Figure 283. Remove the shack from the com-

pressor and disassembie the upper washer (2), spr-
ing (3) and lower washer (4).

NOTE
On FL madels, remove the seal (5) and washer (6).

4. Remove the sleeve (7), cam (B) and cam support (8).
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Cleaning, Inspection and Repair

1. Examine the shock (10) for leaks. The unit should
not leak and should compress slightly easiar than
it extends. Compare the action of the shock with a
new one to see if it is worn. The shock is a non-
repairable item and must be replaced if worn.

~

Clean and examine all other parts and replace any
that appear worn or damaged.
Assembly - FL/IFX (Except FXST)
1. See Figure 2-83. Install the cam support (9), cam (8)
and sleeve (7). Coat these parts with an all-purpose
grease before assembly.

NOTE

On FL models install the washer (6) and seal (5).

~

Install the lower washer (4), spring (3) and upper
washer (2)

3. See Figure 2-83. Place the shock, cam side down,
in the SHOCK COMPRESSOR. Comprass the
shack and install the spring retainers (1)

@mw
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L"‘
\
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10

=
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E—s

6
1. Spring retainer (2) 7. Sleeve
2. Washer 8. Cam
3. Spring 9. Cam support
4. Washer 10. Shock absorber
5. Seal (FL only)

6. Washer (FL only)

Figure 2-83. Rear Shock Absorber

Installation - FL/IFX (Except FXST)

Install the shock and cover on the top mounting
bolt and secure with the original lockwasher and

nut.

2. Secure the shock to the bottom mounting hole
using the original lockwasher and bolt.

3. On FL models, install the saddlebag.

Removal - FXST (Figure 2-80)

The system of shock absorption at the rear wheel on
FXT vehicles is not repairable. If the system, shock ab-
sorber or reservoir becomes faully, the two parts must
be raplaced assembied as a unt. To remove ihe rght or

absorber system for the

larlam ng:

1. Remave the two screws (B) al the swing axis tube.
Do not disconnect the hose fittings at either the
shock absorber of reservoir. Sea the following Cau-
tion,

CAUTION

The contents of the shock absorber and the reservoir
are under pressure. Do not loosen o disconnect hose
fittings.

2. Separate the two halves of the connector brackat
and remove the two cannisters without detaching
hose.

3. Remave screws (11), with washers (12), from each
end of shock absarber (10). The shock absorber,
reservoir and Interconnecting hose are now free to
be removed as assambly. Remove the second
shock absorber assembly in the same manner if
necessary.

Disassembly
CAUTION

The shock absorber and reservolr are not repairable on
FXST vehicles. Do not attempt to disassemble the

shock absorber from the reservoir as the contents are
under low pressure and replenishment of fluid or

pressure can anly be accomplished at the factory.

1. Place the reservair (3) in clamp (4). Position clamp
(4) with reservoirs (3) against the swing axis tube
with the holes aligned. Be sure the clamp half with
the threaded holes Is positioned at the outboard
side from the swing axis tube (15). Route the hoses
as shown in Figure 2.84.
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Insert bolts (8) through swing axis tube (15) and
thread into the tapped holes in the outer bracket.
Tighten bolts (8) thoroughly.

ad end in
nter of the

Place shock absorber (10) with the
alignment with the bracket at the
frame.

Coat the thread surface of screw (11) with Loctite
LOCK 'N SEAL Adhesive. Place washer (12) on
screw (11). Insert screw (1) through the shack ab-
sorber dead end and thread into the bracket.
Tighten screw (11) 1o 115130 ft-Ibs torque.

Pivot the swing arm In position so that the rod end
of shock absorber (10) is in alignment with the
threaded bar at the lower front end of the swing
arm.

Coat the thread surface of screw (11) with Loctite
LOCK ‘N SEAL Adhesive. Place washer (12) on
screw (11). Insert screw (11) through the shock ab-
sorber rod end and thread into the tapped end of
the threaded bar. Tighten screw {11} 10 115-130 ft-
Ibs torque.

Right hand
shock

Totop
reservoir

Figure 2-84. Hose Routing Shock Absorber & Resarvoir
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HANDLEBAR CONTROLS
AND INSTRUMENTS

THROTTLE CONTROL
(19782 - 1980) (Figure 2-85)

General

The throttle control must operate freely without binding.
With the friction adjusting screw (10) backed off, the
carburetor throttle must return to the closed (idie) posi-
tion

Disassembly

Remove the two screws (1) and separate the uppar
clamp (2) from the lower clamp (3).

~

Unhook the ferrule (4) and cable (5) from the throt-
tle grip (6) and clamp (3). Disconnect the other end
of the cable from the carburetor.

@

Remove the friction spring (7), set scraw (8), spring
(8) and adjusting screw (10} from the lower clamp
@.

Cleaning, Inspection And Repair

Glean all parts in a non-flammable cleaning sol-
vent and blow dry with compressed air.

®

Replace the cable assembly (5) If it is frayed,
kinked or bent

Assembly

Apply & light coating of graphite 1o the handiebar
and inside surface of the clamps (2 and 3).

©

Attach the cabla assembly (5) to the lower clamp
(3). Install the set screw (8) ting screw (10),
spring (9) and friction spring in the lower clamp. Be
sure the hole in the spring (7) engages the set
screw.

@

Position the throttle (8) on the handlebar. Place the
lower clamp (3) on the throttle. Position the ferrule
(4) over the cable ball and seat them in the throttle
notch.

-

Fasten the upper clamp (2) to the lower clamp (3)
using the screws (1). Tighten the screws to 12-16
t-Ibs torque.

o

FL Modals — The throttla cable should be routed
under the gas tank next to the frame right side and
should hang free from the throttle control.

FX Models — The throttle cable should be routed

re

e

1. Screw (2) 7. Friction spring
2. Upper throttle clamp 8. Set screw
3. Lower throttle clamp 9. Spring

4. Ferrule 10. Adjusting screw
5. Control cable assembly 11. Handlebar
8. Throttle grip 12. Grip plug

13. Adjusting nut

Figure 2-85. Handlebar Throttle Control
1978% - 1880

between the brake hose and handlabar upper
clamp, then under the gas tank nex! to the frame
right side.

6. Fasten the cable to the carburetor.

Adjustment

1. When turned by hand and then released, the throt-
tle lever must return throttle grip (6) to the closed
or idle position. If throttle grip (6) doss not return to
idle position freely, back off of adjusting screw (10}
until this is accomplished. if the throttle grip turns
stiffly, it should be disassembied, cleaned and in-
spectad thoroughly.

WARNING
Do not overtighten the friction screw. Operation with the
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hazard the
engine will not return ta idle position automatically in
an emergency.

™

Adjust throttle cable free play by turning adjusting
nut (13) to desired position. The cable should not
put pressure on the carburetor lever when
handlebars are turned to left and right stops.

@

With handlebars in straight ahead position, adjust
grip travel limit. To adjust for grip travel limit, turn
throttle to open position and adjust
with a 2mm (Allen) wrench. The throttle grip should
be In fully open position as the carburetor lever
reaches fully open position.

CAUTION
This adjustment Is necessary to prevent axcess stress
and potential failure of Ihl!h'vm! ble.

THROTTLE CONTROL

(1981 - 1984) (Figure 2-86)

General

The thrattle control must operate freely without bindi

With the friction adjusting screw (3) backed off, the car-
buretor throttie must return to the closed (idle) position.

NOTE

On 1982 and later models the throttle ciamp com-
ponents (2 and 3) are integrated Into the push button
switch assembly. All adjustment procedures remain un-
changed.

Disassembly

1. Ramove the twa screws (1) and separate the upper
clamp (2) from the lower clamp (3).

L

Unhook the ferrules (4) and cables (5) from the
throttle grip (6) and clamp (3). Disconnect the other
end of the cablas from the carburetor.

@

Remove the friction spring (7), spring (B) and ad-
justing screw (9) from the lower clamp (3).

Cleaning, Inspection And Repair

1. Clean all parts in a non-flammable cleaning sol-
vent and blow dry with compressed air.

2. Replace the cables () If frayed, kinked or bent.

Assembly

1. Apply a light coating of graphite to the handlebar
and inside surface of the clamps (2 and 3).

2. Attach the cable assemblies (5} to the lower clamp
(3). The throttle cable has a 5/16™-18 thraaded ad-
Juster and should be assembled to the right side of
the throttie grip. The idle cable has a 1/4"-20
threaded adjuster and should be assembled to the
Ieft side of the throttle grip. Install adjusting screw
(®), spring (B) and friction spring (7) in the lower
clamp.

@

Pasition the throttie (§) an the handlebar. Place the
lower clamp (3) on the throttle. Position the fer-
Tules (4) over the cable balls and seat them in the
throttle notches.

»

Fasten the upper clamp (2) to the lower clamp (3)
using the serews (1). Tighten the screws 1o 12-16 ft-
Ibs torque.

5. See Figure 2.87. (1981 Models).

FL Models — Route the throttie cables through
the clip fastened to the handisbar clamp cover,
then under the gas tank next to the frame right
side.

FXB Model — Route the throttle cables under the
gas tank next to the frame right side.

FXE Model — Route the throttle cables between
and the frame steering

1. Serew (2) 7. Friction spring
2, Upper throttle clamp 8. Spring

3. Lower throttle clamp 9. Adjusting screw
4. Ferrule (2) 10. Handlsbar

5. Control cable assembly @ 11. Grip plug (2}

6. Throttle grip 12. Adjusting nut (2)

Figure 2-86. Handlebar Throttle Control
1881 and Later



1. Throttle cables
2. Clip

3. Upper fork clamp
4. Speedometer cable

Figure 2.87. Throttle Cable Routing — 1981



—.*\7— Throttle cables
a0

Figure 2.88. Throttle Cable Routing — 1962

head, then underneath the gas tank next to the
frame right side.

FXSIFXEF Models — Route the throttle cables
below the upper fork clamp, between the brake
hose and frame steering head, then under the gas
tank next 1o the frame right side.

FXWG Model — Route the throllle cables above

@

upper fork bracket, between the brake hose and
frame steering head, then under the gas tank naxt
1o the frame right side.

See Figure 2-88. (1962 Models).

FL Models — Secure the clip preassembled 1o the
throttie cables to the right hand handlebar clamp
cover mounting screw. Route cables under the gas
tank next 10 the frame right side



FXSB Model

FXWG Model

Figure 2-89. Throttle Cable Routing — 1983

FXEIFXS Models — Route cables behind
handlebars and under right side of tank

FXWG Model — Route cables between brake line
and right fork leg, above the upper fork bracket.

FXB Model — Route cables between brake line
and right fork leg, and under the right side of the
gas tank.

1.

See Figure 2-89. 1983 Models

FL Models — Throttle cables must be routed
through the cable clamp fastened to the handlebar
clamp cover, under the fuel tank next lo the frame
right side.

FXE Models — Throttle cables must be routed
behind the handlebars, and down under right side
of fuel tank.
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FXSB Models — Throttle cables must be routed
between the brake line and right fork leg.

FXWG Model — Throttle cables must be routed
between the brake line and steering head below
the brake line clamp on the upper fork bracket.

®

See Figure 2-90. (1984 Models).

FL Models — Throttle cables must be routed
through the cable clamp fastened to the handlebar
clamp cover, under the fuel tank next to the frame
right side.

FXE Models — Throttle cables must be routed
between the brake line and steering head just
below brake line clamp. Direct the cable under the
light side of fuel tank to the carburetor.

FXSB Models — Throttie cables must be routed
between the brake line and steering head, then bet-
ween the gas tank and frame to the carburetor,

FXWG/FXST Models — Throttle cables are routed
between brake line and steering head, then bet.
ween the gas tank and frame to the carburetor.

Sae Figure 2-91. Install the idle cable (1) and spring
into the longer of the two support sleeves on the
carburetor. The idle cable has s 1/4"-20 threaded
adjuster at the throttie end.

Install the throttie cable (2) into the other support
sleeva on the carburetor. The throttie cable has a
61618 threaded adjuster at the throttle end.

FLH Model

i

Thraottle

FXWGIFXST Model

Figure 2.90. Throttle Cable Rouling — 1984



Adjustment (Figure 2-92) NOTE

The throttie cable has & 5/16™18 threaded adjuster and
CAUTION is assembled to the right hand anchor slot at the top of

the throtile grip. The idle cable has a 1/4"-20 threaded
adjuster and is assembled lo the left hand anchor siat
at the top of the throttle grip

This adjustment is necessary lo prevent excess stress
and potential failure to the throttle cables.

Turn the cable adjusters and locknuts clockwise
as far as they will go. Both cables should have zero
adjustment to start this procedure.

P

Point the front wheel straight ahead. Tum the
throttle grip so the throttle is wide open (fully
counterclockwise) and hold it there. Now turn the
throttie cable adjuster (1) counterclockwise until
the throttle cam stop (3) just touches the stop boss.
on the carburetor. Tighten the locknut (2) against
the throttle cable adjuster and release the throttle.

w

Turn the front wheel full right. Turn the idle cable
adjuster (4) counterclockwise until the cable hous-
ing () just touches the spring (7) in the cable sup-
port sleeve. Work the throttle grip to make sure
throttle cable returns 1o idle position when re-
leased. If the cable does not return to idle, turn ad-
Juster (4) clockwise to achieve the correct adjust-
ment. Tighten the locknut (5) against the idle cable
adjuster.

Throttle cable adjuste

Cam stop
Idle cable adjuster
Lockn

Cable housing
Spring

Figure 2:92. Throttle Cable Adjustment




CLUTCH HAND CONTROL

Removal
1. Remove the battery and battery carrier.

2. See Figure 293. Remove the clutch cover and
loosen the locknut (1). Turn the adjusting screw (2)
outward until the clutoh cable is slack.

3. Loosen the locknut (3) and turn the cable housing
adjuster (4) out of the bracket (5). Remove the cable
from the clulch relaase lever.

4. See Figure 2:94. Remove the clutch cable and an-
chor pin from the hand lever.
Installation
1. See Figure 294, Install the clutch cable and an
chof pin 10 the clutch hard lever. The siot in the pin

must face in towards the hand lever.

2. See Figure 2.95. Route the cable along the left side
gown tube and through the clip as shown. On FL

1. Locknut 4. Cable housing
2. Adjusting screw adjuster
3. Lockaut 5. Bracket

Figure 293. Clutch Cable Replacement

Pivot bolt

Anchor pin

Figure 2.94. Cluteh Cable Installation

madels, cable is also routed through clip on
handiebar clamp cover.

See Figure 2-93. Turn the cable housing adjuster (4)
into the bracket and fasten the cable ferrule into
the clutch release lever.



1. O« Crow 3. Nut
2. Choke knob and locknut

Figure 2-96. Speedometer — FLIFXWG/FXDG/FXST

4. Adjust the clulch and cable as described in Sec-
tion & under GLUTCH,

5. Install the battery carrier and batlery.

6. Turn the handlebars full left and right to make sure

the clutch cable does not bind or cause steering in-

1. Mounting screws

Figure 2-97. Instrument Mounting — FXB/FXSB/FXSIFXEF

SPEEDOMETER/TACHOMETER

General

The instruments are non-repairable and must be replac-
ed if they are not working properly. Before replacing an
instrument, check to see if the problem is caused by

{priangnca. faulty connection.
1. Serew 7. Retainer

2. Switch housing cover 8. Pushbutton switch

3. Serew 9. Rubber cap

4. Rocker switch (Hi-Lo) 10. Stop light switch

5. Rocker switeh (Run-Off) 11. Washer
12. Button cap

6. Screw

2

\\‘ﬂ(‘

Figure 2-98. Handlebar Switch Assemblies — 1981 and Earlier



Lubricate the cables with graphite grease every 1,000
miles.

Replacement

Use the following procedures to raplace an instrument
or instrument bulb

FLIFXWG/FLHS/FXDG

1. See Figure 296. Remove the odometer knob and
screw (1).

2. Unscrew the choke knob and locknut (2). Remove
the housing nut (3) and pull the housing straight up
to remove.

3. Replace any burnt out bulb by pulling the bulb
housing from the instrumant.

4. Replace the instrumant by disconnecting the cable
and mounting hardware.

FXBIFXSBIFXEF/FXS

1. See Figure 297. Remove the three mounti
screws (1) and lift the instrumen
up.

9
housing straight

2. Replace any burnt out bulb by pulling the bulb
housing from the instrument.

3. Replace the instrument by disconnecting the cable
and mounting hardware.

FXE

The instrument (s) are mounted on the handlebars.
Replacing bulbs or instruments is the same as Steps 2.3
under FXBIFXSBIFXEF/FXS.

HANDLEBAR SWITCHES

General

The left handlebar switch assembly contains the
headlamp HI-LO beam switch, the horn and the left turn
signal switch. The right handlebar switch assembly con-
tains the RUN-OFF switch, the engine start switch and
the right turn signal switch. The individual switches are
non-repairable and must be replaced if they malfunc-
tion,

Replacing Switches (1981 and Earlier)
(Figure 2-98)

1. Remove the four screws (1) from the switch
assembly and remove the cover (2).

To replace the rocker switches (4 and 5), ramove
the screws (3).

»

To replace the pushbutton switches (8) ramove the
screws (6) and retainer (7).

Replace the switches and install the screws (6), re-
tainer (7), screws (3), cover (2) and screws (1).

Replacing Switches - 1982 and later
(Figure 2-99)

1. Remove screw (1) from switch housing (2).

2. To replace swilch (3) remove screw (4
3. Replace switch (3), screw (4) and screws (1),
4. Tighten screws (1) 1o 18-24 in-lbs torque.

1. Screw
2. Switch housing

3. Switch
Screw

Figure 2-99. Handlebar Switch Assembly — 1982 and Later




SEATS

SOLO SADDLE (Figure 2-100)

General

Two seat post spring arrangements are available. The
standard spring set is suitable for a rider weight up to
220 Ibs. A heavy spring set for waights above 220 Ibs. In-
cludes heavier springs and guide collars. The heavy set
is identified by a D stamped on the upper end of the seat
post plunger.

Disassembly

1. Remove the locknut (1) and washer (2) from the
frame seat tube bottom.

"~

Pull up sharply on the rear of the seat to break the
rod nut (5) loose.

@

Unsnap the clevis pin spring (3) and remove the
clevis pin (4).

»

Tip tne seax forward and lift out the seat post
assen|

Cleaning, Inspection And Repair

1. Replace any broken parts.

2.

@

Check the spring lengths against the measure-
ments given in Figure 2-100. Replace any springs
that are worn or stretched.

Replace the seat bushings (18) if worn

Assembly

»

®

»

Coal all the parts with a multi-purpose grease.

If the seat post was dissassembled, insert the two
springs (16, 16) and rod (14) into the seat post (17).

Install the springs (13), plunger (12), springs (11, 10,
8) and guides (8).

Install the adjusting nut (7). Tighten the nut so t
visible spring length equals 11 in. for standard
springs or 10-172 in. for D heavy springs. Turn one
locknut (6) against the adjusting nut and tights
saecurely. Now install the second locknut, but do
not tighten il

Position the rod nut (§) 5o bottom end of rod ex-
tends through the nut exactly 3/4 in. Tighten the se-
cond locknut against the rod nut

Place the assembly into the frame seat post.
Secure it at the boltom with the washer (2) and
locknut (1),

1. Rod locknut
2. Rod locknut washer

5. Seat post rod nut
6. Locknut (2)
7. Spring adjusting nut
&. Cushion spring (5-1/8 in)
9. Guide collar (2)
10. Cushion spring (2-13/16 in)
11. Cushion spring (5-1/8 in)
12. Plunger locknut
13. Auxiliary spring (2-3/4 in))
14. Seat post rod
15. Auxiliary spring (2-3/4 in)
16. Auxiliary spring (2-3/4 in.)
17. Seat post plunger
18. Seat bar bushings

Figure 2100. Seat Post
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7. Install the clevis pin (4) and spring clip (3). ness and seat spring damping. In addition, the seat can
be raised for access lo the oil tank and battery located

COMFORT FLEX SEAT under the seat.

Adjustments
General

1. On 1978%-1980 models see Figure 2.101. Remove
Tha Comlort Flex seat is adjustable for seat spring firm- the seat post pin (4). Lift the seat up towards the

CAUTION

Do not leave lower shaft (3) in the rear position shown
when riding of friction damper (8) will contact the sus-
pension structure. Always place shaft (8) in forward
position of slot (10) when lowering seat for riding.

1. Spring adjusting cross rod 6. Locking ring

2. Spring adjusting siots 7. Castellated nut
3. Seat springs 8. Friction damper
4. Seat post pin (1980 and earlier) 9. Cross shaft

5. Friction washer 10. Slot

Figure 2-101. Seat Adjustmen




Release lev 4. Adjusting rod
2 Cross shaft 5. Bracket
3. Slot

Figure 2.102. Raising the Seat —
1881 and Later

rear and place the cross shaft (§) into the rear of
siot (10). The adjusting rod should be in the second
slot as shown.

©On 1881 and later models see Figure 2:102. Pull the
release lever (1) back and lift the seat up and to the
rear. Place the cross shaft (2) into the rear of the
slot (3). The adjusting rod (4) should be in the se-
cond notch as shown.

Figure 2-103. Comfort Flex Seat Mounting —
1878% to 1880

2. All models, see Figure 2-101. The seat may be ad-

the forward adjusting slots for a firmer ride — suit
able for heavier rideripassenger combinations.
Move the adjusting rod (1) rearward for a softer ride
suitable for lighter rideripassenger combinations.
The most rearward siot allows the seat to be used
in the lowest position without any spring action.

w

To adjust the damper, remove the lock ring (6). Tum
the nut (7) clockwise 1o increase the damping ef
fect, counterclockwise to decrease the damping
effect. Replac the lock ring.

NOTE
Nut (7) should be set tinger tight initiaily and tightened
s necessary 1o preven! any abjectionable spring re-
bounding.
4. See Figure 2-101. After the seat is adjusted, place
the cross shaft (9) into the forward position of the
siot (10) and lower the seat

On 1978%-1980 models, insert the pin (4, figure
2-101) into the seat post hale.

See Figure 2-102. On 1981 models, make sure the
release mechanism engages on the bracket (5).

Removal

Raise the seat and remave the four nuts that
secure the seat to the suspension assembly.
Remove the spacer from each seat stud.

[

19781880 models see Figure 2-103. Remave the
two worm clamps that sacure the suspension
assembly 1o the frame cross tube.

justed to five spring position:

s 10
warious rider weight. Move the BUIUSNNQ rod(1)into

Figure 2:104. Comfort Flex Seat Mounting —
1981 and Later
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1981 and later models see Figure 2-104. Remove
the two bolts and mounting clamp that secure the
suspension assembly to the frame cross member.

@

See Figure 2-105. Remove the two sockel head
screws and washers from the suspension and rear
fender. Remove the suspension assembly.

Disassembly — 19782 to 1980

See Figure 2-106. Remove the lock ring (1), nut (2),
washer (3), cup (4), tiber washer (5) and friction disc
).

Pry off the two speed nuts (7), outer damper arm (8)
and large fiber washer (9). Remove the inner
damper arm (10), small spacer (11), large spacer
(12) and washers (13).

@

See Figure 2-107. Remove the bolts (1) and re-
tainers (2) from each spring end.

=

FRemave the cross shatt (4) and adjusting rod (5).

w

See Figure 2-108. Remove the speed nuts (1),
washers (2) and spacer (3) from the cross shaft and

- #
9 8
10
J A alis
1. Lock ring 7. Speed nut
2 Nut 8. Quter damper arm
3. Washer 8. Large fiber washer
4. Cup 0. Inner damper arm
5. Sma'! !iber washer 1. Small spacer
6. Friction disc 12. Large spacer
13. Washer

adjusting rod only if they ged and have to
be replaced. Reassemble as shown

See Figure 2108, The frame should only be
disassembled if it is badly bent or oracked
Remove the speed nuts and pull the shafts from
the frame,

Figure 2:105. Comlort Flex Seat Rear Mounting Screws

Assembly — 1978z to 1980
CAUTION
When reassembling the suspension assembly, use new
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Figure 2-106. Friction Damper — 1878% - 1880

o0

1. Bolt 4. Cross shalt
2. Retainer 5. Adjusting rod
3. Spring

speed nuts. Speed nuls lose some of their
power when removed.

Figure 2-107. Spring Assembly

ention

1. See Figure 2.108. Reassemble the frame members
as shown if disassembled.

2. See Figure 2-110. Insart the adjusting rod thiough
tha right side of the five-iot brackets. Pasition the



rod 5o the step faces towards the front of the
suspension assembly as shown.

Faslen the two springs to the rod using two re-
tainers and bolts. Tighten bolts securely.

3. See Figure 2107, Insert the cross shaft through
the right side of front slots with the step facing
towards the springs. Fasten the shaft to the
springs using the other two retainers and bolts.
Tighten bolts securely.

-

See Figure 2-106, Place a washer (13) on the cross
shaft and on the adjusting rod. Insert the small
spacer (11) on the cross shaft and tha large spacer
(12) on the adjusting rod

Place the inner damper arm (10) on the cross shaft.
Secure it with a new speed nul. Install the large
fiber washer (4) on the inner damper arm (12).

Place the outer damper arm (8) on the adjusting
shaft and secure it with a new speed nut.

3

Install the friction disc (6), small fiber washer (5),
cup (4), washer (3), nut (2) and lock ring (1)

Disassembly — 1981 and Later

1. See Figure 2-111. Remove the lock ring (1), nut (2),
washer (3), cup (4), small fiber washer {5) and fri
tion disc.

2. Pry oft the speed nut (7), outer damper arm (8) and
large fiber washer (9). Remove the spacer (10) and

2
3
2
1

1.Speed nut 2 Washer 3. Spacer

Figure 2-108. Cross Shaft and Adjusting Rod

Figure 2-109. Suspension Frame — 1878% 1o 1380.

washer (11} from the adjusting rod. Remove the In-
ner damper arm (12) and two washers (11) from the
crass shatt.

3. See Figure 2-112. Remove the speed nuts (1) from
the adjusting rod and cross shaft. Remove the
sliding brace (2), long spacer (3), short spacer (4)
and washer (5).

-

Move the adjusting rod and cross shaft away from
each other and remove the springs.

5. See Figure 2112. The frame should only be
disassembled if it is badly bent or cracked
Remove the speed nuts and pull the shafts from
the frame.

Figure 2-110. Installing Adjusting Red and Springs
1878% to 1960
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Assembly — 1981 and Later
CAUTION
When reassembling the suspension assembly, usa new

speed nuts. Speed nuts lose some of their retention
power when removed.

See Figure 2-113. Reassemble the frame members
as shown if disassembled

2. See Figure 2-112. Place the springs into the re-
tainers, Place the washer (5) and short spacer (4)
on the adjusting rod. Place the long spacer (3) on
the cross shatt. Install the sliding brace (2) tight
against the end of flat on cross shaft and secure It
with two speed nuts at each end.

Sea Figure 2-111. Install two of the large washers
(11) and inner damper arm (12) on the cross shaft
and secure them with a speed nut. Tighten speed
nut until there is .020-.050 in. between speed nut
and inner damper (12).

=

Install the large fiber washer (9) onto the inner
damper arm. Install the other large washer (11),
spacer (10) and outer damper arm (9) on the ad-
justing rod and secure them with a speed nut.
Tighten speed nut until there is 050-.070 In. be-
tween speed nut and outer damper arm,

NOTE

Speed nuts on adjusting rod and cross shaft must be
butted against a secure surface fo keep them position-
ed properly while instaliing speed nuts onto the op-
posite end.

5. Install the friction disc (8), small fiber washer (),
cup (4), washer (3), nut (2) and lock ring (1).

Installation

1978%-1980

Before installing the seat and suspension, check and

adjust the seat post. Seat post height must be 3 = 1/16

in. from seat past frame to centerline of post pin hole.
See Figure 2-114. Adjust as follows,

Remave the nut and washer (1) from the seat post
bottom. Remove the seat post from the frame.

Adjust the rod nul (2) to obtain the 172 in. dimen-
sion shown and tighten the locknut (3) against the
rod nut. With the rod nut 12 in. from seat post end,
the seat post height described above should be ob-
tained.

Loosen the locknut {4) and adjusting nut (5) until
they bottom on the locknut (3) or until the 1-5/16 in.
dimension shown is obtained. This is the correct
adjustment for average weight rider

: & /5 4 3 2 1
7. Speed nut

8 Quter damper arm
9. Large fiber washer
10. Spacer

1. Washer
12. Inner damper arm

1. Locking ring
. Nut

6. Friction discs

Figure 2111. Friction Damper — 1981 and Later

1. Speed nut
2. Sliding brace
3. Long spacer

4. Short spacer
5. Washer

Figure 2-112. Suspension Assembly



Figure 2.113. Suspension Frame

For heavier rider combinations, adjust the ad-
justing nut (5) to achieve the 2-1116 in. dimension
shown,

4. Coat the seat post with a multi-purpose grease. In-
stall the seat post, washer and clamp nut (1).

ALL MODELS
1. See Figure 2-105. Place the suspension assembly
on the motorcycle. Fasten it to the rear fender us-
ing the original socket head screws.

2. 19781-1980 models see Figure 2-103. Fasten the

assembly to the frame cross tube us-
ing two worm clamps.

WARNING

Position the clamps so screws face to the front and up-
wards as shown in Figure 2-90. Improper positioning
could cause the clamps to contact the support brackets
and break.

1981 and later models see Figure 2104, Fasten the
suspension assembly to the frame cross tube using the
original mounting bracket and bolts.

3. See Figure 2-115. Install the seat on the suspen-
sion assembly with the studs positioned in the rear
set of mounting holes. Install the spacers batween
the seat and suspension assembly. Install the
short spacers at the rear of the seat and the long
spacers at the front.

&

Adjust the seat springs and damper as described
under ADJUSTMENTS.

NOTE

Seal should have adequate cilearance with gas tank
(5/16 in. min), fender, saddlebags and Tour Pak. Addi-
tional clearance can be oblained by adding washers
betwsen the seat and suspension assembly or at the
fender/suspension mounting localion. A heavy duty spr-
ing kit is available — Part No. 51771-29.

Seat post
pin hole

3z N6in.

seatpost—_ |

‘Seat post
frame

1. Post clamp nut and lockwasher
2. Rod nut

3. Rod nut lacknut

4. Adjusting nut locknut

5. Spring tension adjusting nut

Seat post spring

2118 in. 1518 in.
max. min. §

|

Figure 2-114. Seat Post Adjustment — 1980 and Earlier and 1981 FLH Heritage Edition
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Figure 2:115. Seat Mounting Holes

FRAME MOUNTED SEAT

Removal And Installation

~

On FL models, the frame mounted seat is held in
place by two bolts and lockwashers located
underneath the rear of the seat. On FX models, the
seat is held in place by a screw and lockwasher
located at the rear of the seat.

To remove the seat, remove the mounting hard-
ware. Pull back and up to disengage the two clips
al the front of the seat.

When reinstalling the seat, make sure ihe fwo
front clips engage undemeath the frame cross bar
bafore installing the rear mounting hardware.




FIBERGLASS AND FENDERS

FAIRING AND WINDSHIELD —
FL MODELS

Disassembly

1. See Figure 2-116. Remove the two bolts (1) and
spacer (2) from each fork side. Remove the fairing
and windshield assembly. Let the spotiamps hang
loose.

1.Bolt 2. Spacer

Figure 2:116. Fairing Bracket

2. See Figure 2-117. Remave the four locknuts (1) and
washers (2). Remova the fairing from the brackets.

igure 2-117. Remove th
hardware (3) and windshield,

Assembly

Before instaliing a new windshield, place one
piece of foam tape (supplied with windshield) on
each side of the windshield bottom edge.

2. See Figure 2117. Install the windshield using the
original mounting hardware.

3. See Figure 2-117. Mount the fairing to the braces
using the original washers (2) and nuts (1)

1. Locknut
2. Washer

3. Windshield hardware

Figure 2-117. Windshield and Fairing

»

See Figure 2.116. Place the windshield and fairing
assembly on the motorcycle with the spotlamp
brackets between the fork legs and the fairing
brackets.

Bonded rubbar
washer

Mounting bolt

Fairing mounting
brackel

Figure 2-118. Falring Rubber Washers
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5. See Figure 2-105. Install the 8 rubber washers as
own,
6. Position the spacer on each side as shown and

secure with the original bolts,

SADDLEBAGS — FL MODELS

General

The saddlebags should be removed from the motorcycle
when performing operations such as shock absorber
adjustment, rear chain adjustment or rear brake work.

CAUTION

1981 and later right side saddiebags have a recess for
brake caliper claarance. DO NOT use 1980 and earller
saddisbags on tha right side of 1881 and later model

Removal And Installation (Figure 2-119)
1. Unlock and remove the saddlebag cover.

2. Pull up on the locking clips to release bag from
support

Figure 2-115. Saddlebag Mounting

3. Lift bag up and out of support

4. When installing bag, make sure clips lock securely
on support.

TOUR PAK FL MODELS (Early)
(Figure 2-120)

Removal

1. Insert the key in the Tour-Pak lock. Turn the key

296

slightly to the left, then to the right as far as it will
go,

2. From the rear of the motorcycls, push forward and
down on the back of the Tour Pak to disengage it
from the luggage rack.

Installation

1. Hook the back of the Tour-Pak on the luggage rack.

2. Push forward until Tour-Pak snaps in place.

Figure 2120, Tour-Pak Mounting

TOUR - PAK — FL MODELS (Late)
(Figure 2-121)

Removal

Unlock the Tour-Pak cover by turing the key to the
unlocked (horizontal) position. Press down firmly
on the Tour-Pak cover above the lock and while
maintaining downward pressure, push inward on
the lock button. Open cover.

2. Ramove Tour-pak mat

3. Push down and turn each fastener, located in the

bottom of the Tour-Pak, 1i4 turn counterclockwise.

Ses Figure 2121, Lift the Tour-Pak free of the lug-
gage lock.
Installation

1. Open Tour-Pak cover and remave mat.

2. Center the Tour-Pak on the luggage carrier with the
lock side of the Tour-Pak to the right (as viewed
from rear of the motorcycle).

3. SeeFigure 2:121. Turn each fastener located in the



bottom of the Tour-Pak 1/4 turn clockwise while  cable first) betore performing any of the following pro-
pressing downward cedures.

Place Tour-Pak mat in the bottom of the Tour- Remove the front wheel. See WHEELS. Remove the
Close the Tour-Pak Gover speecometer cable from the speedometer drive
and from the quide on the fender.

2. Remove the Phillips head screw and clip securing
the brake hose clamp to the fender.
3. See Figure 2-122. Remove the bolts and lockplates

securing the original fender. Discard the
lockplates,

4. Remaove the 1/4"-20 locknut and washer securing
1he bumper assembly and transfer the bumper to
the new fender. Tighten the locknut to & flibs
torque.

o

Remaove the four nuts securing the side trim strips
and transfer the strips 1o the new fender, Securely
tighten the nuts.

6. Remoave the two #8-32 self-lapping screws secur-
ing the fender tip and transfer it 1o the new fender.
Securely tighten the screws.

Remave the four #4-40 Phillips head screws secur-
ing the FLH trim plate and transfer it to the new
Figure 2-121. Tour-Pak Installation tender. Securely tighten the screws.

L4

Carefully mount the new fender using the bolts
FRONT FENDER REPLACEMENT removed in Step 2 and new lockplates. Tighten the
bolts 10 20 ft-1bs torque and bend the edge of the
— FL MODELS lockplate against the bolt head flats as shown in
Figure 2122
WARNING

®

Install the brake hose clamp using the hardware
To avold accidental start-up of vehicle and possible per- removed in Step 2.

sonal injury, disconnect the battery cables (negative

10. Route the speedometer cable through the cabl
guide and reattach it to the speedometer drive.
Relnstall the front wheel.

FRONT FENDER REPLACEMENT
— FX MODELS (1983 and Earlier)
1. Remove the front wheel as described under

WHEELS. Remove the speedometer cabla from the
spesdometer drive and fend

2. See Figure 2123, Remove the four bolts lock-
washers securing the fender to the fork sides.

3. Install the new fender using the same four bolts
and lockwashers.

4. Route the speedometer cable through the guide on

the fender. Install the speedomater drive on the
cable.

1. Bolt 2. Lockplal
Figure 2122. Front Fender Replacement
FL Models

5. Re-install the front wheal.
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' 5116 in. lockwasher

5M6-18 in. hex head bolt

Figure 2-123. Front Fender Removal
FX Models

FRONT FENDER REPLACEMENT
— FX 1984 MODELS

1. Remove the front wheel as described under
WHEELS. Remove the speedometer cable from the
speedometer drive.

2. See Figure 2:124. Remove the four flanged lock-
nuts at the inboard side of the fender brace.
Remove the four socket head capscrews.

3. Position new fender between fork sides. Insert the
four sacket head capscrews through the fork sides

2y, 5i16 flanged
locknut

5/16 hex sockat
head cap screw

and through the fender brace. Thread a flanged
locknut onto each screw and tighten to 33 ft-ibs
torque.

-

Connect the speedometer cable 1o the speed-
ometer drive.

o

Re-install the front wheel,

REAR FENDER REPLACEMENT
— FL MODELS

WARNING

To avold accidental start-up of vehicle and possible per-
sonal injury, disconnact the battery cables (negative
cable first) befors perfarming any of the following pro-
cedures.

1. Remove the seat.
2. Remove the saddlebags.

3. See Figure 2125, Remove the hex head bolts (2)
and (3) pull luggage carrier from the assembly.
NOTE
Spacers are located between the saddlebag carriers

and the fendar supports, in conjunction with hex head
bolts (2)

4. Remove hex head bolts (5) and saddiebag sup-
ports

s

Fender Mounting Bolts
1.318-24 x 2in.
2. 5/116-24 x 1-5/8 In,
3. 5116-24 x 314 In. with external tooth lockwasher
4. 5116-24 x 1-3/8 in. with external tooth lockwasher
5. 1/4:28 x 1-1/4 in. with two plain washers

and one lockwasher

Figure 2-124. Front Fender Removal
X 1984 Mod:

Figure 2-125. Rear Fender Removal — FL Models



See Figure 2128, Unplug the signal/taillight wiring
harness. Use a PIN TERMINAL TOOL, Part No,
HD-87362.71 to remove the pins from the terminal
housing.

See Figure 2-125. Carefully remove hex head bolts
(1) and 4). Lift off the fender.

Pull the wiring hamess through the hole In the side
of the fender and remove it from under the wire
clips.

See Figure 2-127. Remove and discard the two 1/4
in. speed nuts (1) securing the taillight. Remove the
two bolts and lockwashers (2) securing the turn
signal assembly,

Unfasten the two wire connectors joining the turn
signal wires 10 the wiring harness.

Transfer he taillight assembiy to the new fender
and install it using new 1/4 in. speed nuts. Secure
the signal light wire clamp under one of the speed
nuts. Roule the wiring harness to the front of the
fender securing it under the wire clips.

- Terminal block

iy AT

1. Speed nut (2)
2. Bolt and lockwasher (2)
3. Nut (3)

4. Sell-tapping
screw (3)
. Nut

B

Figure 2:126. Tall/Signal Light Tarminal
FL Modals

Install the signal light assembly on the new fender
using the hardware removed in Step 8. Tighten to
10 ftIbs torque.

. Use new wire connectors to rejoin the signal light

wires 1o wiring hamess. Attach the brown wire
from the wiring harness to the right signal light
and the purple to the left

See Figure 127. Remove the three nuts (3) securing
the license plate bracket and transfer the
assembly 10 the new fender. Tighten the nuls to &
ftlbs torque.

Figure 2:127. Turn Signal and Taillight Removal
\odels

Talllight wiring haress

Figure 2-128. Talllight Wiring and Circuit Breakers
FX Models

4. Remove the three sell-tapping screws (4) securing

the fender tip.

5. Remove the nul (5) securing the bumper assembly

and transfer the bumper o the new fender. Tighten
to 10 fi-ibs torque.

6. Mount the fender tip an the new fender securing

with the hardware removed in Step 14 and tighten
securely.

7. Route the wiring hamess through the hole in the
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front of the fender and reinstall the pins into the
terminal housing. Use the mating terminal as a
guide for wire placement.

Carefully place the new fender into position and
secure it with the hardware as removed in Step 6.
Tighten bolts (1) to 33 ft-bs torque and bolts (4) to
19 ft-Ibs torque,

19. Loosely install the saddiebag carriers with hex
head bolts (2). Install the spacers between the car-
riers and the fender supports

20 Reinstall hex head bolts (5). Assemble in this
order: bolt, plain washer, saddlebag carrier, sup-
port stud, bumper brace, plain washer, lockwasher
and hex head nut. Tighten the bolts to 10 ftIbs tor-

que.

21. Tighten the bolts (2) to 19 ft-Ibs torque.

23, Reinstall the saddlebags and seat.

24. Reconnect the battery cables, positive cable first
WARNING

Check the operation of the turn signals and taillight

batore oparating the vehicle.

REAR FENDER REPLACEMENT
— FX MODELS

WARNING

To avoid accidental start-up of vashicle and possible
personal injury, disconnect the battery cables (negative
cable first) before performing any of the following pro-
cadures.

See Figure 2-128. Unplug the tailight assembly and
pull the circult breakers out of the retaining clips

2. See Figure 2-129. Remove the two 3/8"-24 hex head
bolls and hardware securing the rear fender and
passenger strap.

3. Remove the center two 3/8"-16 acorn nuls and

hardware securing the rear fender.
NOTE

Make special notation as to the location of the spacers
and. proper Asingle
washer is located between the fender and the fender
suppart in all locations, except the front, where the
passenger strap mounts. In this location two washers
and a spacer are localed on each side.

4. Carefully remove the rear fender.

.7

Passenger strap

Figure 2-129. Rear Fender Removal
FX Models

Figure 2:130. Taillight and License
Plate Bracket Removal
FX Models

Cut both taillight wires at the connector, and pull
the wiring harness through the fender.

6. See Figure 2-130. Remove and discard the two 1/4
in. speed nuts securing the taillight assembly,
transfer the assembly 10 the new fander and install
it using new 114 in. speed nuts. Route the wiring
harness to the front of the fender, securing it under
the wire clips.

Pull the wiring harness through the side of the
fender. Strip approximataly 3/32 in. insulation from
the end of the taillight wires and crimp on the new



©

pins. Install the pins into the new connector using
the old connector as a guide for wire replacement.
Take note as 1o the location of the key siot, with
respact 10 the wire color

See Figure 2130. Remova the three 114”28 nuts.
securing the license plate bracket and transfer the
assembly 10 the new fender. Tighten the screws to
6 ft-ibs torque.

Carefully drill out the pop fivets securing the thres
circuit breaker clips using a 1/4 in. diameter drill.
Rivet the clips to the new fender in the same loca-
tion.

E

Carefully place the new fender into position and
secure it with the hardware removed in Step 3.
Tighten all bolts to 33 fi-Ibs torque.

Snap the circull breakers back into their clips and
plug in the taillight.

12. Reinstall the seat.
13. Re-connect the battery cables, positive cable first.

WARNING

Check the operation of the turn sign
befora operating the vehicle.

and taillight
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SPECIFICATIONS

GENERAL

Number of cynmma i

.. 4-cycle, 45 Degree V

80 hp @ 5200 rpm

1340cc (1980 and earlier)
1340cc (1981 and late
1340cc (1984 FXST)

.. 69np @ 5000 rpm

....3.438in. (87.3 mm)
-+ 3.498in.(88.8 mm)

3,968 in. (100.8 mm)
4.2501n. (108.0 mm)

.. B1.6cuin.

sespasinnasnaes 7O ft-lbs @ 4000 rpm
1340cc (1980 and earlier)
1340¢c (1981 and laten) ... ...
1340c0 (1984 FXST)

Compression Ralio
1200cc

1340ce (1980 and sarlier). . Lair
1340cc (1981 and later except FXST] R
1340cc (FXST) .

VALVES
Exhaust valve fit in guide
1978 and early 1981 (without seals) . .0035-.0055 in.
Late 1981 and Later (with seals). .. ... .0014-0031in.
Intake vaive fit in guide
1979and earlier .............. . .0018-0038 in.
1980 and early 1981 (without seals) ... .0021-0040 in.
Late 1981 and later (with seals) ...... .0009-0026 in.

Seat width . 050090 in.
Stem protrusion from
cylinder head boss . 1.600-1.645 in.

Outer spring - sarly 1mand€u {aluminum or it

e 1982 and (.:;rio«ange or red)
182-204 Ibs @ 1518 in.
7684 1bs @ 1-3/8 ﬂ,

Outer spring -

Free length
Iner apiing -eurky 1982 and earlier (aluminum or wnlm:
Open . 6981 Ibs @ 5184 in.
Closed . 2026 1bs @ 13116 in.
Free leng .. 123064 in.
Inner lphng late 1982 and later |erangn or red)

Closed .........
Frealength . .. .....

ROCKER ARM

Fitin bushing (loose) .
Endclearance .......

005-002in.
.004-025in.

PISTON

Fitincylinder (10058). ................ 10020-0025 in.
Compression ring gap
Early 1983 and earlier
Late 1983 and later .
Ring gap-oil control . . .
Compression ring side clearance
Oil ring side clearance .
Piston pin fit (loose)

010-045in.
.004-.005 in,
003-005in.

Early 1983 and earlier .0008-.00
Lale 1983 and later .
Piston pin end play (Early 1983 & eai 009-030 in.
CYLINDER HEAD
Valve guide in head (tight) . 004-002 n,
Valve seat in head tight). . . 006-004 n,
CONNECTING ROD
Piston pin fit (loose)
Early 1983 and earlier . ... .. D008-.00012 in.
Late 1983 and later .. . 00025-.00085 in.

Side play betwen flywheels
Fit on crankpin (loose) ..

005-025in.
. 001-0015in.

OIL PUMP PRESSURE

At normal operating temperature and engine speed of
2000 rpm, oil pressure should be 1235 psi.

TAPPETS
BRI v o e v anwamsassusnearine 10025 in,
Fitin guide (loose] 001002 in,
Roller fit 0005-001 in.
Roller end clearanc [008-010 in.
GEARCASE
Breather gear end play . 001-018 in.
Cam gear shaft in bushing . .. . 0008-0018 i
Cam gearshaltinbearing ... 0005-003
Camgearendplay.......... 001018 in.
Oil pump drive shaft

(crankcase bushing) . 0008-001,




FLYWHEELS

Runout (flywheels at rim)
Runout (shaft at flywheel). .. ...
End play (19801981} .......ovveannnns

11982 and Iateﬂ ey ... 001-004in.

.06 in. maximum
~002in. maximum

SPROCKET SHAFT BEARING

Cup fitin crankcase tight) . 0032-0012n.
Cone fit on shafttight) . . 0015-0002in.
PINION SHAFT BEARING
Roller bearing fit (loose) . . 0004-0008 in.
Cover bushing fit (loose) . . [0005-0012in.
IGNITION TIMING
Timer air gap

1979 and earlier . ... 004-.006 in.

1980 and later .. .. . not adjustable
Ignition timing
fully retarded
automatic advance .

Spark plug gap

3°*BTC(1/64 in. BTC)
.. 35°BTC(7M16 In. BTC)
C.ii.... 038-043in.

TORQUES

Sprocket shaft nut (1880 and early 1981)
Crank pin nut (1880 and early 1981)
Pinion shaft nut (1980 and early 1981)
Sprockelt shaft nut {late 1981 and later)
Crankpin nut late 1981 and iater) . ...
Pinion shaft nut (late 1981 and fater) .

300-440 ft- Iba

180-210 1t-1bs
140170 ft-ibs

Pinion gear nut . . 3545 (tibs
Gil pump cover bl or nut
with plastic gasket. . .. . 4550in-bs
with white paper gaskel 5060 in-Ibs.

with black paper gasket
Tappet guide bolts
Rocker cover nuts
Cylinder head boits .
Gylinder base nuts

1215 ft-| Ihs
55-75 ft-Ibs.
32-40 ft-Ibs.

Upper engmemnunn}\gnrackau nul....... 3540 ftibs
Grankgase stud nut it 1215 ft-lbs
Crankcase bolt . 2226 ft-lbs

Tappet adjusting locknut . 611 ftibs
Gear case cover screws ..... 904120inbs
Rockar arm shaft screw (1981 and earller) .. . 812 ft-lbs

Rocker arm shaft locknut . coo. 12181108

Timet screws (inner cover and sensor plate) 1530 indbs.
Trigger rotor screw. 43-48 in-Ibs
Tappet screen plug .

80-160 in-Ibs
.. 1828

Sparkplug .......
32

SERVICE WEAR LIMITS

General

Wear limits are given hers as a guideline for measuring
engine components that are not new. For new com-
ponents or for measurements not given here, use
measurements given under SPECIFICATIONS.

Valves

Exhaust valve fit in guide

1878 % and early 1881 (without seals) . 00350075 in.

Late 1881 and Later (with seals) . 14-.004 in.
Intake valve fit in guide

1979andearlier.. ... . 0018-,0038 in.

1980 and early 1981 (wl'.huul ulls) . 0020-.0080 in.

Late 1981 and later (with aIl!:) 0009-.0035 in.
Stem tay 0000-.0015 in.

000-.002 in.
000-.030 in,

Stem-face ncconlrl:lty
Head marg:

Seat wmn o 050-080 in,
Stem protrusion from
cylinder head boss 1.600-1.845 in.

Rocker Arm

Fitin bushing (loose)
Endclearance ...

Piston

Filin cylinder (100se) .
Compression ring gap

Early 1983 and earli

Late 1983 and earlier .
Ring gap-oil control . ’
Compression ring side clearance -
Oil ring side clearance ... 4
Piston pin fit (loose)

Early 1983 and earlier. ............... .0008-001in.

Late 1883 and later ... 00015-.00085 in.
Pistan pin end play

Early 1983 andearlier ... ............. .| 009-0301n,
Cylinder Head
Valve guide in head (tight) . .004-002in.
valve munhem(uum) . D06-004 in,
Head warpage. . ... .000-005 in.
Cylinder
'rper.”...” . 000-002 in.
Outofround . -000-001 in.
Warpage (qaskel suriaces) - [000-003 in.



Connecting Rod

Piston pin it (loose)
Early 1953 and earlie
Late 1983 and later .

Side play betwaen flywheels

Fit on crankpin (loose) .

Tappets

Guidefit.... . .0025n,
Fitin guide (loos 001-003 in.
Roller fit . . 0005-0012in.

Roller end clearance

Gearcase
Breather gearend play ...... 001-018in.
Cam gear shalt inbushing. . . 0008-.003 in.

. 00B-015in.

Gam gear shat in bearing . 0005-.003 in.
Gam gearendplay -...... 001-0161n.
Oil pump drive shaft

fcrankcase bushing) ................ 0008-0025in.

Flywheels

Runout (flywheels al rim) ..
Runout (shaf ml,-wnasl} i

006 in. maximum
002 in. maximum

£nd play (1980-1981) 001-.008 in.
(1982 and 001-.004 in.

Pinion Shaft Bearing

Roller bearing fit (loose) . . 0020008 In.

Cover bushing fit (loose) . 10005-0025 in.




NOTES



GENERAL INFORMATION

DESCRIPTION

The engine is the traditional Harley-Davidson two-
cylinder, four-cycle, air cooled, overhead-valve V-type. It
has thres major component assemblies; cylinders, gear-
case and crankcase.

Cylinder assemblies include cylinder head, valves,
racker arms and piston. Cylinders mount on the crank-
case in a 45° “V" with bath cannecting rods running on
a single crank pin.

The up and down motion of the pistons in the cylinders
is converted 1o circular motion In the crankcase. The
5-piece crankshaft consists of an off-center crankpin
positioned between two counterweighted flywheels
which rotate on two end shaits (pinion shaft right side
and sprocket shaft left side). These shafls are sup-
ported by roller bearings. The crankpin (big) end of the
rear cylinder connacting rod is forked to fit around the
single crankpin end of the front connecting rod, allow-
ing a single connecting rod crankpin connection to the
flywheels.

Flywheel rotation is clockwise when viewed from the

right side of the engine. Using the frant cylinder firing

position as a starting point, the rear cylinder fires at 315

degrees rotation (360 degrees minus the 45 degrees be-

tween cylinders). The front cylinder fires in an addi-

tional 405 degreas rotation (360 degrees plus the 45
1

of flywhwl rotation necessary for the four piston
strol

The gearcase s located in the right side crankcase half
and houses gears which operale and time the valves
and crankcase breather. The rolating crankcase
breather relieves crankcase pressure produced by the
downstroke of the pistons and controls the fiow of oil in
the lubrication system. Air exhausted from the
crankcase by the breather is fed into the air cleaner
assembly.

A single four-obe gear driven cam shaft operates both
the intake and exhaust valves through the tappets, push
rods and rocker arms. Hydraulic lifters located in the
tappets automatically compensate for heat expansion
to maintain the no-ash fit of valve train companents.

Ignition spark is produced by the operation of a com-
puterized micro-processor, electronic ignition module,
ignition coil and spark plugs. Spark liming is deter-
mined by a trigger rotor and a magnetic sensing unit.
Both spark plugs fire each crankshaft revolution.
However, the spark in one cylinder alternately occurs in-
eftectively during its exhaust stroke.

GASOLINE

Use a good quality leaded or unieaded gasoline. For
1980 and earlier models, use premium grads (94 pump

octane or higher). For 1981 and later modals use any
grada gasoline (89 pump octane or higher)

LUBRICATION
General

The engine is lubricated by a pressure system cir-
culating oil from the tank through the moving parts and
back to tank. For adequate lubrication, the tank must
«contain an ample supply of clean oil at all times.

‘0il consumption depends on the nature of service, solo
or sidecar, fast or moderate driving, how well tha engine
is kept tuned and chain oiler adjustment.

Remove tank cap and check oil supply as part of every
preride inspection. If level is down near REFILL mark on
gauge rod, add oil. When level is down to REFILL mark,
add two quarts. Engine will run cooler and usage will be
less with oil level well up in tank,

The oil tank capacily Is 4 quarls except on FXST
vehicles which is 3 quarts. The tank is full whan the oil
leve! is about one inch from the top with motorcycls in
an upright position off the jiffy stand. Do not fill above
this level because the tank needs some air space.
Tighten the cap securely to prevent leakage.

Winter Lubrication

Combustion in an engine produces a certain amount of
water vapor. During starting and warmup in cold
weather, especially freezing weather, this vapor con-
denses 10 water before the crankcase is hot enough lo
exhaust the vapor through the breather. If the engine is
run lang enough to thoroughly heat up the crankcase,
the waler is again vaporized and blown oul through the
breather. A moderately run engine used for only short
trips and seldom allowed to thoroughly warm up wil
cumulate increasing amounts of water in the oil tank.
Water mixed with oil for a of time will form a
sludge that is harmful to the engine (causing rapid wear
of moving parts). In freezing weather this water will be-
come slush of ice, and if allowed 1o accumulate, could
black oll lines and damage the engine. In winter, the oil
should be changed more often than in milder weather,
Any engine used for short runs must have the oil
changed frequently, and the oil tank flushed thoroughly,
10 remove ice and sludge before refilling with new oil.
The farther below freezing the lemperature drops, the
more frequently the oll should be changed.

Changing the Oil

Ghange oil in a new engine atter first 500 miles, and at
aboul 2500 mile intervals thereatter. Completely drai
il tank of used oil and refill with fresh oil. If sarvice is
‘axtremely hard, hot, on dusty roads or in competition,
drain and refill at shorter intervals. Draining should be
done while oil is hot. It Is not necessary to drain the
crankcase for it does not accumulate more than about §
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oz. of oil at any time. At the lime of the first oil change,
d along with at least every second ol change there-
ter, thoroughly flush and clean out tank with kerosene
to remave any sediment and sludge that may have ac-
cumulated. Use the following procedure:

1. Run engine until normal operating temperature is
reached.

Remove oil tank drain plug and allow oil o drain
completely.

3. Remove and clean the lappet oil screen located
under the plug on the cam case near the rear
cylinder tappet block.

4. Remove chaincase drain plug (except 1983 and
earlier FXB/FXSBIFXDG) located under the cluteh
cover on the bottom of the chaincase. Glean and

replace.

5. Replace the oil filter as described in the following
sections.

6. Replace the oil tank drain plug and pour one quart

of kerosene into oil tank and agitate by rocking
motorcycle from side to side. Remove plug and
allow tank 1o drain completely before replacing
plug. Tighten drain plug to 10 ft-lbs torque.

With drain plug tightened, Install four (4) quarts (3
quarts FXST) of recommended grade oil deter-
mined from chart, Figure 36,

@

Start engine and carefully check for oil leaks
around drain plug.

9. Check oil level in tank and If necessary add oil to
bring level to one inch from top of tank. Do not
tank above this level. Tank needs some air sp

Air Temperature Use
(Cold Engine Starting Harley-Davidson
Conditions) 0Ol Grade
10" to 100°F. - Normal Power Blend*®

and severe opar-
ating conditions

‘Super Premium

Premium 1™

Abave 80°F. Extra Heavy
Grade 60
Above 60°F. Regular Heavy
Above 40°F. Medium Heavy
—20° 1o 40 Special Light

10. Check oil level as a part of every preriding inspec-
tion.

Oil Filter — 1982 and Earlier
(Figure 3-1)

The oil tank is equipped with an oil filter attached to the
«oll tank cap. The oil filter element (3) should be replaced
at every oil change as follows:

1. Remove the cap from the oil tank.

I~

="
==
=

1. Fliter clip

- & Cap saul waslr

4, Filty et stsioas
§. Cup spring

8. Cup seal

7. Cup

8. O-ring

9. Valve assembly
10. Cap gaskst
13. Cap washer

14. Cap nut
15. Cap top

Figure 3-1. Oil Tank Filter — 1982 and Earlier



Figure 3-2. Oil Filter — 1983-1984 (except FXST)

2. Remove the clip (1) and washer (2). Remove the
filter {3).
3. Inserta new oil filter. Install the washer (2) and clip
m.
NOTE

Make sure O-ving (8) is positioned against the filter cup
tiange (7) when filter is installed in the tank,

il Filter —
(Figure 3-2)

The oil filter is located under the motorcycle behind the
transmission in front of the rear tire.

1983-1984 (except FXST)

FXST vehicles have the oil filter installed above the
voltage regulator

1. Remave oil filter,

2. Lube rubber seal on new oil filter with engine oil

and install new filter. Hand tighten oil filter 1/4-1/2
turn after seal contacts filter mounting surface.

Qil Cooler (FXBIFXS Only)
(1981 and Earlier)

The FXBIFXS model is equipped with an oil cooler as
standard equipment. Oil cooler does nat require
periodic maintenance. When operating the motorcycle
in temperatures below 50°F (10°C), it is recommended
that the oil cocler cover, provided with your motorcycle,
be installed; otherwise engine will not warm up lo
praper operating temperature

Oil Pressure Signal Light

If the oil signal lignt fails ta go off at speeds above

idling, it is usually due 1o low or diluted oil supply. In
traezing weather oil feed pipe may clog with ice and
sludge, preventing Girculation of oil. A grounded oil
signal switch wire, faulty signal switch, or trouble with
oil pump will also cause the light to stay on. It the oil
signal light fails to go off, always check the oil supply
first. Then, if Gil supply is normal, look inside the oil
tank to determine if oil returns 10 the tank from the oil
return pipe outlet located at front of oil tank near filler
hole when the engine is running. If it is returning to the
tank, there is some circulation and engine may be runa
shori distance if necessary. If no oil returns, shut off
engine until trouble is located and corrected.

Operating oil pressure may be checked as follows:

Fill oil tank to proper level. Disconnect oil pressure
switch wire at top of switch and remove switch. Install
OIL PRESSURE GAUGE, Part No. HD-86921-52. Attach
gauge to motorcycle and road run or simulate road run-
ning until engine is completely warmed. A full operating
temperature is essential for accurate gauging. Oil
pressure should be 12-35 psi al 2000 rpm with oil at
normal operating temperature.

An acceptable alternate method of checking oil

pressure is 1o connect the gauge, by means of an
adapter, Part No, HD-96821-107, at the tappe! oil screen.

Engine Lubrication System (Figure 3-3)

. Gravity feed from oil tank to feed pump.

o

Feed (pressure) section of pump.

»

Gheck valve prevents gravity oil drainage from
tank to engine,

IS

Oll is screended through an cil screen and forced
through passages or external oil lines to lubricate
focker arm bushings, shafts, valve stems, valve
springs and push rod sockets. A branch passage
supplies oil 1o the hydraulic lifters.

w

Pressure regulating valve maintains corect
pressure in system. il form top of regulating valve
is drawn, back to tank 1960 and earlier and into
gear case 1981 and later. When oll reaches rockar
arms and lifters, regulating valve lifts and allows
pressurized oil to flow 10 pinion gear shafl.

L4

Oil Is forced through pinicn gear shatt to lubricate
lowsr connecting rod bearings from which oil
splashes 1o Gylinder walls, piston, piston pin and
main bearings. Refer to Figure 33 (Part II). During
cold engine start-up, pressure regulating valve (5)
lifts further to allow excess oil to return directly lo
return line (1980 - early 1982) or feed line (late 1982
and later).

Qil drains from cylinder rocker housing through
passage in each cylinder, then flows through hole
in the base of each cylinder, lubricating cylinder
walls, piston, piston rings and main bearings.

8. Some oll drains from the rocker housing through

3T
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push rod covers inlo the gearcase compartment,
lubricating push rods and tappets. On late 1981 &
early 1982 models, some oil is scavenged into
crankcase (23).

Rotary breather valve is timed to open on the
downstroke of pistons, allowing crankcase ex-
haust air pressure 1o expel scavenge oil from the
flywheel compartment through the breather valve
into gearcase. Braather valve closes on upward
stroke of pistons, creating a vacuum in the fly-
wheel compartment.

During piston upstroke, the small port in breather
valve lines up with passage in crankcase an
vacuum draws oil from the crankcase breather oil
trap.

Ol blown and drained into timing gearcase (steps
8 and 9), lubricates timing gears and gear shaft
bearings.

Front chain oil (except 1983 and earlier
FXB/FXSB/FXDG). Cil is blown into chain case
housing when breather is open.

Gearcase oil settling in gearcase sump flows to
scavenge section of pump.

Scavenge (return) section of pump.

Engine oil raturn 10 tank.

Grankcase exhaust air baffle and gearcase cover
transfer passage. Air and oil mist is forced into
crankgase breather trap,

Breather oil trap.

Oil transfer to breather valve. On piston upstroke,
crankcasa vacuum draws trapped ol into breather.

Ci air escapes and
is fed into the rear of the air cleaner housing.

Return line from chain housing (except 1983 and
earlier FXB/FXSB/FXDG). On piston upstroke,
il from

breather valve. On piston downstroke,
breather valve is forced into gearcase.

to
ail on

Vent line to oil tank and chain housing (except
1883 and earlier FXB/FXSB/FXDG).

Rear chain oiler 1982 and earlier (if applicable).

Pressure switch fitting.

Tappet guide scavenge lines (late 1381 & early
1882), When the pistons are on their upstroke, the
piston skirt opens a hole in the cylinder flange
allowing crankcase vacuum 1o scavenge excess
oil from the tappet guides into the crankcase.

REPAIR AND DIAGNOSTIC
PROCEDURES

General

When an engine needs repalr, it is not always possible
to definitely determine beforenand whether the engine
can b repaired by disassembling only oylinders and
heads, only gearcase; or whether engine must be com-
pletely disassembled for crankcase section repar.

Usually, only upper end repair is needed and it is recom-
mended procedure 1o first strip motorcycle for cylinder
head, cylinder and piston repair as described in STRIP-
PING MOTORCYGLE FOR ENGINE REPAIR, Steps 1
through 9.

After disassembling cylinder head and cylinder it may
be found that lower end repair is nacessary. This re-
quires removal of engine crankcase from frame as
described in steps 10 through 16 in STRIPPING MOTOR.
CYCLE FOR ENGINE REPAIR.

hen that
the lower portion of engine (crankcase) is in need of
repair, remove complete engine from chassis before
starting disassembly as described in Steps 1 through 16
of STRIPPING MOTORCYCLE FOR ENGINE REPAIR.

Symptoms indicaling a need for engine repair are often
misleading, but generally if more than ane symptom is
present, possible symptom causes can be narrowed
down to make at leas! a partial trouble diagnosis. An
above normal consumption of oil, for example, could be
caused by several mechanical faults (see TROUBLE-
SHOOTING, Section 1). But when accompanied by a
blue-gray smoke from the exhaust, and when low com:
pression is present, it indicates the rings need replac-
ing. Low compression by itself, however, indicates im-
properly seated valves, not worn rings.

A naisy engine Is usually caused by loose bearings.
Main bearings are generally more durable than rod bear.
ings or bushings so the latter should be suspected first.
Certain knocking noises may be caused by loose bear-
ings, others by piston slap, a condition where piston or
cylinder or bath are worn out-of-round and loose fitting,
allowing the piston slap from front to rear of cylinder as
it moves up and down,

Most frequently, valves, rings, pins, bushings and bear-
ings need attention at about the same time. If the symp-
toms can be narrowed down through the process of
elimination to indicate that any one of the above com-
ponents is worn, it is best ta give attention to all of the
cylinder head and cylinder parts.

Diagnosing Valve Train Noise

To diagnose and correct nolsy hydraulic lifters and

valve train , use the following

1. With engine and oil at normal operating tempera-
ture, check oil pressure at 3000 rpm. If oil pressure



P

w

-

Ll

o

~

C

s above 50 psi or below 5 psi, Inspect oil pump,
crankcase passages and oil Noses for restrictions
or blackage. Repair or replace parts as necessary.

With engine running, raise push rod cover at the
noisy lifter and check to see that oil is reaching the
tappet, If ail is not reaching the tappet, inspact the
passages in the tappet, tappet block and right
crankcase for restrictions or blockage.

If oil is reaching the tappet, remove the hydraulic
unit and inspect per procedure listed under VALVE
TAPPETS AND GUIDES. Clean tappet bore of all
foreign material.

Replace hydraulic unit it necessary.

Examine push r0d, hydraulic unit, tappet and tap-
pet block for proper fits and any signs of unusual
wear. Fleplace parts as necessary.

visually inspect camshaft lobes for abnormal
wear.

Remove camshatt and pinion gear, clean and in-
spect for wear and fit. Measure pitch diameters
and check for outof-round condition. Replace
parts as necessary.

Remove cylinder head and rocker box

4. Note gauge readings al the end of the
compression strokes. Record test resulls.

o

Repeat steps 2 through 4 on rear cylinder.

@

If the final readings are 100 psi or more and if the
final readings do not indicate more than a 10 psi
variance batween cylinders, compression is con-
sidered normal. If compression does nol meet
specifications, see diagnostic chart below.

Inject approximately 1/2 oz. of SAE 30 oil into each
cylinder and repeal the comprassion tests on both
cylinders. Readings that are considerably higher
during the second test indicate worn piston rings.

Diagnosis Test Results

Ring Trouble Compression low on first stroke,
tends 10 build up on the following
strokes, but does not reach nor.|
mal. Improves considerably when
il is added to cylinder.

Compression low on first stroke,
does not build up much on follow-
ing strokes. Does not improve con-|
siderably with the addition of oil
Check tappel adjustment.

Valve Trouble

Head Gaske! Leak Same reaction as valve trouble.

Check rocker arm end play and check for binding.
Inspect valve stems for scuffing and check stem to
quide clearance. Check valve seats for signs of
Ioosenass o shifting.

Grind valves and valve seats.

p Testing F

Satistactory engine parformance depends upon a me-

chanic:

y sound engine. In many cases, unsatisfactory

performance s caused by combustion chamber leak-
age. A compression test can help determine the source
of cylinder leakage. Use a compression lester such as
the Sun MODEL UTC-48 that has a screw-in type
adapler.

A proper compression test should be performed with
the angine at normal operating temperature when pos-
sible. Proceed as follows:

Disconnect spark plug wires, Glean around plug
base and remove plugs.

Connect com n tester o front cylinder per
manufacturer’s instructions.

Make sure transmission is in neutral. With choke
and carburetor throttle plates in wide open posi-
tion, crank engine continously until § to 7 full com-
pression strokes are completed.

‘CAUTION

Before starting engine, after the test, make sure that
throttle plate is in the closed position.

Cylinder Leakage Test

The cylinder leakage test will pinpoint engine problems
including leaking valves, womn, broken or stuck piston
rings and blown head gaskets. The cylinder leakage
tester applies compressed air to the cylinder at a con-
trolied pressure and volume and measures the percent
of leakage from the cylinder.

Use a eylinder leakage tester such as the Sun, MODEL
CLT-228 or equivalent. Follow the specific instructions
supplied with the tester.

The following are some general instructions that apply
to Harley-Davidsen V-twin engines:

1. Run engine until it reaches normal operating tem-
perature.

2. Stop engine. Clean dirt from around spark plugs
and remove the spark plugs.

3. Remove the air cleaner and set the carburetor

choke and throttle in the wide open position.
4, Remove the timing inspection plug from the
Crankcase.

5. The piston in the cylinder being lested must be at

top dead center of compression stroke during the
test.

To keep the engine from turning over when air
pressure is applied lo the cylinder, engage

L1



transmission In fourth gear and lock the rear

brake.

7. Following the manufacturer's instructions, per-
form a cylinder leakage test on the front cylinder.
Make a note of the percent of leakage,

8. Listen for air leaks at Garburetor intake, tailpipe,

head gasket and timing inspection hole. Air escap-
ing through carburetor indicales leaking intake
valve. Air escaping through exhaust pipe indicates
Ieaking exhaust valve. Air escaping through timing
inspection hole indicates leaking, worn or broken
piston rings, worn piston andior cylinder. Listen
around head gaskel area to check for leaking
gaskel.

NOTE

if air Is escaping through valves, check vaive train ad-
Jjustment.

9. Repeal procedure on rear cylindar.
CAUTION

Make sure throttle plate is in the closed position belore
starting engine.

Diagnosing Smoking Engine Or High
Qil Consumption

Pearform COMPRESSION or CYLINDER LEAKAGE TEST
as described previously. If further testing is needed pro-
ceed as follows:

NOTE

Steps 1 - 5 do not apply to the 1983 and earlier
FXB/FXSBIFXDG models

1. Remove one clutch cover screw and install
VACUUM GAUGE, Part No. HD-86950-68.

4

Start engine and let idle, gauge should read 9
inches of water minimum.

»

Pinch primary housing vent line (31 in. hose run-
ning from primary housing to tee]. Gauge reading
should be 25 Inches of water vacuum minimum at
2000 rpm.

It primary housing vacuum is low, check for leaks
by pressurizing the housing with compressed air.

CAUTION

Use 10 psi pressure maximum for leak test. Before af
plying air pressure through the clutch cover screw hole
pinch all oil lines running to primary housing near
housing.

5. With primary housing pressurized, listen for leaks
at following locations:
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— All gasket surfaces

— O-ring surfaces.

— Hase fittings

— Oil seals (between engine and primary housing
and transmission and primary housing)

— Solenoid mounting

— Starter drive mounting

= Clutch cover seal

— Chain inspaction cover seal

1 primary housing vacuum is within specifications and
the COMPRESSION and CYLINDER LEAKAGE TESTS
show no problems, the oil supply to the heads can be
blocked to determine I the oil consumption/
smoking is due 1o a problem in the cylinder head area.
Continue with Steps 6-8.

CAUTION

The oil supply ta the cylinder heads should not be block-
od for an excessive amount of time (2 minutes max-
imum) or damage will result. Do not run the engine
above idle speed while oil supply is blocked.

6. With engine al normal operating temperature,
block off the overhead oil supply line 1o the
cylinder heads.

~

Starl engine and let idie for no more than 2
minutes. If the smoking stops during this period,
tha problem is in the cylinder head area.

8. Remove suspect head(s) and Inspect the following:

— Gaskel surface of both head and cylinder.

— Oil return passages for clogging

— Cylinder head casting porosity allowing ol to
drain into combustion chamber.

— Valve guide to valve stem clearance.

— Check that lip on top of cylinder does not con-
tact combustion chamber. To check, this, place
head an cylinder without gasket. The head gas-
ket surface must contact the cylinder gasket
surface all the way around.

— Valve guide seals (late 1981 and later).

STRIPPING MOTORCYCLE
FOR ENGINE REPAIR

Removing the Engine

Use the following procedure o strip the motorcycle for
either cylinder head and oylinder removal for repair with
engine in chassis, or for engine removal for complate
overhaul.

WARNING
Disconnect battery cables (negative cable first) before
performing the following steps to avoid accidental
start-up of vehicle and possible personal injury.

1. Remove seat.



WARNING

Gasoline is extremely flammable and highly explosive
under certain conditions. Do not smoke or allow
flame or sparks when refueling or servicing the fuel
system.

2. Drain gas tank. Disconnect fuel line and remove
gas tank

3. Remove instrument cover. See HANDLEBAR CON-
TROLS AND INSTRUMENTS.

4. Remove upper cylinder head bracket. Note
washer(s) between bracket and frame lug, use
same washer(s) when bracket is assembled.

5. Remove spark plugs to avold damaging.

6. Remove air cleaner cover, filter element, air
cleaner back plate and air cleaner back plate sup-
port bracket from carburetor body.

~

Disconnact throttle and choke controls from car-
buretor. Remove carburetor.

8. Remove carburetor intake manifold clamps.
9. Remove exhaust pipes.

At this stage, the cylinder heads and cylinders may be
removed.

To remove engine crankcase or complete engine, con-
tinue stripping motoroycle as follows:

10. Remove pilot bolt from left footboard on FL
models and swing rear end of footboard down
away from primary cover. Remove primary cover.
Remove compensating sprocket shaft nut.

Remove clutch and sprocket assemblies as
described in CLUTCH, Section 6.

1. Remave four bolts,
ing to engine.

ching inner primary hous-

Loosen the two nuls and two bolts attaching the
primary to the transmission on 1880 and later
vahicles or the (4) nuts on 1979 and earlier vehicles.

Remove chain oiler hose at oil pump (if applicable).
Remave other hoses from connections at back
inner primary housing.

Remove starter, starter housing and primary hous-
ing.

Remove alternator rolor using ROTOR PULLER
TOOL, Part No. HD-5960-52A. See ALTERNATOR,

Section 8.
12. Disconnect timer wires at coil or connector.
Disconnect alternator plug from crankcase and

remove rectifierirequlator.

13. On FL models, remove right footboard rear stud
nut from insi me member and frant fool-
board mounting stud bolts from brake master
eylinder by removing nut and lockwasher on back
side. remove brake Master cylinder attaching stud
bolt which passes through master cylinder and
frama with a lockwasher and nut on back side of
frame member, Remove brake master cylinder
sideplate boll located behind master cylinder
plunger boot. Swing master cylinder and sideplate
assembly down away from engine crankcase.

For FX models, remove right footrest and brake
pedal assembly.

14. Remove exhaust system.

15. Disconnect wire from oil pressure switch. Drain oil
tank and remove oil lines from oil pump. Remave
crankcase breather pipe.

16. Remove two front and two rear engine mounting
bolts. Engine is now completely stripped and may
be removed from right side of motorcycle.

Installing the Engine

1. Install engine in chassis. Tighten mounting boits
1o 35-40 ft-1bs torque.

2. Loosen transmission mounting bolts.
3. Install new O-ring on crankcase.

4. Check primary housing bearing. Replace if neces-
sary. Install new seal.

5. Connect primary housing hose (except 1883 and
earlier FXB/FXSB) and install primary housing on
transmission mainshaft.

6. Loasely assemble primary housing mounting bolls
(finger tight) to crankcase.

7. On 1978% to 1879 models, install primary housing
four nuts on lransmission studs and fighten fo
30-35 ft-bs torque. On 1380 and later models, coat
the two bolts with Loctite, then install the two nuts
and two bolts.

8. Tighten inner primary housing to engine mounting
bolts to 18-22 ft-Ibs torque. Install new safety wire
0N two rear mouriting bolts,

9. Tighten transmission mounting nuts to 18-22 ft-
Ibs torque. Make sure transmission mainshaft
turns freely.

10. Tighten the primary housing-to-transmission
mounting bolts to 18-22 t1bs tarque.

11, Install starter motor and housing
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Install clutch, compensating sprocket, primary
chain and chain adjuster or belt as described in
ihe DRIVE section,

Install primary cover and a new gasket.

Install the exhaust pipes and footboards.

Install the carburetor and air cleaner as described
in the FUEL section.

Install the throttle cables as described in
HANDLEBAR CONTROLS AND INSTRUMENTS.

Install the gas tank, instruments and seat

NOTE

On chain drive models, primary housing must be air-
tight. Check using VACUUM GAUGE. Part No.
HD-86950-68. Remave one of the three screws securing
the clutch inspection cover and in its place screw in the
threaded fitting of the gauge. Perform check with vent
hose pinched closed with & pllers between primary
housing and tee fitting. The reading should now be 25
inches of water vacuum at 2000 rpm. A lower reading in-
dicates an air leak into primary housing.



CYLINDER HEAD

REMOVING
(Figure 3-6)
Before removing cylinder head assembly, strip motor-

cycle as described in STRIPPING MOTORCYCLE FOR
ENGINE REPAIR.

Disconnect overhead oil feed line (1) and cylinder
interconnecting oil line (4) at fittings.

by prying down on Gover spring cap with screwdriv-
er wedged between cylinder Gooling fins and pull-
ing spring cap retainers out. Crank engine until
valves are closed.

Remove five head bolts (§) from each head. Lift
eylinder head enough 10 slip out push rods (6) and
push rod covers (7). Mark push rods so that they
will be reassembled in same position

Remove cylinder head (9) and cylinder head gasket
10,

DISASSEMBLING
(Figure 3-6)

1

"

@

-

Frae the rocker arm cover (13) and gasket (14) from
cylinder head by removing stud nuts and washers
(11). Before further disassembly, carefully check
the rocker arm pads and ball sockets for pitting
and excessive wear. Also, check the rocker arm
shaft (17) for proper end play. See SPECIFICA-
TIONS.

Remove rocker arm shaft screw and O-ring (18,
spacer washer (34), acorn nut and washer {15).
Discard shaft screw O-ring.

Tap rocker arm shaft (17) from cover and remove
rocker arm (20) and spacer (1€). Mark rocker arm
shaft and arm in some manner so all parts may ba
returned to respective locations during assembly.

Valves must be reassembled in same cylinder
head from which they were removad, therefore,
before removing, mark them in some manner to
identify them with front and rear cylinder head.
Gompress wvalve spring using VALVE SPRING
COMPRESSOR, Part No. HD-98800-36, and remove
valve keys (23) Irom ends of valve slems as shown
in Figure 34. Mark keys to identify them with their
respective valves. Remove valve spring collars (24
and 27), springs (25 and 26), valve stem seals (33)
and valves (28). Discard valve stem soals.

CLEANING AND INSPECTION

Bead blast or scrape carbon from head, top of
cylinder, top of bore above ring path, and inlet and
exhaust valve ports. When scraping carbon, be
careful to avoid scratching or nicking cylinder
head and cylinder joint faces or bore. Blow off
Ioosened carbon or dirt with compressed air.

2. Wash all parts in non-flammable solvent. Blow out
oil passages in head. Be sure they are free of
sludge and carbon parlicles. Remove loosened
carbon from valve head and stem with a wire
wheel. Never use a file or other hardened tool that
will scratch or nick valve stem. Polish valve stem
with very fine emery cloth or steel wool. Check
valve stem for excessive wear.

Figure 34. Compressing Valve Spring

Seat contact area
050" Big Twins

A

Figure 3.5. Valve Head Contact Area

valve
ating
surface

3. Valve head must have a contact area .050 in. wide
and should be located two-thirds the way towards
the outside edge of the valve seating surlace. See
Figure 35. This will leave twice as much remaining
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Overhead oil feed line

Feed line nut (3)

Feed line rubber sleeve (3)
Cylinder interconnecting oil line
Head bolt and washer (5)

Push rod (2)

Push rod cover (2)

. Spring cap retainer (2)
n head

r head gasket

housing nut and washer (5)

ine nippl

arm housing

housing gasket

acom nut and washer
Rocker arm spacer (2)

. Rocker arm shaft (2)

Rocker arm shaft screw and O-ring (2 each)
Rocker arm bushing (4)

Rocker arm (2)

Valve seat insert (one exhaust, one intake)
Rocker housing stud (8)

Valve key (2)

3 oulde
. Valve quide and snap ring mum and later)

Nut

Washer

Upper engine mount bracket

Valve stem seal (2) (late 1981 and later)

Spacer washer (2) (1981 and later)

Figure 3-6. Cylinder Head — Exploded View




seating surface at the inboard side of hte contact
area as will be at the outboard side of the contact
area. The seating surface should be free of pit
marks and burn spols. Exhaust valves should con-
tain carbon that is black or dark brown. White or
light butf carbon idicates excessive heat and burn-
ing.

Valve seats are also subject to wear, pitting and
burning. They should be resurfaced whenaver
valves are refinished.

Clean valve guides with an appropriate expansion
reamer. Check for valve wear and valve stem
clearance.

»

Inspect spark plug port threads for damage. If
threads in head are damaged, a special plug type
insert can ba installed using a standard spark plug
part repair kit.

Inspect valve springs for broken or discolored
coils. Check free length tension of each spring. Ita
spring is sharter than service limit, or tension
shows spring to be below low service limit, replace
it with a new spring. Check valve spring compr
sion against tolerances shown in engine
SPECIFICATIONS.

Examine push rods, particularly the ball ends.
Replace any rods that are bent, worn, discolored or
broken. Check cup at end of rocker arm Lo make
certain there are no chipped areas.

*

L4

Blow out oil passages in rocker arms, rocker arm
bushings and rocker arm covers.

10. 1 the rocker arm pads show uneven wear or pitting,
replace

Carefully check the rocker arm and shaft for wear.
Replace rocker arm bushings if shaft is over 0035
in. loose in bushings, as described in REPAIRING
ROCKER ARMS AND BUSHINGS.

REPAIRING ROCKER ARMS
AND BUSHINGS
(Figure 3-6)

To replace worn bushings (19), press or drive them from
the rocker arm. If bushing is difficult to remove, insert a
816-18 tap into bushing. From oppasite side of rocker
arm, drive out bushing and tap. Press replacement
bushings into rocker arm, flush with arm end, oil hole
correctly aligned and split portion of bushing towards
top of arm. Using remaining old bushing as a pilot, line
ream new bushing with Harley-Davidson ROCKER ARM
BUSHING REAMER, Part No. HD-84804-57. Repeat for
other end of rocker arm. When reassembling rocker arm
housing, install new O-rings (18).

REPLACING VALVE GUIDES

Replacing valve guide it necessary, must be done

before valve seal and face are ground since the vavie
stem hole in valve guide is the basis from which all face
and seat grinding Is done. Valve stem - valve guide
clearances with oll seals are exhaust .002 in. - 0025 in.
and intake 001 in. - 0015 in. If valve stems and/or
guides are worn beyond service limits, new parts must
be installed.

Tap out valve guides with shouldered drift pin (from
chamber side) and insert replacement guide on arbor
press. Be particularly careful 1o press replacement
qguide squarely into hole

New valve guides are reamed to correct size. However,
when guides are pressed into cylinder heads they must
close up siightly; also the ends may be burred.
Therefore, after new guides are in place, they are ream-
ed to within .001 in. - 0005 in. of the correct diameter.
The guides are then honed to final size with Harley-
Davidson VALVE GUIDE HONE HD-34724 while apply-
ing liberal amounts of honing oil. See Figure 37.

1. Hone
2. Cylinder haad
3. Valve quide

Figure 3.7. Honing Valve Guide

It is & prime importance that valve guides fit tightly in
cylinder heads or valves may not seat properly. If
original guide or new standard guide is not a tight press
fit, an oversize guide must be installed.

Cast iron guides are available in the following over-
sizes: Intake and exhaust — .001, .002, .003, .004, 006,
and .008.
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RECONDITIONING OR
REPLACING VALVE SEATS

Atter installing valve guides, valve seals must be re-
taced to true them with guides.

It valves have been reseated several limes, valve seals
may have become too wide andior may be sealing loo
deeply in head. When valve seat becomes wider than
1090 in. {see Figures 38, 3-10) valve seat relief must be
counterbored or ground to reduce seal to 050 in
Counterbore dimensions are shown. Tools for this pur-
pose are available commercially. To determine if valve
is sealing itself 100 deeply in head, meaure dislance
from shoulder of valve guide to end of valve stem. See
dimensions in Figure 3.8 and 3. When valve stem ex-
tends through guide in excess of maximum shown,
valve seal inserts musi be replaced.

31° Jae° /) 60°

Figure 3-8, Measuring Valve Depth —
1980 and Later
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Figure 3-10. Valve Seat Angles




For 1379 and earlier models, a special VALVE SEAT
GAUGE TOOL is available under Part No. HD-96490-59A,
which is used to measure this dimension. The tool con-
sists of gauge valves and gauge which is placed over
the valve stem as shawn. If top end of gauge valve stem
is between steps on gauge, the valve seal location is
satistactory.

Replacement inserts are available from the factory. In-
stallation requires accurale boring equipment to
machine correct counterbore in head for installation
with 004 to 008 in. interference fit

GRINDING VALVE FACES
AND SEATS

Valve face angle is 45 for both intake and exhaust
valves, and it a valve refacing grinder is used, it must be
adjusted exactly 1o this angle. It is important 1o not
remove any more metal than is necessary 1o clean up
and true valve face. I grinding leaves the edge of valve
very thin or sharp, install a new valve. A valve in this
condition does not seat normally, will burn easily and
may cause pre-ignition. There is also danger of crack-
ing. Valves that do not clean up quickly are probably
warped or too deeply pitted lo be used. If end of vaive
stem shows uneven wear, true end of stem on a vaive
refacing grinder equipped with suitable attachment.

Valve seat taols and lixtures are available commercial-
ly. Seal each valve in same port from which it was
disassembled. Correct valve seal angles are shown in
Figures 3-8 and 3-10.

Late 1980 and later models use a 3-angle valve seat on
both the intake and exhaust. Use a NEWAY VALVE
SEAT CUTTER (o cut the seals. Always grind valves
bafore cutting the seals. See Figure 3-10.

Cut the 46° valve seat angle first. Gut only enough
to clean up the seat.

o

Apply blueing to valve and install valve in head.
Rotate valve against seat. Remove valve and check
contact pattern. Valve seat should be .050 In. wide
and the contact area on the valve should be two-
thirds the way towards the outside of the valve
seating surface. See Figure 35

w

If valve seat pattern Is too close to stem side of
valve face, cut 60° angle 1o raise seal. If pattern is
too close to the edge of the valve face, cut the
small inboard angle 31°.

After cutting either or both the small degree or
large degree angle 1o position seat, make a final
cut on the 46° seat angle to obtain the proper .050
in, width.

o

Recheck valve seat width and location with biue-
ing as described in Step 2.

Lapping Valve Faces
and Seats
(Figure 3-12)

NOTE

If vaive faces and seats have been smoothly and ac-
curately refaced, very littie lapping will be required to
campiete seating operation.

1. Apply a light coat of fine lapping compound to
walve face, insert valve in guide and give it a few
oscillations with VALVE LAPPING TOOL, Part No.
HD-96550-36.

2. Lift valve and rotate it about 1/3 of a turn.

Figure 312, Lapping Valve and Seal

3. Repeat lapping procedure as shown in Figure 312,

4. After tull tur, remove valve, wash valve face and
seat and dry with cloth that is immediately dis-
carded so grinding compound cannol be trans.
ferred to engine parts.

5. If inspection shows an unbroken lapped finish of
uniform width around both valve and seal, valve is
well sealed. If lapped finish is not complete, fur-
ther lapping, or grinding and lapping is necessary.

6. After valve seat refacing, the clearance between
1he valve head (1) and the end of the exhaust valve
guide (2) must be correctly gauged to prevent con-
tact. See Figure 3-13. Check valve guide to valve
head clearance using VALVE GUIDE GAUGEICUT-

ING TOOL, Part No. HD-34107.




1.Valve head 2. Valve guide

Figure 3-13. Valve Guide to Valve Head Clearance

ASSEMBLING CYLINDER HEAD
(Figure 3-6)

NOTE
Steps 1 through 4 are for late 1981 & later madels oniy.
Do not install valve stem seals on engines with steel
valve guides. Engines with valve stem seals require
speciai stem to guide ciearances as given previously.

See Figure 34. Apply a liberal amount of Harley-
Davidson motor ail to the valve stem, then install

-

Ses Figura 3-4. Replace valve and valve spring
assemblies using VALVE SPRING COMPRESSOR,
Part No. MD96B0036. Position valve keys so
spaces between key halves ara equal.

8. See Figure 36. Replace rocker arm assemblies in
cover, Tighten rocker arm shaft locknut (1) t
1218 ft-lbs torque. Make sure rocker arm rotates
freely on shatt for proper hydraulic lifte operation.

7. Install new O-ring (18), spacer washer (37) (1980 &
1981) and cap screw (18). Tighten screw to B12 ft-
Ibs torque.

B Place rocker arm cover assembly on a bench. Us-

Ing new cover gasket (14), install head over cover.
Tighten cover nuts (11) evenly to 8-13 ft-Ibs
CAUTION

Be sure to sea that rocker arm ends do not jam against

valve stems as rocker box is installed on head studs.

9. Install each cylinder head with a new cylinder
gasket and position rear head. Coal the bolis with
Loctite ANTI-SEIZE and start bolts inta head. First
tun bolts snug, then using a lorque wrench
tighten each alternately 1/4 turn at a time until all
are drawn 10 55-75 ft-Ibs.

NOTE

A torque wrench extension (dog bone) may be used to

tighten the head bolts. However, an adjustment must be
made to the torque readings on the torque wrench. Slide
charts for calculating these adjustments are aso

valve Into a valve guide that was previ
1o allow for the correct clearance.

NOTE

Whenever a valve is removed from a head the valve
gquide seal must be repiaced. Also, whenever a valve
guide is replaced the valve seat must be re-ground.

2. Install and position a PROTECTIVE SLEEVE,
K-Line Part No. 1403F, over the valve stem so that
it completely covers the keeper area of valve stem.

3. Slide a new valve guide seal down the valve stem
and position it squarely against valve guide.
Remove the protective sleeve.

4. Using VALVE GUIDE INSTALLATION TOOL, Part

No. HD-34643 and DRIVER HANDLE, Parl No.
HD-34643, carefully tap seal down on the guide un-
il the tool bottoms on the head.

NOTE |
Vaive guide seal must be installed squaraly and firmiy
onto guide or it will no! stay on during engine operation
Do not remove the valve after seal has been installed.
Doing so will destroy the seal.
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10. Install push rods as described in the next pro-
cedure.

INSTALLING AND ADJUSTING

PUSH RODS

1. Belore installing or adjusting push rods, remove
and clean all hydraulic tappets, Make sure each
tappet is clean and free from oil before installing in
the guide. Sea VALVE TAPPETS AND GUIDES.

2. See Figure 3-15. Remove ihe spark plugs and turn
the engine until tha front piston is at the top of
compression siroke. With frant piston in this posi-

dvance timing mark (3) will align with the

3. Install front cylinder push rods and covers (8, 7

Figure 346). Always use new push rod cover
O-rings, or quad seals when reassembling. Clean
saaling surfaces with greaseless solvent.

Greasy joint surfaces will make it difficult to
remove O-rings, or quad seals during next disas-
sembly.



See Figure 3-14. Turn one front cylinder push rod
adjusting screw (2) downward until th ball end of
rod is seated in hydraulic lifter and has just no
noliceable shake. Hold the push rod flats (3) with
ane wrench 10 keep rog from turning and with &
second wrench turn the adjusting screw down
slowly until hydraulic lifter is completely com-
pressed. Then tum it up exactly 1-1/2 turns. Lock
the adjustment by turning locknut (1) against push
rod and tightening ihe locknut 10611 fl-Ibs torque.
Repeat for the other front cylinder push rod.

1. Locknut
2 Adjusting screw
3. Push rod

Figure 3-14. Push Rod Adjustment

See Figure 3-15. Now turn the engine over until the
rear piston is at the top of its compression stroke.
With the rear cylinder in this position the rear
cylinder advance mark (4) will align with the timing
inspection hole.

6. Repeat the procedure for the rear cylinder push
rods

7. Redinstall the spark plugs and tighten to 1822 fr-
bs torque.

CHECKING PUSH ROD
ADJUSTMENT

Push rod adjustment may be checked using the PUSH
ROD ADJUSTMENT GAUGE, Part No, HD-94438.79,

ure 3-16. Checking Push Rod Adjustment

N =
by = ==
=
o
] =\
Early style Late style
1. Front cylinder top dead center (TDC) 4. Front cylinder advance timing mark
4. Rear cylinder advance timing mark

2. Timing Inspection hole

Figure 3-15. ignition Timing Mark



With appropriate piston at the top of the compres-
sion stroke (see INSTALLING AND ADJUSTING
PUSH RODS), raise the push rod cover 10 expose
the hydraulic lifter.

2. See Figure 3-16. Place the gauge on the lifter as
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shown. The top of the lifter should be even with the
top of the gauge.

It gauge and lifter do not line up, follow tha pro-
cedure for INSTALLING AND ADJUSTING PUSH



CYLINDER AND PISTON

DISASSEMBLING CYLINDER
AND PISTON
(Figure 3-17)

1. Stip motorcycle as described in STRIPPING
MOTORCYCLE FOR ENGINE REPAIR.

[y

Remove cylinder head as described in
DISASSEMBLING CYLINDER HEAD.

3. Remove all cylinder base stud nuts and spacers (1)
except one on rear cylinder, using GYLINDER
BASE NUT WRENCH, Part No. HD-94589-29A.

-

On late 1981 - early 1982 models remove clamp and
ail hose (13) from fitting (12) on both cylinders.

Lol

Raise front cylinder over piston enough 1o permit
placing a cloth over crankcase opening. This will
prevent dirt or pieces of broken ring from falling in-
to crankcase.

L]

With piston at bottom of stroke, remove cylinder
(2). Place rubber sleeves over studs to prevent
scratching piston.

=~

Remove remaining stud nut from rear cylinder.
Remove rear cylindar in same manner. Discard cyl-
inder to crankcase gasket (3). Place rubber sleeves
over studs.

Ll

Spring piston rings (4, 4A, 5) outward until they
clear ring grooves in pistan and lift off. Use a com-
mercial ring expander if necessary

@

On vehicles 1383 and earlier remove piston pin
lock rings (6) using INTERNAL LOCK RING
PLIERS, Part No. HD-9621549. On vehicles 1983
and later pry lock ring from piston.

10. Support piston and tap out piston pin (7) with a
sullable drift, Mark pistons 5o they will be returned
‘to their original position.

CLEANING, AND INSPECTION

Place cylinders and piston in GUNK HYDRO-SEAL
or other carbon and gum dissolving agent until
deposits are soft.

2. Scrub piston dome and outside of cylinder to
remove deposits.
3. Where carbon deposit is thick and hard, it is ad-

visable to scrape carbon before cleaning. Use a
putly knife or ground tip on an old file. Use care to
keep from scraping into aluminum of piston.

4. Wash all parts in solvent and blow dry with com-

2
3
4.

4A. Compression ring  11. Spacer*

5.

<
=
&

= 8.
T

D

Cylinder base nut 6. Piston pin lock
and spacer (4) @

Cylinder 7. Piston pin
Cylinder base gasket 8. Piston pin bushing
Compression ring 8. Piston

(15t groove) 10, O-ring*

(2nd groove) 12. Ol fitting*
Oil ring 13, Oil hose with clamp*

“Late 1981 to early 1982 only

5.

Figure 3-17. Cylinder — Exploded View

prassed air. Force air through feed and return oil
passages in cylinder,

Clean piston ring grooves with a piece of compres-
sion ring ground 10 a chisel shape.

Examine piston pin 1o see that it is not pitted or
scored.

Check the piston pin bushing ta sea that It Is nol
1008 in connecting rod, grooved, pitted or scored.
Check clearances listed in Service Limit Specifica-

tions.

Make sure piston pin lock ring grooves are clean.
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Examine piston and cylinder for cracks, burnad
spots, graoves and gouges.

10. Check rods for up and down play in lower bearings.
When up and down play is detected, lower bearing
should be refitted. This requires removing and
disassembling engine crankcase.

REFINISHING CYLINDER

Measure pistons and cylinder to determine if they are
worn 10 the point where cylindars must be rebored and
oversize pistons installed

NOTE

Inside and outside micrometers used for piston to
cylinder fitting should be checked fogether to be sure
they are adjusted to read exactly the same.

Measuring Cylinder Bore

(Figure 3-18)
1. Take cylinder bore measurements with the
cylinder under clamp load, using Harley-Davidson
CYLINDER TORQUE PLATE, Part No. HD-33446,
Check the cylinder, gasket surlacees, lop and bol-

1om 10 be sure they are free of any surtace disrup
tions. Position a head and base gasket in place on
the cylinder and clamp the cylinder in the fixture
tightening the head bolts to BS It-1bs torque and
base bolts to 35 f1Ibs lorque. See Figure 3-18.

Take cylinder bore measurement in the ring path,
starting about 1/2 in. from the top of the cylinder
measuring from front to rear and then side to side.
Record readings

Ld

Repeat measurement at center and bottom ring
path. Recard readings. This process will determine
if cylinder is out-of-round or “agged” and will also
show any cylinder taper or buige.

If cylinders are not scuffed, scored and are not
worn beyond service limits, it is not necessary to
rebore oversize at time.

5. If cylinders show wear beyond service limits, they
should be rebored andior honed to nex! standard
oversize and refitled with corresponding pistons
and rings.

1. Dial bors gauge
2. Torque plate
3. Cylinder

Figure 3-19. Measuring Piston (Early 1983 & Earii

Measuring Piston (Early 1983 & Earlier)
(Figure 3-19)

Pistons are measured front-fo-rear at base of piston
skirt as shown in figure 3-18. Pistons are cam ground 1o
an egged or oval shape 56 only front and rear surfaces
are touching cylinder wall

Late 1983 and Later Pistons

The late 1983 and later pistons are difficult 1o measure
due 1o their barrel shape. This is of no concern since it
is tha amount of cylinder bore wear which will deter-
mine when replacement pistons are needed and the dia-
meter of oversize piston required. The following chart
cross the cylinder bore with the oversize

Figure 3-18. Measuring Cylinder Bore
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PISTON FITMENT

Cylinder Bore Piston
34980in. £ 0002in. |  Standard
= 005
= 010in.OS.
P 020
= 030 in_ 0S.

Service Wear Limits would exceed above cylinder bore
specifications by .004 in.

Fitting Cylinder to Piston

It cylinders are not scufted or scored and pision
clearance is within service limit, it is not necessary to
rebore oversize. If desired, a new pistan may be in-
stalled 1o reduce clearance for more quist operation.

It piston clearance is more than service limit, cylinders
should be rebored andior honed 10 next standard over-
size and refitled with corresponding pistons and rings.

Cylinders can be refinished oversize with a hone only, or
with a boring bar followed by a finishing hone. In
general, only eylinders not scored and not badly worn
are refinished entirely with a hone. The cylinders are
bored and honed under clamp load using Harley
Davidson CYLINDER TORQUE PLATE HD-33446. Check
the cylinder gasket surfaces, lop and bottom, to be sure
they are Iree of any surface disruplions. Position a head
and base gasket in place on the cylinder and clamp the
cylinder in the fixture tightening the head bolts to 65 ft
Ibs torque and base bolts to 35 ft1bs torque. See Figure
3-18. Cylinders badly worn are first rebored to nearly the
required oversize diameter. All honing must be done
from the crankcase side of the cylinder. Haning may be
started, it necessary, with a medium finishing stone set
of 220 grit. Final finish hone to exact size using a
polishing set of 280 grit. Do not polish 10 a surface
finish using a finer grit than 280, Exact final size of the
cylinder bore is determined by size of the piston to be
used in that cylinder. On early 1983 and earlier vehicles,
measure piston diameter accurately as described previ-
ausly, then add desired piston clearance in cylinder.
This will equal the exact final size lo which cylinder
bare should be refinished, example: a 010 in. oversize
piston to be used measures 3.5185 in., adding 002 in.
(desired clearance equals 3.5205 in. (finish-honed size).
When cylinders require reboring to beyond .030 in
(1340¢c) 070 in. (1200cc) oversize to clean up, their over-
size limit has been exceeded and the cylinders must be
replaced. "

When cylinders are worn less than service limit, rebor-
ing is unnecessary. Unless they are scuffed or grooved,
the same pistons may be used with the replacement of
rings and of cylinder walls

seating. Use a 240 5.C. (Silicon Carbide) Flex Hone.

Fitting Piston Rings

Piston rings are two types — compression (plain face)
and oil control ring. The two compression fings a

tioned in the two upper pision ring grooves. The outer
edge of the oil contor ring is slightly tapered and the
ring msut be installed in the ring groove with the dot
mark an the top side for the ring ta work properly. The
bevel edge at the inner diameter of the second ring will
face downward when installed properly. Rings are
regularly supplied 10 fit standard oversize pistons,

1. Compression rings must have proper side
clearance in grooves. Check with thickness gauge
as shown in Figure 3-20.

2. See Figure 3:21. Taper lace type compression
rings are being used in the 2nd from top ring
groove of 1340cc engines beginning with crank.
case no. 1479345165, and in 1200cc engines
beginning with crankcase no. 178-023:001.

The new ring replaces the chrome ring formerly
used in the 2nd ring groove, and is identifiable by
the black color instead of chrome on the outer
edge. When installed in the ring groave, the lower

Figure 3-20. Measuring Ring Side Clearance

Al

S govel instalied

Dot installed
towards top

Figure 3-21. Late Style Compression Ring
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edge of the ring seals against the cylinder wall to
improve compression and ail control,

3. The bottom ail ring is a three piece oil control ring
using a spring expander
4. Ring gap (space between ends) must also be as

specified, see SPECIFICATIONS, at the baginning
o this section,

Ta check ring gap, place a piston in cylinder with
top end of piston about 1/2 in. from top of cylinder.
Place ring in cylinder bore squarely against piston
and check gap with thickness gauge (see Figure
322,

Use only standard size rings and piston in stand-
ard bore, and only matching oversize rings and
piston in the same oversize bore,

If gap is less than specified, ring ends may butt
under expansion and be scored or broken. Com
pression ring gap may be increased by filing with
fing-cut file.

Figure 3.22. Ghecking Ring Gap

Figure 3-23. Assembling Rings
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See Figure 3-23. Sip rings over the piston into their
respective grooves withoul over expanding or
twisting rings which could damage finely finished
piston surtace.

-

See Figure 324, Ring gaps should be staggered on
either side of the piston pin, Do not place ring gaps
at thrust surfaces of piston. Also, gaps on the oil
control ring top and bottom rails should be spaced
1 in. either side of the oil conlrl expander ring
gap.

aar

Stagger ring gaps at these locations

Front

Rear
Figure 3.24. Positioning Ring Gaps

CONNECTING ROD BUSHING

Gener:

On early 1983 and earilar vehicles, when connecting rod
bushing is tight in rod but is worn to excessive pin
clearance (0.002 in. or more) it is possible 1o service by
reaming oversize and fitting an aversize pin. However, it
is recommended that a new bushing be installed and
reamed to fit a standard pin. The objection to fitting the
upper end oversize is that considerably mare time is re-
quired for the job, because pistons, standard or over-
size, obtained from the factory are supplied correctly fit.
ted with standard pin, and may be installed in a short
time if the rod bushing is standard size. If bushing has
been reamed oversize, the pision must be reamed over-
size 10 fil an oversize pin, which involves extra time.

Replacing Rod Bushings
(Figure 3-25)

When replacing bushings in connection with only a top
overhaul, use Harley-Davidson PISTON PIN BUSHING
TOOL, Part No. HD-95870-32A and CONNECTING ROD
CLAMPING FIXTURE, Part No. HD-85952-33. Be careful
to start new bushing with oil siot in bushing aligned
with oil slot in rod.



Ream new bushing 1o size with EXPANSION REAMER, Rotate collar so that retaining ring gap will be
Part No. HD-94800-26. Refer to SPECIFICATION section away from the botlom. Hold collar (3) tightly
for Gorrect clearances. against the flat at the side of the piston wall. Push
against driver (2) with considerable force until the
relaining ring is heard snapping in place.

a7

1. Retaining ring
2. Driver
3. Coll

Figure 3.26. Retaining Ring Instal

Figure 3-25. Replacing Rod Bushing

CAUTION
TWISTED CONNECTING RODS Ma)

ure lock ring groove is cle:

firmly In graove. If It dossn't, discard the ring
It there Is reason to believe the connecling rod Is & new one. A lock ring loosely instalied will loosen fur-
twisted, the connecting rod must be replaced. The  ther in service and finally will come out of piston
erankpin bushing and the psion pin buthing must e greows, tesultingin both plalun and oy idet soan baing
axially paraliel or wear nolse Il a used lock ring or
will result. To replace a connecting rod, refer tothe pro- @ new one If it has been etried aad Wion vomcred or
cedures given under FLYWHEELS later in this section. any reason. Always use a new lock ring. On early 1883

lock ring with sharp
wdg o5 Istall retaining ring
with p.p away from the bottom or 6 o'clock position.

ASSEMBLING CYLINDER
AND PISTON

3. Lubricate cylinder walls, pistons, pins and rod
bushings with engine oil.

1. Altach piston to connecting rod with a piston pin.

2. After installing piston pin to connecting rod, in- 4. Turn engine until crank pin is at top center.

stall new pistan pin lock rings using INTERNAL
LOCK RING PLIERS, Part No. HD-86215-48 on w

hicles early 1983 and earlier. On late 1983 and later 5. Insiall new cylinder base gaskel
pistons install the retaining ring using Harley-
Davidson RETAINING RING INSTALLER, Part No. 6 Support the piston with PISTON SQUARING
HD-34623. See Figure 26. Place a retaining ring (1)

PLATE, Part No. HD-33030. This will support the
in the grooved end of driver (2). Push the retaining

piston squarely, prevent rotation and leave both
ring, any distance, into the bore of collar (3) from hands free for installing the cylinder.
the chamlered end. Insert driver {2) through collar e v s
(3) and retaining ring (1). Position the pilot end of
driver (2) into the hole in the piston pin. 7. Position PISTON RING COMPRESSOR, Part No.



HD-96333514, 0n rear piston and slip rear cylinder
down over piston as shown in Figure 3-27.

Install cylinder mounting spacers with the
stamped side "UP” facing upward. Thread on the
nuts and tighten them evenly. Torque nuts to 32-40
ftbs. Repeal process to assemble other cylinder.

L4

©

See Figure 317. On late 1981 and early 1982
models, connect oil hoses (13) to fittings (12) using
new clamps. If fitting was removed, a new O-ring
must be installed. Tighten fitting to 7080 inlbs
torque. Then continue to tighten so fitting is facing
in proper direction.

=

Assemble cylinder heads as indicated in
ASSEMBLING CYLINDER HEADS.
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Figure 3:27. Slipping Cylinder Over Piston



GEARCASE

OIL PUMP

General

The oil feed pump and scavenger (oil return) pump are
gear type pumps housed in one pump bady and located
on rear of gearcase on right side of motorcycle. The
feed pump incorporates an automatic relief vaive that
reroutes surplus il (above the amount needed 10 lubrl-
cate the engine) directly 1o the oil tank. A check valve is
located ahead of the pressure regulating valve 10 pre-
vent ail drainage from tank.

Under normal operating conditions, the pump is a com-
paratively trouble free unit. The most commen trouble
with pump operation Is the introdustion Into the pump
of a metal or hard carbon chip. If either gets batween
the gear teeth, it is possible to shear a key, fracture a
gear or break off a gear tooth.

If il fails to retum to the tank, check the scavangar
pump gear drive shaft key. When the engine receives no
lubrication (oil remains in tank), the drive shaft key on
the feed pump drive gear may be sheared. Both Gondi-
tions together could be caused by shearing of the oil
pump (gearcase) drive gear key. In cold weather slush
ice formed from moisture condensation in ofl may block
ol passages and cause any of above troubles.

Disassembling (Figure 3-28)
The oil pump may be disassembled, piece-by-piece

without removing gearcase cover, with engine in
chassis as follows:

NOTE
Gears and keys must be replaced in the same position
as remove
1. Disconnect oil lines and ol pressure switch (1)
from pump.

2. Remove bolts and lockwashers (2) that hold oil
pump cover in place.

3. Remove oil pump cover (3) and gasket (4).

4. Remove lock ring (5), drive gear (6), gear key (7) and
idler gear {8).

CAUTION

Do not allow drive shat (11) to be pushed Into gearcase
because key could fall out of shaft into gearcase.

5. Remove the oil pump body mounting hardware (9
or 9A) and slip pump body (10) off drive gear shaft
()

6. Remove drive gear (12), key (13) and idler gear (14).

7. Remove relief valve plug (15) from pump body and
remove relief valve spring (16), dowel (27) and valve
an.

8. Remove check valve spring cover screw and O-fing.
(18), valve spring (1) and ball (20).
9. Remove the chain oiler adjusting screw (21) on
1982 and earlier models except FXB.
10. Oil pump slbows (22) may be turned oul of pump

cover to facilitate cleaning.

Cleaning, Inspection And Repair
(Figure 3-28)

Thoroughly clean all parts in cleaning solvent and blow
pump body passages clear with compressed air. Inspect
valves and valve seats for pitting and wear. Replace
pump having worn or damaged valve seal. Inspact keys
and keyways. Inspect scavenger and feed pump gear
teeth for gouging or cracking caused by forsign ma-
terials going through pump. Replace seal (28) with lip
facing faed gear. Pump shaits and bushings normally
Iast for the lifetime of the engin:

Assembling (Figure 3-28)
NOTE

Do not mix gears and keys, replace in original location.
Ol pump gaskets should not be reused. Use only FAC-
TORY MADE gaskets. Lock rings are often damaged
when removed. Use new lock rings and be suré they are
seated securely in the groove.

Install oil pump elbows and nipples (22).

2. On 1882 and earlier models except FXB, install the
adjusting screw (21). Bottom the screw then turn it

out 1/4 turn.

3. Install check valve ball (20), valve spring (19) and
cover screw (18).

4, Install relief valve plunger (17), spring (16) and plug

15). 1080110 in-lbs torque.

5 Install kay (13) and drive gear (12) on drive shaft
).

6. Install idier gear (14) on idler gear shaft from back
side of oil pump bedy (10).

7. Place new gasket (21) on gearcase and install
pump body (10) and snug mounting hardware (8 or
9AL

B. Install key (7) and drive gear (6). Secure drive gear

(8) with new lock ring (5).

9. Install idler gear (8).



TE
Items 12 and 14 are scavanger gears.
Items 6 and 8 are feed gears.

18. Check wire spring cover scraw
18. Check valves

20. Check valve ball

21. Chain oiler adjusting sorew

1. Oil pressure switch 9. Stud nuts and washers (2) (1878 %)
2. Cover bolt and washer  9A. Bolt and lockwasher (1879 and later) | (1982 & earlier except FXB)
3. 0il pump cover 10. Oil pump body 22. 0l line elbow and nipple (2)
4 G ket 11. Ol pump gear drive shaft 23. Chain oller pipe
5. Lock ring 12. Drive gear (1982 & earlier except FXB)
8. Drive gear 13. Gear key 24. Body gasket
7. Gear key 14. Idler gear 25. Idler gear shaft
8. Idler gear 15. Relief valve plug and washer 26. Plug and gasket
16. Rellef valve spring 27. Dowel*
* 1981 & early 1982 17. Relle! valve spring plunger 28. Seal
Figure 3.28. Oil Pump — Exploded View
10, Install @ new cover gasket (4) and oil pump cover (3) VALVE TAPPETS AND GUIDES

with bolts and lockwashers (2). Tighten hardware
(2 and 8) evenly to 4550 in-Ibs torque If plastic
gaskels are used. Tighten hardware (2 and 9) lo
50-60 in-Ibs torque if white paper gaskels are used
Tighten hardware (2 and 9) to 90-120 in-lbs torgue if
black paper gaskets are used,

CAUTION

Do not overtighten mounting bolts and nuts. Over.
tightening will eliminate pump gear side clearance
which may cause the pump to seize up, damaging pump
and engine parts.

Install il pressure switch (1).

12 Connect oil lines to pump. (Figure 3-2, 3-30). OIl
hose connections use oné piece band lype clamps
which cannot be reused. Use HOSE GLAMP TOOL,
Part No. HD-8708765A to squeeze new hose
clamps tight
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General

The tappst assembly consists of tappet, roller and
hydraulic unit. The tappet and roller, under compression
force from valve spring, follow the surface of the revoly-
ing cam. The up-and-down molion produced Is transmit-
ted to the valve by the hydraulic unit, push rod and
rocker arm. The hydraulic unit contains a piston or
plunger and cylinder plus a check vaive ball which allow
the unit to pump itself full of engine il to take up all
play in the entire valve train,

When hydraulic units are functioning properly the
assembly operates with no tappet clearance. The units
automatically compensate for heat expansion 1o main-
tain a no-clearance condition.

It is normal for tappets to click when engine is startad
after standing for some time. Hydraulic units have a
definite LEAK DOWN rate which permits the oil in the
hydraulic unit cylinder to escape. This is necessary to
allow units to compensate for various expansion condi-
tions of parts and still maintain non-clearance opera-
tion. Hydraulic units are functioning properly if they
become quiet after a few minutes of engine operation.




Alr cleaner (top)

1. Oil supply line from tank
2. Oil return line to tank
3. Vent line to oll tank

(chain drive)

5. Crankcase breather hose

6. Front chain oller line to primary
housing (chain drive) 9.

4. Vent line to primary housing 7. Rear chain oller line (chain drive) 10. Tappet block scavenge lines

| tank (right side)

8. Primary housing return line
(chain drive)
Ol pressure switch

Figure 3-29. Oil Hose Routing — 1981 And Earlier

Disassembling Tappets (Figure 3-31)

1 rotate

1t engine cylinder head is not
engine until both valves are closed.

"~

Remove push rod cover spring cap retainer. Lift
push rod covers and retract push rod adjusting
screw until push rod may be lifted out of ball
sockets.

o

Remove oil hose (lale 1981 and early 1982) and
clamp from fitting (7). Scribe lines from the tappet
guide to the crankcase on two sides lo assure
proper realignment during reassembly. Remove
tappet guide screws (1).

Lift out hydraulic units (2). If units are loctited,
remove hydraulic lifter from lifter body. Insert
Harley-Davidson VALVE LIFTER REMOVER, Part
Na. HD-G7102-81 into the internal bore of the lifter
body for removal.

5. Loosen lappel guides by tapping gently with
rawhide or soft metal maliet

6. Insert thumb and forsfinger into push rod opening
in tappet guide and press tops of tappets against
side of guides.

7. Remave tappet and guide assembly. Be careful to

avoid dropping a tappet through guide mounting
hole and into gearcase.

8. Slip push rod cover seals (3, 3A or 38) out top of
tappet guide (4).

9. Pull tappet and roller (5) out bottom of tappet guide
and remove tappel guide gasket (8).

Cleaning And Inspecting

1. Wash all parts except hydraulic units, tapy
roller and gaskets in grease solvent, Hydraulic unit

ES




1. Oil supply line from tank
2. Oil return line to tank
3. Vent line to oil tank
4. Vent line to primary housing
(chain e)
. Crankcase breather hose
6. Front chain oller line to primary
housing (chain drive)
Tappe! oll screen plug
Rear chain oiler adjusting
screw (chain drive 1982 and earlier)
. Rear chain oiler line (chain drive)
. Primary housing return line
(chain drive)
1. Ol pressure switch (Except FXST)

=~

B

Figure 3.30. Oil Pump and Connecting Lines

parts are selectively fitted and may not be inter-
changed as they must be individually and
separately washed. Twist and pull hydraulic piston
ana spring from cylinder and work parts. Tappet
and roller should be soaked in clean engine oil for
two hours. Remove and allow to drain in a clean
Govered conlainer until ready for reassembly into
engine.

Tappet guide screw (4)
Hydraulic unit (2)

Cork washer (2} (1978 ta early 1979)
Guing 2 late 1873 and leter

ate 1981 and later)

Tlppcl guide
Tappet and roller assembly (2)
Tappet guide gasket

Fitting (late 1881 and early 1882)

rlﬂv-p;gwmA

re 3-31. Tappet Assembly — Exploded View

2. Blow out oil passages in lappel guides and
hydraulic units with compressed air. Insert a
langth of wire inta oil channe! openings in tappet
guide to make sure passages are open. Air dry all
parts

@

Examine cam lobes through tappat guide holes in
gearcase for nicked, grooved or chipped condition,
Examine tappel guide matching surfaces for scuff-
ing or graoving

-

When tappet fit in guide exceeds service limil
shown in engine SPECIFICATIONS, replace worn
parts. If roller radial clearance is found to be not
more than .0012in., force out pin on arbor press, in-
sert new parts and peen on stake pin ends.

o

Check roller end clearance. Replace all units ex-
ceeding service limits listed in specifications.

Assembling Tappets (Figure 3-31)

1. See Figure 3-31, 3-32. Slip tappets (5) inlo guide 4)
s0 flat surfaces on tappets are toward center of
quide as shown. If flat surfaces with holes are not
loward center of guide, engine oil will not feed
across and exhaust hydraulic unit cannot fill witn
oil

~

Assemble tappet guide gaskel dry and insert tap-
pel guide assembly in place on gearcase with
scribed lines matching to =.0005 in. Hold tappets
in place with thumb and forefinger as when unit
‘was removed.

@

Assemble push rod cover O-ring or quad ring, push
rod hydraulic units and tappel guide screw.
Tightan tappet guide screw to 80-120 in-ibs tarque

»

Install il hose on tappet guide fitting using new
clamy



5. Assemble remainder of push rod assembly.

6. Adjust tappet clearance as described in CYLIN-
ER HEAD.

Figure 3-32. Inserting Tappets on Guide

GEARCASE COVER AND
TIMING GEARS

General

The gearcase, located on the right side of the engine

crankcase, conlains a train of gears which transmit
engine powsr to the cam shafl and ignition timer,
crankcase breather and oil pump. The gearcase is

lubricated with engine oil through the breather valve

from engine crankcase.

Shats run in bushings except the crankcase side of the

cam shaft which operates in a needle roller bearing.

Disassembling Gearcase (Figure 3-34)

Before disassembling gearcase, it is advisable to

remave push rods, tappets, push rod hydraulic units and

tappe! guides as described in DISASSEMBLING TAP-

PETS.

1. Remave tappel oil screen cap (1), O-ring (2), screen

spring (3) and screen (4). Drill out two cover rivets

{5) and remove cover.

e

b

3

I

Figure 3-33. Pulling Pinion Gear

Remave two ignition sensor cover screws (6), cover
(7) and gasket (8).

Remove sensor plate screws and lockwashers (9).

Disconnect sensor plate wires at connection so
that sensor plate may be moved out of the way

Remove bolt (11) and rotor (12).
Remove gearcase cover screws (13, 14 and 15).

Tap gearcase cover with wood of rawhide mallet lo
loosen and remove gear cover (16) and gearcase
cover gasket (17).

Remove breather valve spacing washer (18) and
breather gear (18).

Remove cam gear (20), spacing washer (21) and
thrust washer (22}

Remove pinion gear shaft nut (23) which has a left
hand thread. Use PINION SHAFT NUT SOCKET,
Part No. HD-84555-55A. Pull pinion gear (24) using
PINION GEAR PULLER AND INSTALLER, Part No.
HD-96830-51 as shown in Figure 333, Tool has left-
hand threads.

Remove key (25), gear shaft pinion spacer (26), oil
pump pinian shaft gear (27) and key (28).

Use a lock ring pliers such as Snap-On No. PR129A
‘and remove il pump drive gear shaft lock ring (29),
drive gear (30) and drive gear key (31).
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1. il screen cap
2. Ot

3. Oil screen spring

4. Oil screen

5. Quter caver and rivets (2)

6. Inner cover screw (2)

7. Inner cover

8. Gasket

9. Sensor plate screw and lockwasher (2)
10. Sensor plate
11. Rotor bolt
12. Rotor
13. Gear cover screw, 1 in. (2)
cover screw, 1-1/4 in. (3)
. Gear cover screw, 1-314 in. (1)
16. Gear cover
17. Gear cover gasket
18. Breather gear washer

19, Breather gear
20. Cam gear

Cam gear spacing washer
cam

thrust washer

Gear shaft nut

Pinion gear

Pinion gear key

Pinion gear spacer

Oil pump pinion shaft gear

Oil pump pinion shaft gear key
Oil pump drive gear lock ring
Oil pump drive gear

Oil pump drive gear key

Gear cover camshaft bushing
33. Gear cover pinion shaft bushing
34, Camshalt oll seal

35. Camshaft needle bearing

36. Cover dowel pin (2)

37. Wire clip

38. Welch plug

39. Oil line fitting

40. Oil pump shaft

BLBBENRRRERR

NOTE: 1980 and later ignition system components are shown in this filustration.
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Figure 334, Gearcase




13, If necessary, remove oil pump bolts and washers
and remove oil pump from gearcase. See DISAS-
SEMBLING OIL PUMP.

Cleaning And Inspecting (Figure 3-34)

Wash and air dry all parts. Wash inside of case. I
crankcase is 10 be disassembled, wash parts after
complete disassembly. If it is not to be dis-
assembled, be careful 1o get no grease or solvent
into crankcase when washing gearcase.

2. Inspect oil screen (4) carefully to make sure mesh
is open. Fill screen with oil and watch for complate
and even flow of oil through screen. Replace plugged
or partially plugged screen.

@

Inspect cam gear and pinion gear bushings (32 and
33) in gearcase cover for pitting, scuffing and
grooving. Determine amount of pinion and cam
shalt wear in cover bushing. If it exceeds service
limit shown in engine SPECIFICATIONS, install
new bushings

Inspect cam gear oil seal (34) in cover to see that
lip is in good condition.

-

Attach dial indicator to gearcase cover mounting
screw hole and determine amount of pinion shaft
play in right main roller bearing. When service limit
in engine SPECIFICATIONS is exceedad, bearings
and/or cam shaft should be replaced.

®

Inspect needle bearing (35) for wear, broken o
gouged bearings. If end of cam shaft shows any
appreciable wear (0.003 in. or more), needle bear-
ing is probably wom 10 & point where replacament
of bearing and cam shaft are advisable.

Needle bearing can be removed and installed in
crankcase without disassembling crankcase using
PULLER TOOL, Part No. HD-95760-69, as shown in
Figure 3-38. Press needle roller bearing into crank-
case with NEEDLE BEARING TOOL, Part No.
HD-97272.80, as shown in Figure 338. Press from
heavier end having the manufacturer's name only.
Prassing from opposite end will crush roller race
and bind rollers, Pinion shaft main roller bearing
may be replaced only when crankcase is disas-
sembled, see DISASSEMBLING CRANKCASE.

@

Inspect gears for wear. Assemble pinion and cam
gears 1o respective positions in gearcase. Omit
cam gear end space for the purpose of checking
gear mesh, Attach cover with at laast three cover
scraws. Mesh is considered ideal when no play be-
tween gears can be felt and cam gear can be
moved back and forth along shaft axis with slight
drag.

Replacing Gearcase Cover Bushings
(Figure 3-34)

Remove pinion shaft cover bushing using PULLER
TOOL, Part No. HD-95760-68, as shown In Figure 3-35.

Figure 3-35. Removing Pinion Shaft Cover Bushing

Figure 3:36. Line Reaming Cover Bushing

Install new pinion gear shaft bushing (33) in hole in
cover as follows:

Position bushing in cover so flat on bushing is in
line with oil hole in cover. Press in bushing on ar-
bor press until top of bushing is fiush with case
bushing boss on cover. Locale and center punch
new dowel pin location 1/8 in. or mare from original
location. Drill No. 31 hole 3/16 in. deep. Press in
bushing until it bottoms on shoulder in cover boss
hole. Continue drilling dowel pin hole to depth of
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/32 in. from top of bushing. Drive in new dowel pin
and caretully peen edges of hole to lack pin in
place.

1962 and later production vehicles do not have the
pinion gear shaft bushing (33) or the cam shaft
cover bushing (32) pinned at assembly. Replace-
ment bushings will require that the bushing Is
pinned to the cover to prevent possible bushing
rotation,

To replace cam shaft cover bushing (32), procesd
as follows:

Use PULLER TOOL, Part No. HD-95760-69, to ex-
tract old bushing. Make a mark on outside of
bushing boss to locate original dowel pin hole.
Press in new bushing with arbor press until
shoulder is against cover boss, Locate new dowel
pin hole at least 1/8 in. from original hole, center-
punch and drill No. 31 hole exactly 932 in. deep.
Drive in new dowel pin and peen bushing edges
over dowel o secure it.

Drill lutrication oil hole through wall of bushing
with 5/32 in. drill using oil hole in bushing boss as
a drill guide

Pinion shaft and cam shaft bushings must be line
reamed to remove burrs and irregularities from
hole and o ensure perfect alignment. If crankcase
is not disassembled, use another right crankcase
side. Fasten cover in place with at least three
screws.

To ream pinion shaft bushing, insert reamer pilot
in right crankcase roller race as shown in Figure
336, Insert 9116 in. PINION SHAFT COVER BUSH-
ING REAMER, Part No. HD-84805-57, through pilot
and push into cover bushing until it bottoms, then
give reamer ane complete turn to size bushing.

Rolale reamer the same direction (clackwise) dur-
ing extraction

T ream cam gear cover bushing, use a 1 in. expan
sion reamer and ream to 1.003/1.002 in. diameter.

Assembling

336

Belore assembling gear train, determine amount
of end play in breather gear s follows: Assemble
breather gear and dry cover gasket to gearcase.
Select spacer washer (use washer disassembled
unless it is known to give incorrect spacing) and
position on end of breather gear. Place a steel
straightedge across gearcase al spacer. With
thickness gauge, measure distance between
straightedge and spacer. Subtract 0.006 In.
(amount gasket will compress) from this figure to
determine gear and play. An end play tolerance of
0.001 to 0.016 in. is carrect. If end play exceeds
maximum, insert thicker spacer. Breather vaive
and gear spacer washers are available 0.110,0.115,
0.120 and 0.125 in. thick.

2. Establish proper cam gear end play as follows: In-
stall thrust washer, spacing washer and cam gear.
Position cover gasket and secure cover with at
least four screws. Measure cam shaft end play be-
tween cam gear shaft and thrust washer with
thickness gauge through tappet guide hole in gear-
case. End play should be from 0.001 to 0.016 in. If
measurement is under or over lolerance, remove
cover and replace spacing washer with ane to give
suitable clearance. Cam gear spacing washers are
avallable in .005 increments from 0.050 to 0,095 in
thick.,

»

See Figure 334, Make sure that chamler on oil
ion shaft gear (27) faces toward the in-
side. Tighten pinion gear shaft nut (23) to 35-45 1
Ibs. Make sure that gear shaft pinion spacer (26)
has noticeable end play. Breather, cam and pinion
gears contain timing marks which must be aligned
or matched as shown in Figure 336, Rotate gear
train and note if it revolves freely. A bind indicates
gears are meshed too tightly.

A

Figure 3-37. Timing Gears with Timing Marks Aligned

NOTE

Pinion gears and cam gears are color coded according
fo their pitch diameters. When replacing only one of
these gears, it is advisabie 1o replace it with a gear hav-
ing the same color code. If gears are not matched ac-
cording ta their coler, lifter noise or gear whine may
resuit. Refer to your Parts Catalog for proper color code
matching. If a matched set of gears produces a severe
gear whine, the next smailer pinion gear may be used to
Gblain proper gear ciearance. If a lifter type noise is pr
sent, the next larger pinion gear may be used. The Prop-
er gear clearance will give a very siight gear whine when
engine is hot.




CAUTION

Due to a change in cam profile the camshafts are

stamped with an identifying latter on the rear cylinder
lobe of the camshatt. Early 1983 and earlier cam-

intak
sha
later camshalts are identitied with the letter “S”. The
twa camshafts are not interchangeable.

=

o

Apply a coat of non-hardening gaskel sealer to
crankease and cover gasket surface. Position new
cover gasket and secure cover with all cover
screws. Tighten screws 10 8-120 in-Ibs torque. Afler
securing cover, pour anout 1/4 pint of engine oil
through tappet guide hole over gears ta provide in-
itial lubrication.

Assemble remainder of gearcase and Ignition
timer. See IGNITION SYSTEM, Section 8.

Figure 3-38. Remoaving and Installing Cam Gear Needle Bearing
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GE

CRANKCASE

NERAL

When rod bearings, pinion shatt bearings or sprocket

shaft bearings are in need of repair, the engin

remoay

e must be

ved from the motorcycle as described in STRIP-

PING THE MOTORCYCLE FOR ENGINE REPAIR. It is
recommended procedure 1o check and make repairs 1o
cylinder heads, cylinders and gearcase at the same

time,
haul.

Fly:

or in other words, perform an entire engine over-

wheel End Play Check

(Figure 3-39)

1

@

After engine has been removed from chassis,
securely fasten it to a stand and workbench.

Remove gearcase cover and fasten dial indicator
to gear side crankcase with indicator stem on eng
of gearshaft.

Install BEARING INSTALLATION TOOL, Part No.
HD-87225.55, to sprocket shatft 1o praload the bear-
ing races.

Check amount of main bearing end play by
rotating and pushing on the sprockat shaft whila
reading the dial indicalor. Rotate and pull an the
sprocket shaft and note the difference on the in-
dicator readings. If difference {end piay) is not bet-
ween 001 and 004 In., the bearing inner spacer
must be replaced. Choose spacer from the chart. A
thinner spacer will result in less end play.

Figure 3-39. Checking Flywheel End Play

DISASSEMBLING CRANKCASE

1. Remove cylinder heads as described in DISAS-
SEMBLING CYLINDER HEAD.

2. Remove cylinders as described in DISASSEM-
BLING CYLINDER AND PISTON.

[ parTNoO. SIZE
9120 1092510915
o .0945/.0935
9122 096510955
9123 09850975
9124 100510995
9125 102501015
9126 1045(1036
927 1085/.1055
9128 1085/.1075
9128 1106/.1085
9130 112601115
8131 114511135
9132 116511155
2133 .1185L1175

- 9134 .1205/.1195

stud bolt, 318 x 3-1/4 in. (2)
3 Cranvease stud, 516 x 8 1. (ight center
3. Crankcase stud, 5/16 x 6 In. (left canter)
4. Crankcase stud, 516 x 57/18 In. (2)

(top and top right)
5. Crankcass stud, 11/32 x 51316 In.

(2) (left and right bottom)

Bearing Inner Spacers

Figure 3-40. Crankcase Studs — Exploded View
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3. Remove gearcase parts as described is DISAS-
SEMBLING GEARCASE. Check flywheel end play
as described previously.

s

See Figure 340, Remova crankcase bolts and
studs (1,2, 3, 4, 5). It is necessary 1o remove only
ane stud nut and slip stud and other nut out op-
posite side of crankcase.

NOTE

The top center stud (4) and left and right bottom stud (5)
are fitted 1o the crankcase holes for proper crankcase
alignment. Mark these studs so they can be reinstalied
in their original location.

See Figure 341, Position crankcase with gearcase
(right side) up. Tap crankcase with rawhide o soft
metal mallet to loosen right half. Lift right crank-
case half (1) off pinion shaft main bearings. Re-
move spiral lock ring (2) from pinion shaft with tip
of screwdriver. Lift bearing washers (3 and 5) with
bearings and bearing retainers (4) off pinion shaft.

@

Mount fiywheel and left case assembly on press
table supparting case on parallel bars (Figure 3-46)

and press on end of sprocket shaft with arbor
press until flywheel assembly (8) drops out
Remove seal (7), freeing sprocket side bearing haif
(9), spacer (6) and spacer (10).

If left main bearing is to be replaced, press out
bearing races (11 and 13) from opposite sides of
crankcase hole, using CRANKSHAFT BEARING
REMOVAL & INSTALLATION TOOL, Part No.
HD-34547-80. If bearing set is being replaced,
remave lock ring (12) using a pin punch or similar
toal. Rotate lock ring in groove so that one edge
covers oil hole. Insert tool into oil hole with
tapered end underneath lock ring. Tap on ool to
force one end oul of groove as shown in Figure
347. Starting at this free end, push ring out of
bearing bare,

It flywheels are to be disassembled, place a
flywheel holding lixture such as Rowe number HD
09-1194 in a vise. Inserl pinion shaft into fixture
and install BEARING PULLER, Part No. HD-96015-
564 over sprockel shalt bearing as shown in
Figure 3-48. Tum forcing screw to remove bearing.
Keep bearings in & set with proper bearing outer
races

1. Right crankcase half

2. Spiral lock ring

3. Bearing washer (2)

4, Bearings and retainer

5. Bearing washer (see item 3)
6. Sprocket shaft spacer

7. Sprocket shaft bearing seal
8. Flywheel and rod assembly
9. Sprocket bearing hall

10. Bearing inner spacer

11. Bearing outer race

12. Outer race snap ring

13, Bearing outer race

14, Left crankcase hall

15. Sprocket bearing half

16. Pinion shaft bearing race
lock screw (2)

17. Pinion shaft bearing race

NOTE: Keep parts 9, 10, 11, 12, 13 and 15 as a set. Do not franspose or interchange parts.

Figure 341, Crankcase




FLYWHEELS

General

A commanized flywheel taper design was a running
changs in 1981 production. All tapers have been com-
monized at 6 degrees, and all keys have been standard-
ized.

Except for torque values, all assembly and disassembly
procedures remain unchanged for ihe late style com-
monized flywheel assemblies. Lata and early style com-
ponents must not be intermixed.

Early styls, approximataly 1.420 in.
Late style, approximately 1.320 in.

CAUTION
Figure 344, Sprocket Shall (1340cc) Taper End
late and early can cause
jpermanent damage to ny-nnl assembly.
; 1200cc/1340cc
The following figures and chart include o
identify late and early style components. LATE STYLE EARLY STYLE
NOTABLE NOTABLE
PART MARKING MARKING
Flywheel Rear cylinder
Early style, compound (2) hole oil path Sprocket Side | timing mark None
(=)
Crank pin hols Flywhesl Single hole il Gompound (2)
Gear Side path hale oil path
Late stye, (See Figure 339) | (See Figure 339
single hole ol path Grank Pin Oil hole 90° to | Oil hale 135* to
ey 8y
Gear shaft hole (See Figure 3-40) (See Figura 3-40)
Crank Pin Nut | 1-20 in. thread 1-18 in, thread
Sprocket Shatt| Approximate Approximate
diameter at diameter at
Figure 3-42. Flywheel Gear Side Olling Hole (1340cc) large end of large end of
- e e “ ) taper. 1320 In taper. 1.420 in.
(See Figure 3-41) (See Figure 3-41)
Gear Shaft au hole 90° to | Oil hole 135° 1o
E'"" 't';: "::W“" a < [so. Figure 340) | (See Figure 3.40)
Sprocket 1-1/B-16 in. 117816 In.
Shaft Nut thread fit of thread
thread changed
Gear Shaft | 3/4-20 in. thread | 3/4-18 in. thread
Gear Shaft | Small woodruff | Large woodruft
Key kay, 118 in. wide | key, 18 in. wide
x 348 in. long x 12 in. long
GCrank Key Small woodruff | Large woodrutf
key, 18 in. wide |  key, 316 In.
X 3 in. long wide x 12 in.
Figure 3-43. Crank Pin and Gear Shaft Oil Holes long
(1200ccH340cc)
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Disassembling Flywheels (Figure 3-46)

Place flywhesis in flywheel holding fixture and
remove crank pin nut using FLYWHEEL NUT
WRENCH, Part No. HD-94546-41, as shown in
Figure 345. To loosen flywheel, strike right
fiywheel rim with soft metal mallet at 90 degrees to
crankpin. Remove right flywheel and gear shaft
assembly. Remave crank pin key (11, Figure 3-45).

Hold down bearing assembly with a short langth of
pipe or tuping so connecting rods (3) may be
slipped off bearings. Remave bearings (4). Hold
together in set until bearings are washed and re-
fitted 1o crank pin.

Refer to Figure 347, Using 1-5/8 in. socket, Snap-
On Part No. 56202, remove sprocket shaft nut (12).
Press sprockat shaft (13) out of flywheel

Turn fiywheel over in fixture and remova crank pin
nut (1). Press crank pin out of flywheel.

Place pinion shaft and flywheel In fixture and
remave pinion shaft nut (5). Press pinion shaft (7)
out of flywheel and remove key (8) from shaft

Cleaning And Inspecting Flywheels
(Figure 3-49)

=

©

e
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Wash all parts in grease solvent and blow dry with
compressed air. Examine crank pin for wear, groov-
ing and pitting. If the surface is at all worn, replace
with new pin. Examine flywheel washers (14 and
15). If sither washer is warn and grooved, it should
be replaced.

Examine connecting rod lower races. If they ap-
pear slightly grooved or shouldered where edge of
bearing rollets rids, they may be lapped out and
oversize bearing rollers installed. If they appear
badly worn, grooved of pitted, new rods should be
installed, preferably as an assembly with new
bearings and crankpin.

Examine pinion shaft and right crankcase bearing
race (17, Figure 3-41) for pitting, grooving and
gouging at point where right main roller bearings
ride. A shaft that is worn must be replaced. If
bushing is worn beyond repair, replace as de-
scribed in TRUING AND SIZING SHAFT MAIN
BEARING.

Examine sprockel shaft outer races for wear,
grooving and heat discoloration. The sprocket
shaft Timken tapered roller bearings are manufac-
tured in selectively fitted sets. The same serial
number appears on all parts. If any part is dam-
aged, the complete sel must be replaced. If a new
bearing set is installed, check flywheel end play as
described earlier in this section.

Figure 3.45. Removing Crank Pin Nut

Figure 3-48. Pressing Flywheels Out of Crankcasa

Replacing Flywheel Washers

Replace worn flywheel washers as follows:

1. Washer is a close fit in fHlywheel recess and is
secured originally by punching flywheel metal

tight agains! the washer at several points. It is
usually necessary 1o drill a small hole (1/8 in. or




47. Removing Lock Ring

Figu

smaller) at the outer edge of the washer to permit
getting pointed tool undemeath to pry it out. The
hole is drilled only slighlly deapar than the
thickness of the washer lo avoid removing more
metal than necessary.

g

Before installing new washer, scrape outer edge of
washer recess where metal was punched against
it s0 new washer may seat fully against recess bot-
tom. If washer does not seat fully, forked rod is not
likely to have necessary clearance for side play.

Lapping Connecting Rod Races

1. See Figure 3-50. Connecting rod lower races that
are likely to clean up within the range of oversize
bearing rollers and are otherwise in serviceable
condition, should be trued and sized up with CON-
MECTING ROD LAPPING ARBOR, Parl No.
HD-96740-36

Turn lap in lathe at 150 to 200 rpm. Adjust lap by
means of adjusting nut o a dragging but free fit in
rod race. Clean lap bafore using, then apply fine
lapping compound (No. 220 grit grinding com-
pound mixed with oil) 1o 1ap. A loose lap will “ball
moulh” bearing race 50 it must be kept adjusted at
all times. To avoid grooving of tapering lapped sur-
faces in rods, work rod back and forth the full
Iength of the lap holding rod as near race end as
possible. Lap rods individually.

Fitting Rod Bearings

Oversize rollers are available in 0.0002, 0.0004, 0.0008,
0.0008 and 0.0010 in, oversize.

There are two ways to determine oversize rollers 1o use.

Figure 348. Pulling Bearing from Spracket Shaft

Both methods will result in properly fitted bearings if
applied correctly.

Al fitting and checking must be made with bearings,
rods and crank pin clean and free of oil

Use a micrometer to measure the outside diameter
of the crank pin at its center, Use an inside
micrometer or lelescoping hole gauge 10 measure
the inside diameter of the rod races. Sublract the
diameter of the crank pin from the inside diameter
of the bearing race. Sublract from this figure the
standard allowance for bearing running fit size.
This answer, divided by two will give proper roller
size. To find oversize amount of bearing, subtract
from this figure the diameter of a standard roller.

EXAMPLE:

The rod bearing race measures 1.6263 in. after lapping
and truing. The crank pin is slightly worn and measures
1.24B5 in. Subtract 1.2485 in. from 1.6263 in. The answer,
0.3778 in,, represents the diameters of both rollers (one
on each side) plus clearance for running fit. Subliact
minimum clearance for running fit (0.001 in) The
answer, 0.3768 In., Is then divided by two 1o get the
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1. Crank pin nut 5. Pinion shaft nut 10. Crank pin

2. Left fiywheel 6. Right flywheel 1. Crank pin key

3. Connecting rods (one 7. Pinion shaft 12. Sprocket shaft nut
forked, one single end) 8. Pinion shat key 13. Sprocket shaft

4. Bearing rollers and retainers 9. Crank pin nut 14. Flywheel washer
15. Flywhesl washer

Figure 3-49. Flywheal Assembly

diameter of each oversize raller. In this case it would ba
0.1884 in. To find how much oversize each roller must
be, sublract from this figure the diameter of a standard
roller, or 0.1875 in. Rollers must be 0.0008 in. oversize.

Install any new set of oversize rollers to bearing
races and position on crank pin. Slip rods over
bearings. If they will not fit, it is obvious rollers are
100 large and a smaller size must be tried. If they fit
and spin freely, install a larger set of rollers. Try
various roller sizes until the rods will turn with a
very slight drag. This is a plug fit. Determining run-
ning fit is merely a matter of subtracting one half
the desired running fit clearance (0.0005 in.) from
the roller size fo find the running fit roller size

It may be easier to gauge a plug fit as follows:

Fit any size rollers into races. Position bearings in rods.
Support rods and bearings with left hand. Drop crank
pin (not attached to fiywheel) through crank pin hole.
Plug fit has been achisved when crank pin will slide
slowly through hole from its own weight. Running fit is
then determined by subtracting one half running clear-
ance tram oversize of rollers used 1o make plug fit

All fitting and checking must be made with bearings,

rods and crank pin clean and free of oil.
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CAUTION

Fitting bearings tighter than described may result in
seizing and bearing damage when heat expands parts.

Check overall width of raller retainer assembly. It must
be less than width of female rod end.

Assembling Flywheels
(Figure 3-48)

After correct connecting rod bearing fit has been at-
tained, Glean and assemble parts as follows:

1. Wipe all tapers perfectly clean and free of oil. In-
stall shaft (13) to left flywheel (2).

NOTE

Prior to assembly apply one drop of Loctite AC/620 on
the threads and one drop on the bearing surface at two
poinis 180 degrees apart on the flywheel assembly nuts
(8), (5), (12) and (7). See Figure 3-52.

8

Surtace of
nut facing One drop of
fiywheel Loctite 620

at these locations

Figure 3.51, Squaring Flywheel Faces

Figure 3-52. Retaining Compound Locations

i

Figure 3-53. Truing Flywhee!
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See engine SPECIFICATIONS for proper torque. Assem-
ble pinion shaft (7) and crank pin (10) to right flywheel (8}
making sure that keys (8, 11) are in proper position.

Chack to make sure oil passages through pinion shaft,
right flywheel and crank pin are clear by biowing com-
prassed air into hole in end of pinion shaft.

Position right flywheel assembly in flywheel fix-
ture, crank pin up. Wipe crank pin taper clean. Slip
bearings and connecting rods ovar crank pin with
forked rod to rear cylinder. On late 1983 and later
connecting rods, the area of the male rod where it
joins the crankpin bearing is slightly offset from
ihe rod center. The heavy portion of the offset
must face away from the farked female rod to be
installed correctly. See Figure 3-53. Late 1983 and
later connecting rods will not function in early
1983 and earlier flywheel halves. Wipe crank pin
hole in left flywheel clean and dry. Install left
flywheel and tighten nut lightly. Hold steel
straightedge along outer face of wheel rims at 80
degrees from crank pin as shown in Figure 3-51.
Tap cuter rim of top wheel until wheals are cancen-

4. Turn flywheels siowly and abserve the movement
of indicator pointers. Movement toward llywheels
indicates high points of shafts, Find highest point
of each shaft and chalk-mark flywheel rims at
those points. Remave flywheel from truing stand
and make corrections as staled in step 5.

Crank pin

tric. Tighten nut, recheck with at fre-
quent intervals. Use soft metal hammer to realign
wheels.

Rotation

Figure 3.55. Correcting Flywheel Alignment

5. Flywheel may be out of Irue three ways, A, Band C,
Figure 3.55 or a combination of two of the thres
ways,

When wheels are both out of true as indicated in
“A", tighten C-clamp on rims or wheels opposite
crank pin and lightly tap the rim at the crank pin
with lsad or copper mallet.

When wheels are both out of true as indicated in
“B" drive a hardwood wedge between the wheels
opposite the crank pin and lightly tap the rims near
the crank pins with a mallet.

Figure 3.54. Connecting Rod Installation
(Late 1983 & Later)

3. See Figure 3-53. When nut is fairly tight, install
flywheel assembly in FLYWHEEL TRUING DE-
VICE, Part No. HD-96650-80. Adjust 50 centers ara
snug. Wheels must turn freely but shafts may not
be loose in centers. If flywheel assembly is eithar
loose or squeezed, indicators will not read ac-
curately. Adjust indicators to take reading as near
1o flywheels as possible, so pointers read at about
the middle of the scales.

2

Figure 3-56. Checking Connecting Rod Side Play



When wheels are out of true as indicated in *C,"
strike the rim of the wheel & firm blow at about 90
degrees from crank pin on high side.

Whan wheels are out of true in a combination of
any of conditions shown, correct A or B first, tap-
ping rim of offending wheel only, and then correct
condition C.

NOTE

The number of blows required and how hard they shouid
be struck depends on how far shafts are out of true and
how tight nuts are drawn. Remember that centers must
be loosened slightly before siriking Hywheels. Making
them too loose may result in damaged centers. Never
strike wheels a hard blow near crank pin. This could re-
sult in a broken crank pin.

=

Readjust centers, revolve wheels and lake reading
from indicator. Repeat truing operation until in-
dicated runout does not exceed 0.001 in (each
graduation on indicator is 0.002 in.)

If it is impossible 10 true wheels, chack for a
cracked flywheel, damaged or enlarged tapered
hole, or a sprocket o n shaft worn out of
round at surlace wher ator reading is being
taken. When wheels are true, position in vise and
draw crank pin nuts very light using CRANK PIN
and FLYWHEEL NUT WRENGH, Part No.

HD-84546-41. Use torque wrench 1o finish tighten-
ing as specified in SPECIFICATIONS. Check con-
necting rod side play with thickness gauge as
shown in Figure 3-56. If side play is greater than
tolerance shown in engine SPECIFICATIONS, draw
up crank pin nuts until within tolerance. Insutti-
cient play between rods and flywheel face is caused
by one of the fallowing conditions:

a. Flywheel and crank pin assembled with oil on
tapers and nuts over-tightened. Disassemble,
clean, reassamble.

b. New flywheel washers installed and not fully
seated. Disassemble, inspect, replace deepest
seating flywheel or exchange crank pin. As last
resort, grind down width of farked rod

o

. Tapered holes enlarged as a result of having
been taken apart several times. Replace wheel
sealing deepest.

e

. Cracked flywheel at tapered hole. Replace
Tywheel.

If sides of forked rod are ground to get desired
clearance, backs of bearing retainers must be ground
down to remain narrower than width of female rod.

After rod side play is checked and adjusted crank pin
nut tightened to specitied torque, again racheck wheel
trueness on truing stand. Correct any runout as above.

Truing and Sizing
Pinion Shaft Main Bearing

Before fitting new pinion shaft main bearings, lap bear-
ing race In crankcase 1o true it and remove traces of
waar shoulder at sides of roller paths. Use GRANKGASE
MAIN BEARING LAP, Part No. HD-96710-40.

A race thal is worn beyond limils of oversize bearings
must be replaced. To remave bearing race, remave two
bearing race lock screws (16, Figure 341) from inside of
case. Bearing lock screws (16) are nat installed on later
oduction vehicles. Heat case to 275300 degrees F.
Heating expands case and makes it possible to remove
bearing race using less force. Press worn race (17,
Figure 3-41) out and new race in. New race musl be
Iapped slightly to true and align with left case bearing,
and to attain a size compatible with roller sizes
available.

Lapping Engine Main Bearings
(Figure 3-57)

Secure right and left crankcase halves with three
crankcase stud bolts (lop center and bottom left
and right). The sprocket shaft bearing ouler races
and large spacer must be installed in left
crankcase.

o

Assemble lapping arbor to lapping handle and
assemble guide sleave to sprocket shaft bearing
bushing. Sleeves, for use with tapered bearing, are
assembled 1o case with bearings and small spacer
«ollar, Turn sleeve parts finger tight.

@

Insert lap shaft with arbor assembled through pin-
ion bearing bushing and into guide sleeve. Tighten
arbor expansion collars using a length of 5/32 in.
rod as spanner until arbor begins to drag. Do not
adjust arbor snug in bushing or bushing will “bell,”
a condition where hole is larger at ends than it is in
the center.

»

‘Withdraw arbor far enough to coat lightly with fine
lapping compound. Do not apply a heavy coat.
Reposition lap in bushing and tum handle at
moderate hand speed. Work lap back and forth in
bushing as it is revolved 10 avoid grooving and
tapering,

5. At frequent intervals, remove Iap 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 neces-
sary, flush off lap in cleaning solvent, air dry and
S5piy Irash, lght caat of fing Iapping compound.
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Figure 3-57. Lapping Pinion Shaft Main Bearing Race

Fitting Pinion Shaft Bearing

The fitting of pinion shaft bearing is done in much the
same way as fitting lower rod bearings (see FITTING
ROD BEARINGS )

All fitting must be done with bearings that are clean and
dry. Olled surfaces will take up soma clearance and give
a false reading.

A plug fit is first determined using the pinion shaft
that will be used on engine being ovarhauled, or
spare shaft of exactly same size. When a plug fit
has been found, pinion shaft will enter bearing
slowly under its own weight, will turn with only &
very light drag and will have no perceptible shake.

2. A running fit is determined from a plug fit by sub-
tracting one half the desired running fit clearance
from the size of the plug fit rollers.

EXAMPLE

Running fit clearance is 0.0008 to 0.002 in. loose. See
engine SPEGIFICATIONS. If a plug fit was achieved with
0.0008 in. oversize rollers, subtract ane hall running fit
clearance from plug fit roller oversize. Use figure
representing middle or average of tolerance span, .014
in. One half the average of tolerance (0007 in.), sub-
tracted from roller oversize (0.0008 in), indicates that
0.0001 in. oversize rollers should be used to produce a
suitable running fit.

Owersize rollers are available in 0.0001, 0.0002,
0.0003, 0.0004, 0.0005, 0.0006, 0.0008, and 0.0010 in.
sizes. All calculations should therefore be made to
nearest available size.

Fitting Sprocket Bearing

It flywheel end play is within tolerance and if Timken
tapared roller bearings and races pass visual check and
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have no apparent wear, the same set may be reinstalled,

all parts of be in exactly
the same order they were removed. If any part of bearing
assembly is worn, entire assembly should be replaced.

ASSEMBLING CRANKCASE
(Figure 3-41)

Install flywheel side ocuter race lock ring (12) in
case. When properly installed, oll hole in lock ring
groove will be centered in lock ring gap. Use arbor
press and OUTER RACE PRESS PLUG, Part No.
HD-97194-57, to press outer race parts into
crankcase bushing one at a time. Press the races
into the case, one from each side, with the largest
diameter cutward to match taper of bearings. Be
sure each race boltoms on the lock ring.

2. Pasition flywheel assembly, sprockel shaft up, in
flywheel fixture. Press bearing (15) on sprocket
shaft using BEARING INSTALLATION TOOL, Part
No. HD-9722555. SPROCKET SHAFT SPAGER
HD-24036-70 may be needed with BEARING IN-
STALLATION TOOL as shown in Figure 358. Press
the parts on using the sprocket shaft spacer as a
pressing taol only.

@

Remove taal and slip the bearing, small end up,
over sprocket shaft, starting it squarely. Turn tool
sorew onto sprocket shaft thread and tighten
securely.

»

Install the bearing inner spacer (10} and tool sleeve
and press bearing against flange on flywheel using
the tool as shown in Figure 3-58.

o

Slip crankcase half, with outer race parts installed,
over shaft. Slip bearing over ool screw, small end
down toward inner spacer. Position tool sleeve
pressing bearings tightly together as shown in
Figure 3-59. Bearings musl be tight against the
bearing Inner spacer lo provide correct bearing
clearance.

-

Remove assembly from flywheel fixture and inst:
bearing washer (5, bearings (4) and bearing
washer (3) on pinion shaft. install new spiral lock
(2) on groove in pinian shaft. Siip right case hall
over bearing and against left case half after apply-
ing a coat of Harley-Davidson GRANKCASE
SEALANT, 99650-81 1o parting surfaces.

7. See Figure 340, Align case halves and tap crank-
case studs {4 and 5) into holes. These four studs
properly align the case halves and must be install-
ed bafore remaining studs. Start nuts and tighten
until snug. Assemble remaining studs, bolts and
nuts. Tighten nuts on studs to 15-18 ft-Ibs torque.
Tighten nuts on bolts to 1519 ft-ibs torque.



Check exact amount of fiywheel end play with dial
indicator as direcled at the beginning of this sec-
mine if within specitied limits. See

See Figure 3-41. Install spacer (6). Press seal (7) in-
to crankcase with lip loward flywheels.

Install compensaling spracket shaft extension. See
PRIMARY CHAIN AND SPROCKETS, Section &

T

Figure 3.58, Pressing Bearing on Sprocket Shaft

o

Figure 3.69. Pressing Flywheel into Crankcase

NOTE

Sprockets must be aligned through use of correct
thickness sprocket spacers. Method for checking and
determining correct spacer thickness is given in Sec-
tion & under PRIMARY CHAIN or PRIMARY BELT AND
SPROCKETS.
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SPECIFICATIONS

GENERAL
Number of Cylinders . ...
TYPR <eeevirinaeainn
Horsepower . .
Bore ..
Stroke

3.498 in. (B8.8 mm)
. 4.250in. (108.0mmj
816 cu.in.

Torque ieiiiae.. B2 M @ 3600 rpm
P Y

Compression Ratio . .

VALVES

Fit in gulde with seal -
Exhaus 4
|n|al(B ,,,,,,

Seat width .

Stem protrusion from cylinder
e Bosacc S v 1.880-2.014in.

Outer spring

1.751-1.848 in. (closed) ..72.821bs.
1.282-1.378 in. (open) . 183-207 Ibs.
free length . .21052.477in.

Inner spring
1.577-1.683 in. (closed)
1107:4.213in. Goper)
tree length .

ROCKER ARM

Shaft fit in bushing (loose) . . .
End clearance
Bushing it in rocker arm (tight

ROCKER ARM SHAFI'

Shaft it in rocker cover (Ioose) 0007-0022 in
PISTON
Fitin cylinder (loose) . . 00080023 n.

008-.015in.
015-055in.

Compression ring gap. . . .
Ol control ring rail gap
cnmprecsmf\ ring side clearance -

. 002-0047 in.
2 M isechsbaiyianns .0016-0043 In.
il control ring side c\euarma 001-.006 in.
Piston pin fit{1008e) ................ 0002-.0007 in.
CYLINDER HEAD
Valve guide in head (tight) . . 0033002 in.
Valve seat inhead (tight). ... [0045-0020 n.
Head gasket surface (fiatness) 006 in. total

CONNECTING ROD
Piston pin fit (locse) .

Side play between {lywheels
Fit on crankpin (loose) .

TAPPETS

Guide fit in crankease .
Fit in guide .
Roller fit .
Roller end clearance ..

0003-.0009 in.

" 010-014in,

OIL PUMP PRESSURE

At normal operating temperature and engine speed of
2000 rpm oil pressure should be 12-35 psi.
GEARCASE

Breather gear endplay ..
Cam gear shaf

(crankcase bushing) ....................
FLYWHEELS
Runout {flywheels at rim) . .000-.006 in.
Runout (shaft at flywheels) .000-.001 in,
Endplay . . 00tin,

SPROCKET SHAFT BEAH}NG
Gup fitin crankcase ftight) . . .0032-0012in.
Cone fit on shaft {ight ... . . 00150002 n.

PINION SHAFT BEAHINGS

Raller bearing fit (loose) .
Cover bushing fit (icose) . .

IGNITION TIMING

. not adjustable

. 5°BTDC (1/64 in. BTDC)
35 'BTDC (716 in. BTDC)

SParkpIUGEaR . ...t 038-043 in.

TORQUES

Shattipin installed without hyduullc press

Sprocket shaft nut ... .. 200-320 fibs

Crankpin nut . 180-210 ft-lbs
140-170 ft-Ibs

35-45 ft-lbs
. 90120 inlbs.

P i
il pump cover bolt or nut . ..

Tappet guide bolts . 90-120 in-lbs
Racker cover -
§116in_bolts . 22:25ftibs
114in. bolts , . 1112 ftbs.
Cylinder head boits . ... 28281tlbs
Upper engine mounting bracket nut ... ... 2228 ftbs

Crankca:
Crankcase bolt ......
Gearcase cover screws .
Timer screws (inner cover & sensor plate)
Tappet screen plug .
Spark plug .
Rotor boit .

SERVICE WEAR LIMITS

Service limits are given here as a guideline for measur-
ing engine components that are not new. For new com-
ponents or for measurements not given here, use
measurements given above.

1215 ftdbs

ms
. 43-48inlbs




Valves
Fit in guide - with seal
Exhaust
intake
Stem taper
Stem-face eccentricity
Head margin .
Seat width *
Stem protrusion
head boss

1.980-2.034 in.

Rocker Arm

Shaft it in bushing (loose) 00050038 in.

End clearance . . 010-038
Rocker Arm Shaft
Shaft fit in rocker cover (loose) ..... . [002-0035in,

Piston

Fitin cylinder {loose)
Compression ring gap
il control ring gap
cumpusslen ring side :iwl

il control nngsldaclaaranca' 55
Piston pin fit (ioose) .

Cylinder Head
Valve guide in head (tight)
Valve seat in head {tigh!

Head Warpage
Cylinder

Taper...... 000-002 in.
Qutofround . . . 001-,003 in.

Warpage (gasket surfaces)
Top .

0300’5, Bore

Connecting Rod

Piston pin fit (l0ose)
Side play between flywhesl
Fiton crankpin (Ioose) . ..

Tappets
Fitin guide .0008-003 in.
Roller fit . . 0006-. 0015 in.
Roller end clearance . 010-015in.
Gearcase
Breather gearend play ..... 001-016in.
‘Cam gear shaltin bushing .. 0008-.0030 in.
Cam ge: !nall\nbaallﬂq 0005-.0050 in.
Cam ge: Pl . [001-.018 in.
Qil pump drive ihlll

(crankcase bushing) ............... .0008-.0025 in.
Flywheels
Runout (flyw!

Runout wulx at flywnse|§|
End play
Pinion Shaft Bearing

Roller bearing fit (10056) .............
Gover bushing fit (loose} ..............




GENERAL INFORMATION

DESCRIPTION

The engine is the V? Evolution Engine. It is a two-
cylinder, four-cycle, air cooled, overhead-valve V-type. It
has three major component assemblies: cylinders, gear-
case and crankcase.

Cylinder assemblies include cylinder head, valves,
rocker arm cover, rocker arms and piston. Cylinders
mount on the crankcase in a 46° “V" with bath connec-
ting rods running on a single crank pin.

The up and down motion of the pistons in the cylinders
is converted to circular motion in the crankcase. The
S-piece crankshaft consists of an off-center crankpin
positioned between two counterweighted flywheels
‘which rotate on two end shalls (pinion shaft right side
and sprocket shalt left side). These shalls are sup-
ported by roller bearings. The crankpin (big) end of the
rear cylinder connecting rod Is forked 1o fil around the
single crankpin end of the front connecting rod, allow-
ing a single connecling rod crankpin connection to the
flywheels.

Flywheel rotation is clockwise when viewed from the
right side of the engine. Using the front cylinder firing
position as a starting paint, the rear cylinder fires at 315
degrees rotation (360 degrees minus the 45 degraes ba-
tween cylinders). The front cylinder fires in an addi-
tional 405 degrees rotation (360 degrees plus the 45
degrees between cylinders), completing the 720 degrees
of fiywheel rotation necessary for the four piston
strokes.

The gearcase is located in the right side crankcase half
and houses gears which operale and time the valves,
and crankcase breather. The rotaling crankcase
breather relieves crankcase pressure produced by the
downstroke of the pistons, and controls the flow of oil
in the lubrication system. Air exhausted from the
crankease by the breather is fed into the air cleaner
assembly.

le four-loba gear drive cam shafl operates both
The nake snd exhaut valves through the tappets, push
rods and rocker arms. Hydraulic lifters located in the
tappets automatically compensale for heat expansion
to maintain the no-lash fit of valve in components.

Ignition spark is produced by the operation of a com-
puterized microprocessor, electronic ignition module,
ignition coil and spark plugs. Spark timing is deter-
mined by a trigger rotor, magnetic sensing unit, and
Vacuum Operated Electric Switch (V.0.E.S.). Both spark
plugs fire each crankshaft revolution, However, the
spark in one cylinder occurs ineffectively during its ex-
haust stroke.

GASOLINE
Use a good quality leaded of unleaded gasoline (83
pump octane or higher).

LUBRICATION

General

The engine is lubricated by a pressure system oir-
culating oil from the tank through the moving parts and
back 10 tank. For adequate lubrication, the tank must
contain an ample supply of clean oil at all times.

0il consumption depends on the nature of service, fast
or moderate driving, and how well the engine is kept
tuned

Femove tank cap and check oil supply as part of every
pre-riding inspaction. If level is down near REFILL mark
on gauge rod, add oil. When level is down to REFILL
mark, add two quarts. Engine will run cooler and usage
will be less with full oil tank.

The oil tank capacity with filter is 4 quarts on FLT
models and 3 quarts on FXR models. The tank is full
when the oil level is at the upper mark on the dipstick
with the motorcycle in an upright position off the Jitfy
stand. Do not fill above this level because the tank
needs some air space. Insert the cap securely 1o prevent
loakage.

Winter Lubrication

Combustion in an engine produces a certain amount of
waler vapor. During starting and warm-up in cold
weather, especially freezing wealther, this vapor con-
denses to water bafore the crankcase is hot anough to
exhaust the vapar through the breather. If the engine is
run lang enough to thoroughly heat up the crankcase,
the water is again vaporized and blown out through the
breather. A moderately run engine used for only short
trips and seidom allowed to thoraughly warm up will ac-
cumulate increasing amounts of water In the oll tank.
Water mixed with oil for a period of time will form a
sludge that is harmtul 1o the engine (causing rapid wear
of moving parts). In freezing weather this water will
become slush of ice, and if allowed 10 accumulate,
could block oil lines and damage the engine. In winter,
the oil should be changed mare often than in milder
weather, Any engine used for short runs must have the
oil changed frequently, and the oil tank flushed
thoroughly to remove ice and sludge before refilling
with new oil. The farther below freezing the temperature
drops, the more fraguently the oil should be changed.

Changing Oil And Filter

Change oil and oil filter in a new engine after first 500
miles, and at 2500 mile intervals thereatter under nor-
mal service. If motorcycle is ridden hard, under dusty
conditions or in cold weather, oil and filter should be
changed more often. The oil tank should be flushed with
kerasene at the first oil change and at least every sec-
ond oil change thereafter,

1. Run engine until normal operating temperature is
reached.
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Remove oil tank drain plug and allow oil to drain
completely.

Remove and clean the tappet oil screen located
under the plug on the cam case near the rear
cylinder tappet block.

Remova primary chaincase magnelic drain plug
located under the clutch cover on the bottom of
the chaincase. Claan plug and replace.

Replace drain plug and pour cne g

of kerosene

into oil tank and agitate by rocking motoroycle
kom uud&tosidl Remove plug and allow tank to
drain ©

ly before replacing plug. Tighten
plua 10 10 ft-Ibs torque.

Remove ol filter.

Lube rubber seal on new oil filter with engine oil
and install new filter. Hand tighten 14112
turn after seal contacts filter mounting surface.

With drain plug and filter tightened, install three (3)
or four (4) quarts of recommended grade oll deter-
mined from chart below.

Air Temperature Use
(Cold Engine Starting Harley-Davidson
Conditions) Oil Grade

10° 1o 100°F. - Normal Power Blend*
and severe aper- ‘Super Premium
ating conditions

Premium II™

Above 80°F. Extra Heavy
Grade 60
Above 60°F. Regular Heavy
Above 40°F. Medium Heavy
20°t0 40°F. Special Light

9. Start engine and carefully check for oil leaks
around drain plug and oil filter.

10. Check oil level in tank and if necessary add oil to
bring level to one inch from top of tank. Do not fill
tank above this level. Tank needs some air space.

Gneck ol level as a part of every pre-riding inspec-
tion.

0il Hose Routing
Refer to Figure 3-1 for correct location of oil hoses.

Air cleaner (top)

Crankcase vent

il tank (right side)

Figure 3-1. Ol Hose Routing



Oil Pressure Signal Light

If the oil signal light fails 10 go off at speads above idi-
ing, It is usually due 1o low or diluted oil supply. In freez-
ing weather oil feed pipe may clog with ice and sludge,
prevanting circulation of oil A grounded oil signal
switch wire, faully signal switch or trouble with oil
50 cause the light to stay on. If the ail signal
lights fails to go off, always check the il supply first.
Then, if oil supply is normal, look inside the oil tank to
determine if oil returns to the tank from the oil return
pipe outlet located at front of oil tank near filler hole
when the engine is running. If it is returning to the tank,
there is some circulation and engine may be run a short
distance if necessary. If no oil returns, shut off engine
until trouble Is located and corrected.

Operating oil pressure may be checked as follows:

Fill oll tank to proper level. Disconnect oil pressure
switch wire at top of switch and remove swilch. Install
OIL PRESSURE GAUGE, Part No, HD-968212:52. Attach
qauge and road run or

ning until engine is complately warned. A full operating
temperature is essential for accurate gauging. Oil
pressure should be 12:35 psi at 2000 rpm with ol at nor-
mal operating temperature.

An acceptable alternate method of checking oil
pressure is to connecl the gauge, by means of the OIL
PRESSURE GAUGE ADAPTER, Parl No. HD-96821-107
at the tappet screen plug.
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Air oil mist

Low pressure feed

To primary chain oiler -— m#

-,
* e B
——

Crankcase exhaust air

O
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[l High pressure teed
O

W Retum oil

From oil tank

To oil filter =

From primary
chain housing

To air cleaner

A = passage thru oil pump

B = passage thru cam gear cover
C = passage thru crankcase

D = passage thru tappet guide

EVOLUTION OILING SYSTEM



OIL FEED SYSTEM
Ol gravity feeds from oil tank to il pump feed gears (14).

Chack valve (2A) prevents oil drainage from oil tank into
the engine with engine stopped. When feed gears create
a pressure of 3 psi, the check valve in the oll pump rises.

il is fed thru crankcase passage (3C) into the tappet oil
screen. An additional crankcase passage leads lo the
oll pressure switch which activates above 5 psi.

Oil Is fed thru crankcase passage (4C) to the tappet
guide.

Oil passage in tappet guides (5D) provides oil to the bot-
tom of hydraulic litters. Qil fills and pumps up lifters
and continues up thru the oil passage in the valve push
rods. This oil lubricates rocker arm bushings, shafts,
valve stems and push rod sockets.

The pressure created in the top end oil system causes
oil pressure regulating valve (6) to open. Oil is then
allowed to travel thru oll pump passage (7A) into a
crankcase passage (7C) and thru cam gear cover pas-
ge (7B) lubricating pinion shaft bushing and lower
connecting rod bearings.

‘When there is sufficient pressure to feed the upper and
lower oil system, the oil pressure regulating valve lifts
further allowing excessive pressure 1o return to the feed
side of the oil pump cover (BA).

A passage (9A) from the top of the regulating valve
tower leading thru the crankcase into the cam gear
compartment prevents oil from being trapped and not
allowing the regulating valve to lift.

OIL RETURN & CRANKCASE
BREATHING SYSTEM

Feed oil to the rocker area is returned to the crankcase
thru a passage (10) in the cylinder and head. This oil is
then distributed over the piston, cylinder walls and fly-
wheel components,

The rotary breather valve (11) is timed to open on the
downsiroke of the pistons, allowing crankcase exhaust
air pressure to expel scavenged oil from the flywheel
compartment through the breather valve into the cam
gear compartment.

The oil and alr mixture exhausted through the breather
valve Is separated in the cam gear compartment (12).
The oil falls to the bottom of the case (13C), flows to the
passage in the crankcase (14C), is picked up by the
scavenge gears in the oil pump and returned (15A) to the
oil filter and tank. The air along with a light oil mist is
routed around a baffle in the cam gear cover (168
through a passage in the cover. A series of additional
baffles, one in the cam cover and one in the crankcase
(17), further separate the air/oil mist. The air continues
through the crankcase passage (18C) and to the air
cleaner. The oil drops to the bottom of the baffle com-
partment (18C) and on piston upstroke, vacuum pulls oil
thru a timed opening in the breather valve.

Also on the the piston upstroke a timed opening in the
breather valve draws oil from the primary chain housing
(20A & 20C).

Positive cam gear compartment air pressure travels
thru tappet guide passage (21D) and push rod covers.
This pressure helps to evacuate oil from the rocker area
and into the cylinder drain holes (10).

A vent passage (22C) carries an air/oil mist to the
primary chain oiler and also vents to the oil tank.
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DIAGNOSTIC AND REPAIR
PROCEDURES

General

When an angine needs repalr, it is not always possible
to definitely determine baforehand whethar the angine
can be repalred by disassembling only cylinders and
heads, only gearcase; or whether engine must be re-
moved from motorcycle and disassembled for crank-
case repair.

Usually, only upper-end repair is needed and it is recom-
mended procedure 16 first strip motorcycle for aylinder
head, cylinder and piston repair as described in STRIP-
PING MOTORCYCLE FOR ENGINE REPAIR, Steps 1
through 14,

Alter disassembling cylinder head and cylinder it may
be found that lower end repair is nacessary. This re-
quires removal of engine crankcase from frame as
described in Steps 15 through 28 in STRIPPING MOTOR-
CYCLE FOR ENGINE REPAIR.

When it has been definitely datermined beforahand that
wer portion of engine (crankcase) is in need of
repair, remove complele angine from chassis before
starting disassembly as described in Steps 1 through 28
of STRIPPING MOTORCYCLE FOR ENGINE REPAIR.

Symptoms indicating a need for engine repalr are often
misleading, but generally if more than ane symptom s
present, possible symptom causes can be narrowed
down to make at least a partial trouble diagnosis. An
above normal consumption of oil, for example, could ba
caused by several mechanical faults. See TROUBLE-

‘ture, check oil pressure at 3000 rpm. If ail pressure
is above 50 psi or below 5 psi, inspect il pump,
crankcase passages and oil hoses for restrictions
or blockage. Repair of replace parts as necessary.

2. If the oil is reaching the tappet, inspect per pro-
cedure listed under VALVE TAPPETS AND
GUIDES. Clean tappet bore of all fareign material,
Replace tappet if required.

3. Examine push rod, tappet and tappet block for pro-
per fits and any signs of unusual wear. Replace
parts as necessary.

4

Visually inspect camshaft lobes for abnormal
wear.

5. Remove camshall and pinjon gear, clean and in-
spect for wear and fil. Measure pitch diameters
and check for outofround condition. Replace
parts as necessary.

@

Remove cylinder head and rocker box assemblies.
Check rocker arm end play and check for bind
Inspact valve stems for scutfing and check stem to
guide clasrance. Check valve seats for signs of
loosaness or shifting.

~

Grind vaives and valve seats.

Compression Test Procedure

Salisfactory engine Dﬁﬂufmlncu depends upon a

SHOOTING, Section 1. But, when ied by a
blue-gray smoke from the exhaust, and when low corm-
pression is present, it indicates the rings need leplau-
ing. Low compression by itself, however, indicates
properly seated valves, not worn rings.

A noisy engine Is usually caused by loose bearings.

gine. In many cases, unsatisfac-
tory performance is caused by combustion chamber
leakage. A compression test can help determine the
source of cylinder leakage. Use a compression lester
such as the Sun MODEL UTC-48 that has a screw-in type
adapter.

A proper test should be performed with

Main bearings are generally
ings or bushings so that the latter should be suspected
first. Certain “knocking” noises may be caused by
Ioose bearings, othars by piston slap, a condition where
piston or cylinder or both are worn outof-round and
Icose fitting, allowing the piston to slap from front to
rear of the cylinder as it moves up and down.

Most frequently, valves, rings, pins, bushings and bear-
ings need attention at about the same time. If the symp-
toms can be narrowed down through the process of
slimination to indicate any one of the above com-
panents is worn, it is best to give attention to all of the
cylinder head and cylinder parts.

Diagnosing Vaive Train Noise

To diagnose and correct noisy hydraulic lifters and
valve train components, use the following procedures:

1. With engine and oil at normal operating tempera-

vie

the engine at normal operating temperature when pos-
sible. Proceed as follows:

1. Disconnect spark plug wires, clean around plug
base and remove plugs.

»

Connect compression tester to front cylinder per
manufacturer’s instructions.

3. Make sure transmission is in neutral. With choke
and carburetor throttle plates in wide open posi-
tion, crank engine continuously through 5 to 7 full
compression strakes.

4. Note gauge readings at the end of the first and ast
compression strokes. Record test results.

5. Repeat Steps 2 through 4 on rear cylin

6. 1f the final readings are 80 psi or more and if the

final readings do not indicate more than 10%




variance between cylinders, compression is con-
sidered normal. If compression does not meet
specifications, see diagnostic chart below.

~

Inject approximately 1/2 oz. SAE oil into each
cylinder and repeat the compression tests on both
cylinders. Readings that are considerably higher
during the second test indicate worn pision rings.

CAUTION
Atter installing spark plugs, make sure that throttie

plate is in the closed position before starting the
engine.

Test Resulls
Compression low on first
stroke, tends 1o build up on
the following strokes, but
does not reach normal. im-
proves considerably when
oil is added to cylinder.
Compression low on first
stroke, does not build up
much on following strokes.
Does not improve gon-
siderably with the addition
of oil. Check for correct
pushrod tength.

Same reaction as valve
troubla.

Diagnosis.
Ring Troutle

Valve Trouble

Head Gasket Leak

Cylinder Leakage Test

The cylinder leakage test will pinpoint engine problems
including leaking valves, worn, broken or stuck piston
rings and blown head gaskels. The cylinder laakage
tester applies compressed air o the cylinder at a con-
trolled pressure and volume and measures the percent
of leakage from the cylinder.

Use a cylinder kage tester such as the Sun MODEL
CLT-228 or equivalent. Follow the specific instructions
supplied with the tester,

The following are some general instructions that apply
10 Harley-Davidson V-twin engines:

1. Run engine until it reaches normal operating
temperature.
2. Stop engine. Clean dirt from around spark plugs

and remove tha spark plugs.

w

Remove the air cleaner and set the carburetor
choke and throttle in the wide open position.

4. Remove the timing inspection plug from the
crankcase.

5. The piston in the cylinder being tested must be at
top dead center of compression stroke during the
test.

"

To keep the engine from turning over when air
pressure is applied 10 the cylinder, engage trans-
mission in fifth gear and lock the rear brake.

™

Following the manufacturer's instructions, per-
torm & cylinder leakage test on the front cylinder.
Make a note of the percent leakage.

Listen for air leaks at carburetor intake, tailpipe,
head gasket and timing Inspection hole. Air escap-
ing through carburetor indicates leaking intake
walve. Air escaping through exnaust pipe indicates
leaking exnaust valve. Air escaping through timing
inspection hole indicates leaking, worn or broken
piston rings, worn piston andior cylinder or leaking
head gaskel.

NOTE:
If air is escaping through valves check for correct
pushrad length.

9. Repeat procedure on rear cylinder.

CAUTION
After installing spark plugs, make sure throttle plate is
in the closed position before starting engine.

Diagnosing Smoking Engine
Or High Oil Consumption

Perform Compression or Cylinder Leakage Test as
described praviously. If further testing is needed pro-
caed as follows:

1. Remove one clulch Gover screw and install
VACUUM GAUGE, Part No. 96850-68.

"~

Start engine and lat idle, gauge should read 9 in-
ches of water minimum.

@

Pinch primary housing vent line (/8 in. hose run-
ning between chaincase and tee; gauge reading
should be 25 inches of water minimum at 1500
rpm.

~

If primary housing vacuum Is low, check for leaks
by pressurizing the housing with compressed air.

CAUTION
Use 10 psi pressure maximu for leak test. Before ap-
plying air pressure through the clutch covar screw hole,
pinch all oll lines running to primary housing near hous-
ing.

o

‘With primary housing pressurized, listen for leaks
at following locations:

— All gasket surfaces

— 0ving surface:

— Hose fittings

Oil seals (between engine and primary housing
and transmission an

primary housing)
Solenoid mounting

— Starler drive mounting




— Gluteh cover seal
— Chain inspection cover seal
— Timing inspection hole
— Transmission filler hole

L4

Remove suspect head(s) and inspect the following:

— Gasket surface of both head and cylinder

— Oil return passages for clogging

— Cylinder head casting porosity allowing oil
to drain into combustion chamber

— Valve guide to valve stem clearance

STRIPPING MOTORCYCLE
FOR ENGINE REPAIR

Removing the Engine

Use the following procedure to strip the motorcycle for
either cylidner head and cylinder removal for repair with
engine in chassis, or for engine removal for complete
overhaul.

WARNING

Disconnact battery cables (negative cable first) bsfore
ing the following steps to avold accidental
startup of vehicle and possible personal injury.

1. Remove seat.
‘WARNING
Gasoline is extremely flammable and highly explosive
under certain conditions. Do not smoke or allow open

flama or sparks when refusling or servicing the fusl
system.

2. Drain gas tank. Disconnect fuel line and remove
gas tank.

3. Remove instrument cover. See HANDLEBAR CON-
TROLS AND INSTRUMENTS.

4. Remowe upper cylinder head bracket. Note
washer(s) between bracket and frame lug, use
same washer(s) when brackel |s assembled.

5. Remove spark plugs 10 avoid damaging.

6. Remove air cleaner cover, filter element, air

cleaner back plate and air cleaner back plate sup-
port bracket from carburetor body.

7. Remove fuel and V.0.E.S. hoses from carburetor.

Disconnect throttle and choke controls from car-
buretor. Remove carburetor.

9. Remave rocker cover fasteners.

Va1

NOTE

An access hole has been provided through the frame fo
remove the rear rocker box boit. A rolled up paper fube
should be inserted through the hole in the frame and
around the boll head, during removal, o prevent ac-
cidental dropping of the bolt into the frame opening.

10. Remove carburetor intake manifold clamps.

11. Remove exhaust pipes.

At this stage, the three piece rocker boxes, the cylinger
heads and cylinders may be removed.

NOTE

It may be necessary to compress rear intake valve
spring to provide clearance for lowsr rocker cover
removal. Use Harley-Davidson INTAKE VALVE SPRING
COMPRESSOR, Part No. 34641 to compress the spring.

To remove engine crankcase or complete engine, con-
tinue stripping motorcycle as follows:

12. Remove right footrest, bral
cylinder assemiby.

pedal and master

&

Drain engine oil from tank

14. Remove primary cover. Remove compensating
sprocket shaft nut. Remove clutch and sprocket
assemblies as described in CLUTCH, Section 6,
Remave primary chain,

Remove four bolts attaching inner primary housing
10 engine.

16. Remaove any hoses from connactions at back of in-
ner primary housing.

17. Disconnect shifter linkage.

18. Remove altemator rotor using ROTOR PULLER
TOOL, Part No. HD-95960-52A. See ALTERNATOR,
Section 8.

19. Disconnect timer wires at coil or connector.
Disconnect alternator plug from crankcase and
remove rectifier/regulator. Unplug ignition wires.

20. Remove oil sending unit wire.

21. Remove exhaust system.

22. Remove clutch cable bracket from engine.

23. Disconnect wire from oil pressure switch. Drain oil
tank and remove oil lines from il pump.

Remova twa front and two rear engine mounting
bolts.



25.

Remave engine with haist
cycle.

m right side of motor-

Installing the Engine

”

@

-

-

o

Place the engine In position on the frame motor
mounting pads.

Install and hand tighten front and rear engine
mounting bolls with washers.

Insert the four inner primary mounting bolts and
reconnect any hoses 1o the inner primary housing.
Leave the four primary mounting bolts Ioose at this
time,

Torque the engine mounting bolts in the following
sequence:

Tighten the rear mounting bolts to 33-38 ft-lbs
torque.

e

Inspect the relationship of the front frame p:
boss for proper

o

Tighten the front mounting bolts to 33-38 ft-Ibs

Tighten the primary housing engine mounting
bolts 1o 1822 ftibs torque. Insert safely wire
through the two bolts at the inside of the inner
primary housing and twist the wire ends togather
securely.

install the top center motor mounting bolt paying
specific attention to proper alignment. Shim as

™

needed. Tighten the mounting ut to 3540 ft.ibs
torque.

Install primary chain as described in CLUTCH
ASSEMBLY.

Install primary cov

nd new gasket.

Install rectifier/regulator. Plug in charging system
and ignition wires.

Install oil lines to oll pump and crankcase. Use
new hose clamps.

Install oil sending unit wire.

Attach clutch cable bracket 1o engine.

Attach throttle and choke cables to carburetor,
Install carburetor and tighten clamps.

Install air cleaner.

Install exhaust system.

Install right footrest, brake pedal and master
cylindar assembly.

Install gas tank and connect fuel lines. Use new
hose clamps.

Install seat.
Install new oil filter and engine oil.

Inst:

park plugs and cables.

Connect battery cables, positive cable first.
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CYLINDER HEAD

REMOVAL

(Figure 3-2)

Befora removing cylinder head assembly, strip motor-
cycle as described in STRIPPING MOTORCYCLE FOR
ENGINE REPAIR. Tha front engine mount must be
removed and the engine lowered to the frame. The
rocker arm covers and internal components must be
remaoved before removing heads.

1. See Figure 3-2. Remove four bolts (1) along with
their washer (2) and copper seals (3).

NOTE

All washers and fasteners used in the V° engine are
hardened, so they must not be mixed or replaced with
unhardened parts.

2. Remove top (4) and middle () sections of rocker
box. Remove cork gaskets (6), (7) and (8) and
discard.

@

Rotate the engine so both vaives are closed on the
head being repaired.

1. Bolt (4)

2. Washer (4)

3. Copper seal (4)

4. Upper rocker cover
5. Middle rocker cover
6. Gasket

7. Gasket

8. Gasket

9. Rocker arm shalts

10. Rocker arm

1. Rocker arm
12. Bolt and washer (2)

13. Bolt and washer (2)

14, Bolt and washer (2)

15, Bolt and washer (3)

16. Gasket

17. Gasket

18. Lower rocker arm cover

Figure 3-2. Rocker Arm Covers



4. See Figure 3-3. Remove the two 516 in. bolts
nearest the rocker arm shatts at the push rad end.

retaining
bolt holes

Figure 3-3. Removing Rocker Arm Shalts

5. Remove the rocker arm shalls by tapping them out
with a hammer and soft metal punch.
CAUTION

Mark rocker arm shafts so they will be inst
original positions. All valve train

led in their
mus! be

4 n
i .
2 |
1
' |
9. 1
10
12
3
e 2
1 |
1 )
[ -

1. Pushrod (2) 9. O-ring (2)
2. Spring cap retainer 2 10. Spacer (2)
3. Upper push rod cover [2) 11. O-ring (2)

4. Cap (2) @

5. Spring (2) U

6. Spacer (2) 14. Tappel guide
7. O-ring (2} ket

8. Lower push rod cover (2)

reinstalled in their original positions.

6. Remove rocker arms (10 & 11, Figure 3.2) and mark
them s0 they will be reassembiled in their original

locatians.

7. Figure 3-4. Ramove the push rods (1) and mark their
location and orientation top to bottom.

8. Remove spring cap retainers (2) on push rod covers

and remove push rod covers and associated parts,
(ltems 3 thru 11, Figure 34).

9. Remove the seven remaining fasteners holding the
lower rocker arm cover ta the cylinder head.

10. Remove the lower rocker cover.

1. See Figure 35, Loosen each head bolt 1/8 turn
following the cross pattern sequence shown in
Figure 35, (Gradual loosening is required 10 pre-
want distortion to the head, cylinder and crankcase
studs)

12 Continue loosening in 1/8 turn increments wntil
bolts are loose. Remove bolts and thick washer.
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Figure 3.4. Middle Valve Train Components

Figure 3-5. Head Bolt Loosening and Tightening Pattern



13. Remove cylinder head and head gasket. 1. Compress valve springs (5 & 6) with VALVE SPR-
ING COMPRESSOR, Part No. HD-34643 as shown

14. Repeal Steps 1 thru 13 for the other head. in figure 3-7.
2. Remove keepers (7), upper collar (8), springs (5 & 6)
DISASSEMBLY and lower collar (9). Mark keepers 5o they will be
(Figure 3-6) reinstalled on the same valve.
o1
="

14, Oring and dowel (2)
15. Valve guide (2}
16. Valve seat (2)

1. Head bolt, long (2)
2. Head bolt, short (2)
3. Head bolt washer (4)

4. Cylinder head gasket 17. Cylinder head
5. Inner valve spring 18. Cylinder
19. Piston

6. Outer valve spring (2)
7. Valve keepe- (4)

Figure 3-6. Cylinder Head, Cylinder and Piston — Exploded View
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Measure rocker arm shaft bores in the lower rocker
cover and the rocker arm bushing diameter.
Record the measurements.

~

Check the clearances and measurements ob!
in Steps 5 and B against the SERVICE WEAR
LIMITS.

L

Repair or replace parts exceeding the SERVICE
WEAR LIMITS.

Assemble rocker arms, and rocker arm shafts into
lower rocker cover.

10. Gheck end play of rocker arm with fesler gauge.

11, Replace rocker arm or lower cover o both if end
play exceeds .035 in.

12. Valve heads should have a seating surface about
1/16 in. wide and should be free of pit marks and
burn spots. Exhaust valves should contain carbon
that is black or dark brown. White o light buff car-
bon indicates excessive heat and burning.

Figure 3.7. Compressing Valve Springs

3. Remove any burrs on the valve stem at the keeper
groove with a fine tooth file. 13, Valve seats are also subject lo wear, pitting and
burning. They should be resurfaced whenever
4 valves are refinished.

Before removing valve, mark it so it will be
reassambled in the same head.
14. Clean valve guides by lightly honing with VALVE

5. Remove valve (10) and valve stem seal (11). GUIDE HONE, Part No. HD-34723.

6. Repeat Steps 1 thru 5 for the other valve. 15, Scrub guides with VALVE GUIDE BRUSH, Part No.
HD-34751 and hot soapy water. Measure valve
7. Disassemble the other head following Steps 1 thru 6. stem and guide bore and check measurements
against SERVICE WEAR LIMITS.
CLEANING AND INSPECTION 16. Inspect spark plug port threads for damage. If
threads in head a 6d, a special plug type
1. Bead blast or scrape carbon from head, top of insert can be installed using a standard spark plug
cylinder, 1ap of bore above ring path, and inlet and port repair kit.
exhaust valve ports. When scraping carbon, be
careful to avoid scratching or nicking cylinder  17. Inspect vaive springs for broken or discolored
head and cylinder joint faces or bore. Blow off coils. Check free length or check tension of each
loosened carbon or dirt with compressed air, spring. If a spring is shorter than specificat n, or
tension shows spring 10 be below specificalion,
2. Soak cylinder head in Hydro-Seal to Ioosen carbon replace it with a new spring. Check valve spring
deposits. compressicn against tolerances shown in engine
SPECIFICATIONS.
3. Wash all parts in non-flammable solvent followed
by a thorough washing with hot soapy water. Blow 18. Examine push rods, particularly the ball ends.
out oil passages in head. Be sure they are free of Replace any rods that ara bant, worn, discolored or
sludge and carbon particies. Remove lcosened broken,
carbon from valve head and stem with a wire
wheel. Never use a file or other hardened tool that 19, Check head gasket surface on head for flatness.
will scralch or nick valve. Polish valve stem with
wery fine emery cloth or steel woal.
B Shackiiod . WP REPAIRING ROCKER
. Check rocker arms for uneven wear i
pag or push rod and. Replace rocker arm if eher  ARMS AND BUSHINGS
exists. (Figure 3-8)
5. Measure rocker arm shaft diameter where it fits in 1. To replace worn bushings, press or drive them

lower rocker arm cover and where rocker bushings
ride. Record the measurements.
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from the racker arm. If bushing is difficult to
remove, turn a 9/16-18 tap into bushing. From op-



guides out with a shouldered drift pin (from com-
bustion chamber side).

©

Clean and measure valve guide bore in head.

w

Measure outer diameter of a new standard valve
guide. The guide diameter should be .0020-.0033 in.
larger than bore in head. If it is not, select one of
the following oversizes: Intake and exhaust - 001,
2002, and .003in.

Vaive Stem Clearances and Service Limits

Valve |
Exhaust | .0015-.0040

Intake | 0008-0035 |

Fs

Insert replacement guide using an arbor press. Be
particularly careful 1o press replacement guides
squarely into hole. It replacement guides are
shoulder-less type they must be installed with
VALVE GUIDE INSTALLATION TOOL, Part No
HD-34731, See Valve Guides (Shoulder-less). When
guides are pressed into cylinder heads, they may
close up slightly; aiso the ends may be burred.
Therefore, after new guides are in place, they must
be sized with an expansion reamer.

o

The guides must be reamed to within ,0005-.001 in.
of finished size with VALVE GUIDE REAMER, Part
No. HD-04B10-80. Use liberal amounts of cutting oil
to prevent reamer chatter,

Figure 3-8. Removing Rocker Arm Bushing

poslte side of rocker arm, press out bushing and See Figure 39, Finish size the guide bore with the.

tap. VALVE GUIDE HONE, Part No. HD-34723. Drive
hone with an electric drill and work for a

Press replacement bushing into rocker arm, flush crosshatch pattern of approximately 60°. Lubricate

with arm end, and spiit portion of bushing towards hone with honing oil.

top of arm

@

3. Using remaining old bushing as a pilot, line ream
new bushing with Harley-Davidson ROCKER ARM
BUSHING REAMER, Part No. HD-84804-57

Repeat for other end of rocker arm.

REPLACING VALVE GUIDES

Replacing valve guides, If necessary, must be done
before valve seal is ground since the valve stem hole in
valve guide is the basis from which all seat grinding is
done. Valve stemwalve guide clearances are listed in
chart below. If valve stems andior guides are worn
beyond service waar limits, new parts mus! be installed.

Valve Guides (Shoulder Type)

Early 1984 engines will have guides with shoulders.

1. Scrape carbon from outside of guide. Press valve Figure 3-9. Honing Valve Guides
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7. Clean guide bores with VALVE GUIDE BRUSH,
Part No. HD-34751 and hol soapy water after hon-
ing.

Valve Guides (Shoulder-less)
Later 1884 engines will have shoulder-less guides. Their

replacement and sizing is the same as shouldered
quides; except for the following:

1. Press or lap shoulder-less guides loward combus-
tion chamber 1o remave.

~

See Figure 3-10. Install shoulder-less guides using
VALVE GUIDE INSTALLATION TOOL, Part No.
HD-34731 and DRIVER HANDLE, Part No.
HD-34740. Press or drive guide until the tool
touches the machined surface surrounding the
guide. At this point the correct guide height has
been reached.

Driver handle,
HD-34740

Figure 3-10. Installing Shoulder-less Valve Guides

GRINDING VALVE FACES
AND SEATS

After installing valve guides, valve seats must be re-
faced to true them with guides.

Valve face angle is 45° for both intake and exhaust
valves, and If a valve refacing grinder is used, it mus! be
adjusted exactly to this angle. It is important to not
remove any more metal than is necessary to clean up
and true valve face. It grinding leaves the edge of valve
(the margin) less than 1/32 in,, install a new valve. A

viie

valve in this condition does not seat normally, will burn
easily and may cause pre-ignition. There is also danger
of cracking. Valves ihat do not clean up quickly are pro-
bably warped or too deeply pitted to ba used. If end of
valve stem shows uneven wear, replace the vaive, After
valves have been ground they must be handled with
care to prevent damage 1o the ground faces.

The valve seats may be refinished with cutlers or
grinders. Cut seats 10 46°, grind seals 1o 45°. Valve seat
tools and fixtures are available commercially. Seat each
valve in same port from which it was disassembled. Cor-
rect 3-angle valve seat angles are shown in Figure 3-11.
Use a NEWAY VALVE SEAT CUTTER, Part No. 444-HDF,
10 cut the seats. Always grind valves before cutting the
seats. See Figure 3-11.

46° Cutting
T ¥ 45° Grinding

Figure 3-11. Valve Seal Angles

1. Cut 46 valve seat angle first, using cutting oil to
avoid chatter. Cut only encugh to clean up the
seat.

»

Apply a small amount of lapping compound ta the
valve face and rotate the valve against the seat us-
ing the VALVE LAPPING TOOL, Part No.
HD-86550-36.

w

Check the contact pattern on the valve face. It
should be 040 - 062 in. wide and 213 the way
towards the outside edge of the face.

»

If valve seat pattern is loo close to stem side of
valve face, cul 60* angle to raise seat. If pattern is
100 close the edge of the valva face, cut 31° angle
1o lower seal.

-]

After cutting either or both 31° or 60° angles to
position seat, final cut 46* seat angle to obtain pro-
per .040 - 062 in. width.

]

Recheck valve seat width and location with lap-
ping compound as described in Step 2.

~

To achieve a smooth, even finish, place a plece of
280 grit emery paper under the cutter head and
rotate culler.

@

Wipe valve seats and valve faces clean and
measure the valve stem protrusion. See Figure
312,




°

=

Figure 3-12. Valve Stem Protrusion

If valve stem profrudes more than 2,034 in. the seat
must be replaced.

1f valve stem protrusion is within the range given in
Figure 312, the valves and seats are ready for lap-
ping.

REPLACING VALVE SEATS

Replacing a valve seat is a complex operation requiring
special equipment. If the seat is loose or not seated ful-
Iy Into the head, the seat will move and not transfer heat
away from the valve properly. The seat surface must be
tiush with or below the head surface. See SPECIFICA-
TIONS for valve seal to cylinder head fit.

LAPPING VALVE FACES
AND SEATS (Figure 3-13)

NOTE

if vaive faces and seals have been smoathly and ac-
curately refaced, very little lapping will be required to
complete seating operation

®

w

@

Apply a light caat of fine lapping compound to
valve face, insert valve in guide and give it a few
oscillations with VALVE LAPPING TOOL, Part No.
HD-96550-36,

Lift valve and rotate it about 1/3 of a turn.
Repeal lapping procedure as shown in Figure 31

After full turn, remove valve, wash valve face and
seat and dry with cloth that is immediately dis-
carded 50 grinding compound cannot be trans-
ferred tc engine parts.

If inspection shows an unbroken lapped finish of
uniform width around both valve and seat, valve is
well seated. If lapped finish is not complete, furth
er lapping, or grinding and lapping is necessary.

Figure 3-13. Lapping Vaives
ASSEMBLING CYLINDER HEAD

1. Wash cylinder head and valves in warm soapy
waler 1o remove all lapping compound

2. Scrub valve guide bores with VALVE GUIDE
BRUSH, Part No. HD-34751 and hot soapy water,

3. Blow dry with compressed air.

4. Apply a liberal amount of engine oll to the valve
stem,

5. Insent valve into guide.

6. See Figure 3-14. Place a protective sleeve over the

valve stem keeper grooves. Caat the sleeve with oil
and place @ new seal over the valve stem. If the
seal is installed without using the protective
sleeve, the seal will be damaged.

Figure 3-14. Installing Valve Guide Seal



7. Tap the seal onto the guide using the VALVE SEAL
INSTALLATION TOOL, Part No. HD-34643 and
DRIVER HANDLE, Part No. HD-34740. The seal is
completely installed when the tool touches the
head surface.

CAUTION

Do not remave valve after seal is installed. Sharp edges
on keeper groove will cut and ruin seal.

8. SeeFigure 3. Install lower collar (9), valve springs
(5 & B), upper collar ()

©

Compress springs with VALVE SPRING COM-
PRESSOR, Part No. HD-34736

10. Insert keepers (7) into upper collar (8) making sure
they engage groove in valve stem. The keeper gaps
must be equally spaced and located at the top and
bottom of the stem diameter.

Release and remove VALVE SPRING COM-

PRESSOR.

12. Gently tap the upper collar with a soft hammer to
ensure keepers are fully seated

13. Repeat steps 4 thru 12 for the remaining valves

14, Install the compliance fittings using a new gasket.

INSTALLING CYLINDER HEAD
(Figure 3-5 and 3-6)

1f anly cylinder head work was needed, reinstall cylinder
head following these instructions. If further repair is re-
quired go the CYLINDER AND PISTON,

1. Make sure the stud (12) holes are clean and dry.
Place new head gaskets (13) and O-rings (14) on the
cylinders and position the heads on the dowels
(14). Dip the head bolt threads in ol than wipa off
any excess. Install the head bolls and washers
finger tight. The bolts are a special grade 8
material and the washers are countersunk and
through hardened. Do not interchange any of these
components.

»

The procedure for tightening the head bolts Is ex-
tremely critical to not only prevent gasket laaks,
but to prevent failure of the studs and distortion of
the heads and cylinders. See Figure 35, Always
tighten the head bolts in a cross pattern sequence
in three steps with the engine cold as follows:

A. Tighten each bolt to 7 - 9 b torque
B. Tighten each bolt ta 15 - 17 ftibs torque.

C. Tighten each bolt 1o 24-26 f1bs torque.

CAUTION

The cylinder head bolts are not to be chacked for
tightness. after final torqueing al embly is com-
plsted. Retightening the bolts to specified forque at
regular intervals will place undue siress on bolts and
bolt anchoring threads.

3. See Figure 3-2. Install the lower rocker cover
assembly (16) using new gaskets (14 and 15) with
the bead on the gaskets facing up. Install all bolts;
except, the two rocker arm shaft retaining bolls.
Tighten the 5(16 in. bolts o 22.25 ft-Ibs torque and
the 114 in. bolts 10 1112 f1-1bs torque. Do ol Install
rocker arms or shafts. Push rod length must now
be checked

Read gauge here

Figure 3-15. Push Rod Gauge

PUSH ROD LENGTH
MEASUREMENT AND SELECTION
(Figure 3-16 and 3-17)

1. Rolate camshalt 5o tappet is at its lowest point
{on base circle of camshaft),

IS

See Figure 3-15. Insert the round end of the correct
color coded male adaptor (part of PUSH ROD
HEIGHT GAUGE TOOL, Part No. HD34188)
through the push rod opening in the cylinder head,
from the bottom side.



Seal the round end of the lower sleeve in the tap-
pet socket.

Position the rocker arm in the lower corner so that
the socket in the rocker arm engages the end of
the male adaptor.

o

Install the rocker arm shaft.

6. Sight along top of lower sleeve to determine cor-
rect push rod zone (1, 2 or 3).

7. Use the chart 1o determine the correct color coded
push

NOTE

There are 12 push rod lengths avallable each being iden-
tified by one, two or three color stripes. Push rod
lengths are likely fo change when a vaive train compo-
nent is replaced or when valves and seats are recondl-
tioned.

PUSH ROD INSTALLATION

1. Remove the rocker arms and shalls.

2. Make a piece of wire .050-.060 in. diameter and
13-14 inches long and insert it through the push

rod oll galley. Use the wire to depress the chack
vaive in the lifter and push downward on push rod
10 depress the lifter. While keeping the lifter
depressed, remove the wire and install ihe rocker
arm and shalt tappet must be on the base circla of
the cam for the rocker arm being installed)

NOTE

A small dismeter welding wire can be used by grinding
about 2 in. back on one end fo .005-.060 n. diameter.

3. Repeal Step 2 for the other push rods.

NOTE

If the original push rods are being instailed, make sure
you do not turn them end for end from their original
position since they have worn in to their mating com-
panents.

4. See Figure 34, Install the middle (5) and top (4)
rocker arm covers, using new cork gaskets and
new copper washers, The copper washers must be
under the steel washers. Make sure the middle
cover section is spaced evenly on all sides before
tightening the cover screws. Tighten the screws to
10-13 ft-1bs torque following a criss-Gross pattern.

@

Install the carburetor, V.O.ES. and ignition com-
ponents.

PUSHROD | MALE ADAPTER | PUSH ROD COLOR CODE (HD PART NO)
POSITION | COLOR CODE 3 3
REAR 1BAND | 28BANDS | 3BANDS
EXHAUST TURELE PURPLE PURPLE PURPLE
(razz8y | orenes | (1792383
REAR 1BAND | 2BANDS | 3BANDS
INTAKE SLue BLUE BLUE BLUE
nras83 | 1792483 | (1792689
FRONT 1 BAND 2 BANDS 3 BANDS
INTAKE YELLOW, veLLow | veuow | veLow
(1793183 | (1793083) | (1783283
FRONT 1BAND | 2BANDS | 3BANDS
EXHAUST AREEN GREEN GREEN GREEN
(1792883 | (1792783 | (1792683
EXAMPLE: REAR INTAKE
Using the biue striped male adapter, a gauge reading within the (1) zone s in-
dicated. The correct push rod will have one blue band, Part No, 1792583

Figure 3-16 and 3-17. Pushrod Length Measurement and Selection Chart
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CYLINDER AND PISTON

REMOVAL CYLINDER
AND PISTON

Strip motorcycle as described in STRIPPING
MOTORCYCLE FOR ENGINE REPAIR.

2. Remove cylinder head as described in CYLINDER
HEAD, REMOVAL.
3. Raise the cylinder enough to place some clean

towels under the piston. This will prevant any
debris, such as broken ring pieces, from falling in-
to the crankcase.

4. Remove the cylinder taking extreme care not ta
scratch or bend the studs or to soratch the pistons
in any way. When lifting the cylinder, make sura
the piston does not drop sideways striking the
studs.

CAUTION
‘With cylinder removed be careful not to bend the studs.

The siightest bend could cause a siress riser and could
lead to stud fallure.

5. Install a 6 in. length of 1/2 in. inside diameter
plastic or rubber hose over each stud. This not only
protects the studs but the pistons as well.

WARNING

The next step covers remaving the glmn ;in M:Inlng
rings. These rings are highly compressed
groove and may “fly-out” with considerable lm:umm
pried out of the groove. Safety glasses or goggles must
be worn while remaving or installing retaining rings.

6. Inserta tinner's awl in the recessed area below the
piston pin bore and pry out the piston pin retaining
rings. To prevent the ring from flying-out, place
your thumb over the retaining ring.

~

The piston pin retaining rings must not be reused.

Since the piston pin is a loose it In the piston, the
pin will easily slide out. The pins have tapered
ends to help seal the round retaining rings. For
these reascns, piston pins from earlier engines
must not be used in the V¥ engine.

Mark the piston by scribing an “F" or “R
or rear cylinder, on the piston
the boss having the raised “nub”. ]

piston Is important since the piston pin is offset
and the pistons must not be installed backwards.

, for front

10. Handie the piston with extreme care since the
alloy used in these pistons is very hard, any scral-
ches, gouges or other marks In the piston could
score the cylinder during engine operation.

Nub must face
loft (sprocket

Figure 3-18. Marking Piston

CLEANING AND INSPECTION

1. Where carbon deposit is thick and hard, It is ad-
visable 1o scrape carbon off. Use a putty knife or
ground tip on an old file. Use care 10 keep from
scraping Into aluminum of piston,

2. Place the cylinders and piston in GUNK HYDRO-
SEAL or other carbon and gum dissolving agent
until deposits are sofl.

3. Scrub piston dome and oulside of cylinder to
remove deposits.

4. Wash all parts In solvent and blow dry with com-
pressed air. Force air through return oil passage in
cylinger.

5. Clean piston ring grooves with a piece of compres-

sion ring ground 1o a chisel shape.

6. Examine piston pin 1o see that it is not pitted or
scored,

~

Chack the pisten pin bushing to see that it is not
Ioose in connecting rod, groaved, pitted or scored.
A piston pin, properly fitted, is a loose (,0002-0007
in) fit in piston and has .0003-000 in. clearance in
connecting rod upper bearing. If piston pin-to-
bushing fit exceeds .001 in., replace worn parts.
See CONNECTING ROD BUSHINGS.

8. Make sure the piston pin retaining ring grooves are
clean.



9. Examine piston and cylinder for cracks, burned
spots, grooves and gouges. The cylinder will have
four faint polish marks running the length of the
bore near the stud holes. These marks are usually
/B in. wide and appear as the engine accumulates
running time. They are normal and require no at-
tention.

8

. Check rods for up-and-down play in lower bear-
ings. When up-and-down play is detected, lower
bearing should be refitted. This requires removing
engine and disassembling engine crankcase.

REFINISHING CYLINDER

Chack the gasket surfaces for flatness. The top or
head gasket surface must be flat within 008 in,
and the base gasket surface must be flat within
008 in. Gheck the abowe surfaces by laying a
straight-edge across the surface and then try 1o in
sert the proper feeler gauge between the straight
edge and the gasket surface.

"~

If one or both of the above surfaces do not meet
the flatness requirements, the cylinder and piston
must be replaced.

w

See Figure 3-19. Before measuring the cylinder
bore, make sure the gaskel surfaces are free of
burrs and install a head and base gasket and the
CYLINDER TORQUE PLATES, Part No. HD-33446.
Tighten the bolts to 28 ft-bs torque. This wi
simulate engine operating conditions. Your
measurements will vary as much as .001 in. if you
don't use the torque piates.

Take cylinder bore measurement in tha ring path,
starting about 1/2 in. from the top of the cylinder
measuring from front-1o-rear and then side-10-side.
Record readings.

@

Repeal measurement at cenler and bottom ring
path. Record readings. This process will determine
if cylinder is out-of-round or “egged” and will also
show any cylinder taper or buige.

L

If cylinders are not scuffed, scored and are not
worn beyond service limits it Is not necessary to
rebore oversize al this time

~

If cylinders show wear beyond service limits, they
should be rebored and/or honed to next standard
oversize and refitted with corresponding pistans
and rings.

NOTE

A standard piston may be fitted 10 a st d bore if on
Iy miner honing is required and bore is within SERVICE
LIMITS.

Boring And Honing Cylinder

1. The cylinder must be bored with gaskats and tor-

Va4

Figure 3-19. Measuring Cylinder Bore

que plates attached. Bore the cylinder to .003 in
under the desired finished size.

2. Hane the cylinder to its finished size using a 280
grit rigid hone followed by a 240 grit flexible ball
hone. Haning must be done with the torque plates
attached. All honing must be done from the bottom
(crankcase) end of the cylinder. Work for a 60°
cross hatch pattern.

3. Improper cross hatch pattern or too fine a hone
will result in insufficient oil retentian and possible
piston seizure.

4. Final cylinder bore sizes, after honing are as follows:
Standard bore ... 34980in. + .0002in
wscvevswzaws)bwe ... 3.5030in. = 0002 n.
0100.5. bore.. ... ... 35080in, + 0002 in
02008 bore. ... ... 35180in. = 0002 in.
0300.5.bore.............. 35280in. = .0002in



Measuring Piston

Because of their complex shape, the pistons cannol be
accurately measured with standard ing instru-

3. Install the new rings on the piston making sure the
dot on the second compression fing is facing up.
Stagger the ring gaps as shown in Figure 321.

ments,

The pistons have the typical eliptical shape when
viewed from tha top. However, they also are barrel
shaped as viewed from the side. This barrel shape is not
symmetrical

In addition, the piston pin bore is offset.

Any damage 1o the piston will change its shape leading
to problems.

Fitting Cylinder to Piston

Since pistons cannot be accurately measured with stan
measuring Instruments, the bore sizes given in
Step 4 under Boring and Honing Cylinder must be ob-
served. Example: A 005 in. oversize piston will have the
proper clearance with a bore size of 35030 in. = 0002 in.

Fitting Piston Rings

Piston rings are two lypes — compression (plain face)
and oil control ring. The two compression rings are posi-
tioned in the two upper piston ring grooves with the dot
on the second compression ring facing upward. Rings
are regularly supplied 10 fit standard oversize pistons.

1. See Figure 3-20. Check the end gap on both il rails
and the compression rings. Use the top of the
piston 1o square the ring in the bore.

ure 3:20. Chacking Ring Gap

2. See SERVICE WEAR LIMITS for end gap dimen-
sions. Do not file rings to obtain proper gap.

Ring Gap Locations

Figure 3.21. Positioning Ring Ga

4. See Figure 3:22. Check the ring side play in the
piston grooves. If the ring gocoves are clean and
the side play is still nat correot, replace tha rings,
the pistan, or both.

Figure 3-22. M

uring Ring Side Clearance

Replacing Rod Bushings
(Figure 3-23)

If the pisten pin to rod bushing clearance is greater than
1001 in. replace the rod bushing.

When replacing bushings in connection with only
a top overhaul, use Harley-Davidson PISTON PIN
BUSHING TOOL, Part Ho. HD-85970-32A, to
remave and install the bushing and CONNECTING
ROD CLAMPING FIXTURE, Part No. HD-95952-33.

~

To use CONNECTING ROD CLAMPING TOOL, Part
No. HD-95852-33, you must first enlarge the holes
in the tool. Place the tool over the studs taking
care not 1o scratch or bend them. Install the plastic
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Figure 3.23. Replacing Rod Bushing

hoses over the studs wadging them inside the
holes in the tool.

3. Be careful to start new bushing with oil hole in
bushing aligned with ail hole in rod.

4. Ream new bushing 1o size with EXPANSION
REAMER, Part No. HD-84800-26. A properly fitted
pin should have .0003-0009 in, clearance. Filting
tighter is likely 1o result in a seized pin or bushing
Ioosened In rod. Check finished bore by passing a
piston pin through the bushing, The pin must pass
through without binding. Check for burrs if pin
binds and recheck for proper clearance.

STRAIGHTENING

CONNECTING RODS

DO NOT ATTEMPT TO STRAIGHTEN CONNECTING
RODS. If there is evidence of bent rods, they must be
replaced. Straightening rods by bending will damage
the bearing on the crankpin and the piston pin bushing.

ASSEMBLING CYLINDER
AND PISTON

1. Install the pistons making sure they are properly
oriented frant to back. The raised nub on the pin

L

o e

boss must go ta tha left or sprocket shall side. See
Figure 3-18. Install the piston pin retaining rings
with the PISTON PIN RETAINING RING IN-
STALLER, Part No. HD-34623. Make sure the ring
groove is clean and that the ring is fully seated in
the groove with the gap away from ine slot at the
bottom.

Make sure the piston ring end gaps are properly
positioned as shown in Figure 3-21.

Lubricate cylinder walls, pistons, pins and rod
bushings with engine oil.

Turn engine until crankpin is at top center.
See Figure 3:24. Compress the piston rings using

PISTON RING COMPRESSOR, Part No. HD-96333
518,

L

Figure 3.24. Slipping Cylinder Over Piston

Remove cylinder stud sleeves and install a new
cylinder base gasket. Make sure the pistons do not
bump the studs or crankcases damaging their sur-
face.

Support the piston with ane hand while sliding the
cylinder on with the other.

Remove piston ring compressor,

Assemble cylinder heads as Indicated in AS-
SEMBLING CYLINDER HEADS.



GEARCASE

OIL PUMP
General

The oil feed pump and scavenger (oil return) pump are
gear type pumps housed in one pump body and located
on rear of gearcase on right side of motorgycle. The
feed pump incorporates an automatic relief valve that
reroutes surplus oil (above the amount needed 1o lubri-
cate the engine) directly back to the feed section of the
pump. A check valve is located ahead of the pressure
regulating valve 1o prevent ail drainage from tank when
engine is not running.

Under normal operating conditions, the pump is a com-
paratively trouble free unit. The most common trouble
with pump operation is the introduction Into the pump
of a metal or hard carbon chip. If either gets batween

the gear teeth, It is possible to shear a key, fracture a
gear or break off a gear tooth.

If cil fails to return to the tank, check the scavenger
pump gear drive shaft key. When the engine receives no
lubrication (oll remains in tank), the drive shaft key on
the feed pump drive gear may be sheared. Both condi-
tions together could be caused by shearing of the oil
pump (gearcase) drive gear key. In cold weather slush
ice formed from moisture condensation in oil may block
oil passages and cause any of above troubles,

Disassembly (Figure 3-25)

The oil pump may be disassembled, piece-by-piece
without removing gearcase cover, with engine in
chassis as follows:

1. Cover bolt and lockwasher (4)
2. Oil pump cover

14. Reliel

. Idler gea
8. Oil pump gear drive shaft

9. Ol pump body mounting bolts
and lockwashers (2)

10. Oil pump body

11. Drive gear

12. Gear key

13. Idler gear

plug and O-ring
15. Relie! valve spring

Items 11 and 13 are scavenger ge
Items 5 and 7 are feed gears.

16. Reliel valve
17. Check valve spring cover
and O-ring
1B. Check valve spring
19. Chack valve ball
20. Ol line elbow (2) and nipple (2)
21. Body gasket
|

Figure 3:25. Ol Pump — Exploded View



NOTE

Gears and keys mus! be replaced in the same position
as remaved,

1. Disconnect oll lines from pump.
2. Remove bolls and lockwashers (1) that hold ol

pump cover in place. The upper inside pump cover
Bolt must be removed with the pump bocy.

»

Remove oil pump cover (2) and gasket (3).

&

Remove lock ring (4), drive gear (5), gear key (6) and
idler gear (7).

CAUTION

Do not aliow drive shalt (8) to be pushed into gearcase
because key could fall out of shaft into gearcase.

5. Remove the oil pump body mounting hardware (9)
and slip pump body (10) off drive gear shaft (8).

6. Remove drive gear (11}, key (12) and idier gear (13).

7. Remove relief valve plug and O-ring (14) from pump
body and remove relief valve spring (15), and valve
(16).

8. Remove check valve spring cover screw and O-fing
(17), valve spring (18) and ball (19).

9. il pump elbows (20) may be turned out of pump.

cover 1o facilitate cleaning,

Cleaning, Inspection And Repair
(Figure 3-25)

Thoroughly clean all parts in cleaning solvent and blow
pump body passages clear with compressed air. Inspect
valves and valve seats for pitting and wear, Replace
pump having worn or damaged valve seat. Inspect keys
and keyways. Inspect scavenger and feed pump gear
teeth for gouging or cracking caused by foreign ma-
terials going through pump. Lay a straight-edge across
the feed gears with the gears nstalled in the pump
body. With a feeler gauge check clearance between
straight-edge and pump body. Gears should extend
above the pump body .003 - .004 in. Repeat above check
‘on scavenge gears. If gears do not extend .003 - 004
above pump body the oll pump must be replaced.

Assembly (Figure 3-25)
NOTE

Do not mix gears and keys, replace in original (ocation.
Oil pump gaskets should not be reused. Use anly FAC-
TORY MADE gaskets. Lock rings are often damaged
when removed. Uise new lock rings and be sure they are
seated securely In the groove.

vazs

1. Install oil pump elbows and nipples (20).

2. Install check valve ball us), valve spring (18) and
cover screw and O-ring (17

3. Install relief valve (16), spring (15), and plug and
gaskel (14). Tighten plug 10 80-110 in-lbs lorque.

4. Install key (12) and drive gear (11) on drive shaft (8).

5.

Install idler gear (13) on idler gear shaft from back
side of oil pump body (10}

6. Place new gasket (21) on gearcase and install
pump body (10} with top inside pump cover boit
and snug mounting hardware (9).

7. Install a new drive shaft seal (22)in the pump body
with the lip facing toward the feed gears. Install
key () and drive gear (5). Secure drive gear (5) with
new lock ring (4).

8. Install idler gear (7).

9. Install a new cover gasket (3) and oil pump cover (2)

with bolts and lockwashers (1). Tighten hardware
{2 and 8) evenly to 80-120 in-Ibs torque.

CAUTION

Do not overtighten mounting boits and nuts. Over-
tightening will eliminate pump gear side clearance
which may cause the pump to seize up, damaging pump
and engine parts.

10. Connect oil lines to pump. Oil hose connections use
one piece band type clamps which cannot be reused.
Use HOSE CLAMP TOOL, Part No. HD-97087-65A, to
squeeze new hose clamps tight, See Figure 3.26.

Figure 3-26. Hose Clamp Connection
VALVE TAPPETS AND GUIDES
General

The tappel assembly cansists of tappet and roller, The
tappet and roller, under comprassion force from valve



spring, follow the surface of the revolving cam. The up-
and-gown motion produced is transmitted to tha valve
by the push rod and racker arm. The tappet contains &
piston or plunger and cylinder plus a check valve which
allow the unit to pump itself full of engine oil to take up
all play in the entire valve train.

When tappets are functicning properly the assembly
operates with minimal tappet clearance. The units

for heat ion to main-
tain a no-clearance condition.

It is normal for tappets to click when engine is started
after standing for some time. Tappets have a definite
leak down rate which permits the oil in the tappets
cylinder to escape. This is necessary 1o aliow units to
compensate for various expansion conditions of parts
and still maintain correct-clearance operation. Tappets
are functioning properly if they become quiet after
minutes of engine oper:

Removal and Disassembly of Tappets

It engine cylinder head is not disassembled, rotate
angine until both valves are closed.

2. Remove upper and middle rocker covers, rocker
arm shafts, push rods and push rod covers follow-
ing the REMOVAL procedure of the CYLINDER

HEAD section,

3. Remove the four bolts holding the tappet guide to
the crankcase. Remove the oil pressure sending
switch for rear tappet guide removal.

4 To remove the tappets and guides together,

fashion a U-shaped wire from a large paper clip. In-
sert the ends into the tappets and tilt the guide and
tappets out together.

o

Mark tappets and guides 5o they will be reassem-
bled In their original locaticns.

Cleaning And Inspecting

1. Wash all parts except tappet and roller assembly
and gaskets in grease solvent

o

Inspect the tappets, rollers and guide bores for
damage. Measure the guide bores and tappet
diameters and check ihe clearance with the SER-
VIGE WEAR LIMITS. Replace the tappet, the guide
or both if clearance is excessive.

@

Glean the roller with an oil free aerosol cleaning
solvent or contact cleaner. Measure the roller
radial clearance and side play. Replace the roliers
if they are damaged or if clearances are excessive.

&

After replacing a rolier assembly, make sure the
side play is correct and the pin is not loose.

o

If you suspec! there might be dirt in the tappet of

internal parts are malfunctioning, replace the tap-
pet

Bl

Tappels should be soaked in clean engine cil and
kept covered until assembly.

Assembling Tappets (Figure 3-27)

Install the tappets and guides using the wire clip to hold
the tappets in the guide. The orientation of the il hole
in the side of the tappet does not affect tappet perfor-
mance. Insert the TAPPET GUIDE ALIGNMENT TOOL,
Part No. HD-33443, in the screw hole nearest the tappet
oil feed and install and tighten the other three screws.
Remove the tool and install the fourth screw.

Repeal the above procedure for the other tappet guide.
Install TAPPET GUIDE ALIGNMENT TOOL in the hole
directly to the left of where tool is shown in Figure 327,

Figure 3-27. Aligning Tappet Guide

After tappets and guides are installed, check push rod
length following the procedure given in the CYLINDER
HEAD section.

NOTE

See Figure 3-17. To permit the Installation of the rocker
arm shaft, insert a large wire inta the hole in the top of
the iifter and “pump” it up and down several times. This
will bised down the lifter and allow rocker arm shaft to
be inserted.

GEARCASE COVER AND
TIMING GEARS

General

The gearcase, located on the right side of the engine
crankcase, contains a train of gears which transmit
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engine power 1o the cam shaft and ignition timer,

crankcase breather and oil pump. The gearcase is

lubricated with engine oil through the breather valve
from engine crankcase.

Shafts run in bushings except the crankca:

Disassembling Gearcase (Figure 3-28)

Before disassembling gearcase, it is necessary to
remove push rods, lappts, and tappet guides as

described earlier in this section.

side of the

cam shaft which operates in a needle roller bearing.

Remove tappet oil screen cap (1), O-ring (2), screen

3. Oil screen spring
4. Oll scroan
5. Outer cover and rivets (2)

10. Sensor plate
11. Rotor bolt

12. Rotor

13. Gear cover screw, 1 in. (2)
14. Gear cover screw, 1-1/4 in. (3)
15. Gear cover scraw, 1-3/4 in. (1)
16. Gear cover

17. Gear cover gasket

18. Breather gear washer

19. Breather gear

20. Cam gear

21. Cam gear spacing washer
22. Cam gear thrust washer

23. Gear shaft nut

24. Pinion gear

25. Pinion gear key

26. Pinlon gear spacer

27. Oil pump pinion shaft gear

28. Ol pump pinion shaft gear key
28. Oil pump drive gear lock ring
0. Gil pump drive goar

31. Oil pump drive gear key

32. Gear cover camshaft bushing
3. Gear cover camshaft bushing
34. Camshaft oil seal

35. Camshaft needla bearing

36. Cover dowel pin (2)

37. Wire clip

38. Walch plug

39. Oil pressure switch

40. il pump shaft
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Figure 3.28. Gearcase —

Exploded View



spring (3) and screen {4). Drill oul two cover rivels
(5) and remove cover.

2. Remove two ignition sensor cover screws (8), cover
(7) and gasket (®).

3. Remove sensor plate screws and lockwashers (3).

4. Disconnect sensor plate wires at connection so
that sensor plaie may be moved out of the way.

5. Remove bolt (1) and rotor (12).
8. Remove gearcase cover screws (13, 14 and 18},

7. Tapgearcase cover with wood or rawhide mallet to
Ioosen and remove gear cover (16) and gearcase
cover gasket (17).

B. Remove breather valve spacing washer (18) and
breather gear (19).

9. Remove cam gear (20), spacing washer (21) and
thrust washer (22).

10. Remove pinion gear shaft nut (23) which has a left-
hand thread. Use PINION SHAFT NUT SOCKET,
Part No. HD-94555-55A. Pull pinion gear (24) using
PINION GEAR PULLER AND INSTALLER, Part No.
HD-96830-51A, as shown in Figure 3-29. Tool has
lefthand threads.

Figure 3:29. Pulling Pinion G

11. Remove key (25), gear shaft pinion spacer (26), oil

jpump pinion shaft gear {27) and key (28).

12. Use a LOCK RING PLIERS such as Snap-On No.
remove oil pump drive gear shaft lock

PR1Z9A a
ring (28), dr

gear (30) and drive gear key (31).

13, If necessary, remove oil pump bolts and washers

and remove oil pump from gearcase. See OIL
PUMP DISASSEMBLY.

Cleaning, Inspection and Repair
(Figure 3-28)

1. Wash and air dry all parts. Wash inside of case. It
crankoase is to be disassembled, wash parts afte
complete disassembly. If it is not 1o be disas-
sambled, be careful 1o get no grease or solvent
into crankcase when washing gearcase.

"~

Inspect oil screan (4] caretully 1o make sure mesh
s open. Fill screen with oil and watch for complete
and even flow of oil through screen. Replace plugged
or partially plugged screen.

@

Inspact cam gear and pinion gear bushings (32 and
33) in gearcase cover for pitting, scuffing and
grooving, Determine amount of pinion and cam
sshaft wear in cover bushing. If it exceeds service
limit shown in engine SPECIFICATIONS, install
new bushings.

-

Measura the small end of the cam shaft at the
bearing surface and again near the cam lobes. If
the shalt if worn more than .003 in. or is damaged
in any way, replace both the cam and the needle
bearing (35]. See steps B and 9.

5. Replace the cam if any of the lobes are damaged
or worn more than 006 in. Measure the Iobes on a
new cam for comparison. Make st
Evolution cam that is marked with the letter “v™.
Since the lift and profile on the cam lobes differs.
from earlier engines, cams must not be inter-
changed.

P

Inspect cam gear oil seal (34) in cover to see that
1ip i in good condition,

7. See Fluure . Clean the pinion shaft bearing
caner and chack the bearing clear-
dicator. Mount the indicator with
the probe perpendicular to the shaft and as close
to the bearing as possible. If the clearance ex-
ceeds 002 in., the bearing must be refitted. See
FITTING PINION SHAFT BEARING in the GRANK-
CASE section.

Inspect nesdla bearing (35} for wear, broken or
gouged baarings. If end of cam shaft shows any
appreciable wear (0.003 in. or more), needle bear-
ing i probably worn to a point where replacement
of bearing and cam shaft are advisable.

9. Needle bearing can be removed and installed in

ut 0
PULLER TOOL, Part No. HD-95760-68, as shown in
Figure 3-31. Press needle roller bearing into crank-
case with NEEDLE BEARING TOOL, Part No.
HD-8727260, as shown in Figure 3-31. Press from
heavier end having the manufacturer's name only.
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Figure 330, Checking Pinion Shalt Bearing

Pressing from opposite end will crush roller race
and bing rollers.

)

Inspect gears for wear. Assemble pinion and cam
gears 1o respective positions in gearcase. Omit
cam gear end spacer for the purpose of checking
gear mesh. Altach cover with al least three cover
screws. Mesh is considered ideal when no play be-
tween gears can be fell and cam gear can be
moved back and forth along shaft axis with slight
drag

Figure 3-32. Removing Cover Bushing

Rebplaci Cover Bushi
(Figure 3-28)

Remave pinion shall cover bushing using PULLER
TOOL, Part No. HD-95780-69, as shown in Figure 3-32.

Install new pinion gear shaft bushing (33) in hale in
cover as follows:

1. Position bushing in cover so flal on bushing is in
ine with oil hole in cover. Press in bushing on ar

Figure 3-31. Removing and Installing Cam Gear Needle Bearing
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bor press until top of bushing is flush with case
bushing boss on cover.

The original bushings are not pinned. The replace-
ment bushings must be pinned. Locate and center
punch dowel pin location 1/8 in. or more from oil
hole in cover. Drill No. 31 hole 3118 in. deep. Press
in bushing until it bottoms on shoulder in cover
boss hole, Continue drilling dowel pin hole to
depth of 9132 in. from top of bushing. Drive in new
dowel pin and carefully peen edges of hole o lock
pin in place.

To replace cam shafl cover bushing (32), proceed
as follows:

Use PULLER TOOL, Part No. HD-85760-69, to ex-
tract old bushing. Press in new bushing with arbor
press until shoulder Is against cover boss. Center
punch and drill No. 31 hole exactly 9732 in, deep.
Drive in new dowel pin and peen bushing edges
over dowel 1o secure it.

. Drill lubrication oil hole through wall of bushing
with 5/32 in. drill using il hole in bushing boss as
a drill guide.

Pinian shaft and cam shatt bushings must ba line
reamed to remove burrs and Irregularities from
hole and to ensure perfect alignment. I crankcase
Is not disassembled, use another right crankcase
side. Fasten cover in place with at least three
sor

ews.

n shatt bushing, insert reamer pilot
in right crankcase roller race as shown in Figure
3:33. Insert 8116 in. PINION SHAFT COVER BUSH-
ING REAMER, Part No. HD-84805.57, through pilot

Figure 3-33. Line Reaming Cover Bushing

and push into cover bushing until it bottoms, then
give reamer one complete turn to size bushing.

Rotate reamer the same direction (clockwise) dur-
ing extraction

To ream cam gear cover bushing, use a
sion reamer and ream lo 1.003/1.002 in. diameter.

Assembling

Before assembling gear train, determine amount
of end play in breather gear as follows: Assemble
breather gear and dry cover gasket 1o gearcase.
Select spacer washer (use washer disassembled
unless it is known to give incorrect spacing) and
position on end of breather gear. Place a steel
straightedge across gearcase al spacer. With
thickness gauge, measure distance between
straightedge and spacer. Sublract 0.006 in.
{amount gasket will compress) from this figure to
determine gear end play. An end play tolerance of
0.001 to 0.016 In. is correct. If end play exceeds
maximum, insert thicker spacer. Breather valve
and gear spacer washers are available 0.110, 0,115,
0120 and 0125 in. thick.

2. See Figure 3-34, Establish proper cam gear end
play as follows: Install thrust washer, spacing

»l

Figure 3-34. Chacking Camshalt End Play

washer and cam gear. Position cover gasket and
secure cover with at least four screws. Measure
cam shaft end play between cam gear shaft and
thrust washer with thickness gauge through tap-
pet guide hole in gearcase. End play should be
from 0.001 to 0.016 in. If measurement is under or
over tolerance, remove cover and replace spacing
washer to give suitable clearance. Cam gear spac-
ing washers are available in .005 Increments from
0.050 to 0.085 in,

@

Ses Figure 3-28. Make sure that ghamfer on oll
pump pinion shaft gear (27) faces toward the in-
side. Tightan pinion gear shaft nut (23 1o 35-45 fi.
Ibs tarque. Make sure that gear shaft pinion spacer
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(26) has noticeable end play. Breather, cam and 5. Assemble remainder of gearcase and ignition
pinion gears contain timing marks which must be timer. See IGNITION SYSTEM, Section 8.

aligned or matched as shown in Figure 335,
Rolate gear train and nole if it revolves freely. A
bind indicates gears are meshed too tightly.

NOTE

Pinian gears and cam gears are color coded according
to their pitch diameters. When replacing only one of
these gears, it is advisable 1o replace it with a gear hav-
ing the same colar code. If gears are not matched ac-
cording 1o their Golor, lifter noise ar gear whine may
result. See the foliowing Ghart. If a matched set of gears
produces a severe gear whine, the next smailer pinion
gear may be used 10 obtain proper gear clearance. If a
lifter type noise is present, the next larger pinion gear
may be used. The proper gear clearance will give a very
slight gear whine when engine is hot.

4. Apply a coat of non-hardening gasket sealer to
crankcase and cover gasket surface. Position new
cover gasket and secure cover with all cover
screws. Tighten screws to B0-110 in-lbs torque.
After securing cover, pour about 114 pint of engine
oil through tappet guide hole over gears to provide

initial lubrication. Figure 3-35. Timing Gears with Marks Aligned

COLOR CODE 1 PINION GEAR | 2 CAM GEAR

1340cc MODELS (MATCHED SET PART NO. 24562.77)

Part No. Size (in.) Part No. Size (in.)
ORANGE 2404078 1.4756/1.4751 2553684 2.732412.7334
WHITE 2404178 1.4751/1.4745 25537-84 2.7334/2.7344
YELLOW 2404278 1.474501.4737 2553884 2.7344i2.7354
RED 2404378 1.473701.4729 2553884 2.7354/2.7364
BLUE 2404478 1.4720/1.4721 2554484 2.736412.7374
GREEN 2404578 1.472111.47T15 2554584 2.737412.7384
BLACK 24046-78 1.4715/1.4710 2554684 2.738412.7304




CRANKCASE

GENERAL

Wihen rod bearings, pinion shaft bearings or sprocket
shaft bearings are in need of repair, the engine must be
removed from the motorcycle as described in STRIP.
PING THE MOTORCYCLE FOR ENGINE REPAIR. It is
recommended procedure to check and make repairs 1o
cylinder heads, cylinders and gearcase at the same
time, or in other words, perform an entire engine
averhaul.

Flywheel End Play Check (Figure 3-36)

After engine has been removed from chassis,
securely fasten it lo a stand and workbench,

2. Remove gearcase cover and fasten dial indicator
1o gear side crankcase with indicator stem on end

of gearshaft.

3. Install BEARING INSTALLATION TOOL, Part N
HD-87225-55, to sprocket shaft to preload the bear-
ing races.

4, Gheck amount of main bearing end play by

rotating and pushing on the sprocket shaft while
reading the dial indicator. Rotate and pull on the
sprocket shaft and note the difference on the in-
dicator readings. If difference (end play) is not be-
tween .001 and .004 in., the bearing inner spacer
must be replaced. Choose spacer from the chart. A
thinner spacer will result in less end play.

Bearing Inner Spacers (10, Figure 3.38)

PART NO. SIZE 1
9120 09251.0915
9121 0845/.0935
9122 .08651.0955
9123 08851.0075

~on2a 1005/.0985
9125 102511015

T 04511038
9127 -1085/.1055
9128 108511075
8128 110511085
9130 112511115
9131 1145/.1135
8132 1185/.1156
8133 118511175
9134 2051.1195

DISASSEMBLING CRANKCASE

1. Remove cylinder heads as described in CYLINDER

HEAD REMOVAL.

Figure 3-36. Checking Flywheel End Play
2. Remove cylinders as described in CYLINDER AND
PISTON REMOVAL.
CAUTION
After removing cylinders, install 112 in. inside diameter

plastic or rubber hose aver the cylinder studs. Never lift
or move the crankcase by grasping the cylinder studs.

3. Remove gearcase parts as described in GEAR-
CASE DISASSEMBLY. Check flywheel end play as
described previously.

4. See Figure 3-37. Remave crankcase bolls and
studs (1, 2, 3, 4, 5). It is necessary 1o remave only
ane stud nut and slip stud and other nut out op-
posite side of crankcase,

NOTE

The top center stud (4) and left and right bottom studs
(5) are fitted to the crankcase holes for proper
crankcase alignment. Mark these studs so they can be
reinstailed in their original location.

5. See Figure 338, Position crankcase with gearcase
(right side) up. Tap crankcase with rawhide or soft
metal maliet io loosen right half. Lift right
crankcase half (1} oft pinion shaft main bearings.
Remove spiral lock ring (2) from pinion shaft with
tip of screwdriver. Lift bearing washers (3 and 5)

bearings and bearing retainers (4) off pinion

6 Mount flywheel and left case assembly on prass
table supporting case on parallel bars (Figure 3-3)
and press on end of sprocket shaft with arbor
press until flywheel assembly (B) drops out
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Crankcase stud bolt, 318 x 3114 in. (2)
Crank ud, 5116 x 5 In. (right center)
Crankcase stud, §/16 x 6 in. (left center)
Crankcase stud, 516 x 57116 in. (2)
(top and top right)
5. Crankcase stud, 11/32 x 5-13/16 In.
(2) (lott t bottom)

1
2
3.
4

Figure 337

rankcase Studs — Exploded View

Remove seal (7), freeing sprockel side bearing half
(91, spacer (B) and spacer (10).

See Figure 340, If left main bearing is to be re-
placed, press out bearing races (11 and 13) from
opposite sides of crankcase hole, using CRANK-
SHAFT BEARING REMOVAL & INSTALLATION
TOOL, Part No. HD-4547-80. If bearing set is being
replaced, remove lock ring (12) using a pin punch
or similar tool. Rotate lock ring in groove so that
one edge covers cil hale. Insert tool into oil hole
with tapered end underneath lock ring. Tap on tool
to force one end out of groove as shown in Figure
341, Starting at this free end, push ring oul of
bearing bore.

INSTALLING CYLINDER STUDS

Gylinder studs that are bent, scratched or broken
must be replaced.

Threads on new studs musl have an interference
fit in the crankcase thraaded holes. Use Loctite
STUD ' BEARING MOUNT on the threads in place
of engine oil if threads seem loose.

1. Right crankcase half

3. Bearing washer (2)

4. Bearings and retainer

5. Bearing washer (see item 3)
6. Spracket shaft spacer

7. Sprocket
2. Spiral lock ring 8. Flywhe

shaft bearing seal
mb

NOTE: Keep parts 8, 11, 12, 13 and 15 as a set. Do not transpose or interchange parts.

13. Bearing outer ra
14. Lelt crankcase ha

15. Sprocket bearing half

16. Sprocke! shaft

17. Pinion shatt bearing race
18. Pinion shaft

Figure 3-38. Crankcase — Exploded View
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Figure 3-41. Removing Lock Ring

2aas

Cylinder stud
installer,
HD-34624

Figure 3-42. Installing Cylinder Studs

4. A properly installed stud should extend 5,67 - 5.77
in, above the base gaskel surface and must be
straight

Figure 3-30. Removing Leit Crankcase Bearing Races.

FLYWHEELS
See Figure 3-42. Apply a film of engine oil to
threads of stud and drive stud in crankcase hole  Disassembly (Figure 3-43)
with the GYLINDER STUD INSTALLER, Part No.
HD-34624 and an air or electric impact wrench. Do 1
not use & ratchet or breaker bar since they will
bend the stud.

»

It flywheels are to be disassembied, place a
fiywheel nolding fixture such as Rowe number HD
08-1194 in & vise. Insert pinion shaft into fixture

vaar



1. Crank pin nut

10. Crank pin
2. LeH fiywheel

11. Crank pin ki

c@umo

3. Connecting rods (one 12. Sprocket shaft nut
forked, one single end) 13. Sprocket shaft
4. Bearing rollers and retainers . Crank pin nut 14. Fiywheel washer

15. Flywheel washer

Figure 3-43. Flywheal Assembly — Exploded View

and install BEARING PULLER, Part No. HD-86015-
56A over sprocket shaft bearing as shown in
Figure 3-44. Tun forcing screw to remove bearing.
Keep bearings in a set with proper bearing outer
races.

2. Remove flywheels and insert sprocket shaft into
fixture. Remove crank pin nut using FLYWHEEL
NUT WRENGH, Part No. HD-94546-41, as shown in

Figure 3-44. Pulling Bearing from Sprocket Shaft Figura 3-45. Removing Crank Pin Nut
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Figure 345. To loosen flywheel, sirike right
flywheel rim with soft metal mallet at 80 degrees to
crankpin. Remove right flywheel and gear shaft
assembly. Remove crank pin key (11, Figure 3-43)

L

Hold down bearing assembly with a short length of
pipe or lubing so connecting rods (3) may be
slipped off bearings. Remove bearings (4). Hold
together in sel until bearings are washed and re-
fitted to crank pin.

-

Using 1 5/ in. socket, Snap-On Part No. $6202,
remave sprocket shaft nut (12). Tap sprocket shaft
(13) out of flywheel

o

Turn flywheel over in fixture and remove crank pin
nut (1). Tap crank pin out of flywheel.

@

Place pinion shaft and flywheel in fixture and
remave pinion shaft nut (5). Tap pinion shaft (7) out
of flywheel and remove key (8) from shaft.

Cleaning and Inspecting Flywheels
(Figure 3-43)

1. Wash all parts in grease solvent and blow dry with
compressed air. Examine crank pin for wear,
grooving and pitting. If the surface is at all worn,
replace with new pin. Examine flywheel washers
(14 and 15). If either washer is wor and grooved, it
should be replaced.

2. Examine connecting rod lower races. If they ap-
pear slightly grooved or shouldered where edge of
bearing rollers ride, they may be lapped out and
oversize bearing rollers installed. If they appear
badly worn, grooved or pitted, new rods should be
installed, preferably as an assembly with new
bearings and crankpi

3. Examine pinion shaft and right crankcase bearing
race (17, Figure 3-33) for pitting, grooving and
gouging at point where right main roller bearings
ride. A shaft that is worn must be replaced. If
bushing Is worn beyond repair, replace as
described in TRUING AND SIZING PINION SHAFT
MAIN BEARING.

4. Examine sprocket shaft outer races for wear,
grooving and pitting. Examine bearing rollers for
wear, pilting, greoving and heat discoloraticn. The
sprocket shafl Timken tapered roller bearings are
manufacluled in selactively fitted sets. The same

number appears on all parts. If any part is

dlmayed the complete set must be replaced. If a

new bearing set s installad, check flywheel end

play as described eariier in this section.

Replacing Flywheel Washers
Replace worn flywheel washers as follows:

1. Washer is a close fil In recess In flywheel and is
secured originally by punching flywheel matal

tight against the washer at several points. It is
usually necessary to drill a small hole (118 in. or
smaller) al the outer edge of the washer. Turn a
selttapping screw into the hole to force the
washer ou

B

Before installing new washer, scrape ouler edge of
washer racess where metal was punched against
it 50 new washer may seat fully against recess bot-
tom. If washer does not seat fully, forked rod is not
likely to have necessary clearance for side play.

©

Stake the new washers in place in four equally
spaced locations using a center punch. Punch
marks should be .045 in. deep and .050 in. away
from the edge of the washer.

Lapping Connecting Rod Races

Connecting rod lower races that are likely to clean
up within the range of oversize bearing rollers and
are otherwise in serviceable condition, should be
trued and sized up with CONNECTING ROD LAP-
PING ARBOR, Part No. HD-96740-36, as shown in
Figure 3.46.

Figure 346, Lapping Connecting Rod

"

Turn lap in lathe at 150 to 200 rpm. Adjust lap by
means of adjusting nut to a dragging but free fit in
1od race. Clean lap before using, then apply fine
lapping compound (Mo. 220 grit grinding com-
pound mixed with oil) to lap. A loose lap will “bell
maouth™ bearing race so it must be kept adjusted at
all times. To avoid grooving or tapering lapped sur-
faces in rod, work rod back and forth the full length
of the lap hlding rod as near race end as possible.
Lap rods individually.

»

When rods are lapped rue and all traces of pit
marks or grooving are claaned up, wash rods in
warm soapy waler and blow dry. Surface should
have a soft velvely appearance and be free of shiny
spots. Rod lower races must be round to within
.0002 in.



Fitting Rod Bearings

Connecting rod bearings roliers are avallable in the
following sizes:

SIZE DIAMETER (in.)
Standard 0.1874 - 0.

0.0002 oversize (0.5) 0.1876 - 01877
0.0004 0.5, 0.1878 - 0.1879
0.0006 05 0.1880 - 0.1881
0.0008 05, 01882 - 0.1883
0.0010 0. 0.1884 - 0.1885

There are two ways to determine oversize rollers to use.
Both methods will result in properly fitted bearings if
applied correctly.

CAUTION

Because of the extremely small tolerances involved, all
measurements mus! ba made as accurately as passi-
ble. Fitting bearings tighter than recommended dod may
result in bearing seizure and damage when heat

pands the parts. Excessive clearance will result in a
nolsy bearing.

All fitting and checking must be made with bearings,
rods and crank pin clean and free of oil.

METHOD 1:
Use & micrometer to measure the outside diameter
of the crank pin at its center. Use an inside
micrometer or telescoping hole gauge to measure
the inside diameter of the rod races. Subtract the
diamater of the crank pin from the inside diameter
of the bearing race. Subtract from this figure the
standard allowance for bearing running fit size.
This answer, divided by two will give proper raller
size. To find oversize amount of bearing, subtract
from this figure the diameter of a standard roller.

EXAMPLE:
The rod bearing race measures 1.6263 in .u.r uppmg
and truing. The crank pin is siightly worn
1.2485 In. Subtract 1.2485 in. from 1.6263 in. il nswer,
0.3778 In., represents the diameters of bath rollers (one
on each side) plus clearance for running fit. Subtract
minimum clearance for running fit (0.0007 in). The
answer, 0.3771 In., is then divided by two to get the
diameter of each oversize roller. In this case it would be
0.18855 in. To find how much oversize each roller must
be, subtract from this figure the diameter of a standard
roller, or 0.1875 in. Rollers must be 0.0010 in. oversize.

METHOD 2:
lall any new set of oversize rollers to bearing
races and position on crank pin. Slip rods over
bearings. If they will not fit, it is obvious rollers a:
100 large and a smaller size must be tried. If they fit
and spin freely, install a larger set of rollers. Try
various sets of roller sizes until the rods will turn
with a very slight drag. This is a plug fit. Datermin-
ing running it is merely a matter of subtracting
one hall the desired running it clearance (0.00035
in) from the roller size to find the running fit raller
size.

V340

It may be easier lo gauge a plug fit as follows:

Fit any size roller sels into races. Position bearings in
rods. Support rods and bearings with left hand. Drop
crank pin (not attached to flywheel) through crank pin
hole. Plug fit has been achieved when crank pin will
slide slowly through hole from its own weight, Running
fit is then determined by subtracting one half running
clearance (0.00035 injfrom oversize of rollers used lo
make plug fit.

Check overall width of roller retainer assembly. It must
be less than width of female rod end

mbling Flywheels
(Figum 3-43)

After correct connecting rod bearing fit has been at-
tained, clean and assemble parts as follows:

1 ; all be
perfectly clean and dry. Use a non-petroleum bas-
ed solvent such as Loctile CLEANING SOLVENT
or acetone,

»

Assemble the sprockel shaft (13) and left flywheel
half (2) and apply two drops of Lactite 620 RETAIN-
ING COMPOUND to the threads and two more
drops 1o the face of the nut. Do not use any type of
primer and do not put Loctite on the shaft tapers,

]

Tighten the nut to 280 - 320 ft-Ibs torque.

=

Assemble the pinion shaft (7) and right flywheel
half (&) in a similar manner, Tighten the nut to 140 -
170 ft-1bs torque.

Assemble the crank pin to the right nymul
Again, place two drops of Loctite on the th
and face of the nul. Tighten the crank pin nut In
180 - 210 ft-Ibs torque.

LS

Check to make sure oil passages through pinion
shaft, right fiywheel and crank pin are clear by
blowing compressed air into hole in end of pinion
shaft.

Position right flywheel assembly in flywheel fix-
ture, crank pin up.

™

Install the rods and bearings on the crank pin us-
ing a thin film of petroleum jelly to lelam the
rollers. Never use a stiff, high temperatu
on roller bearings. Make sure the forked lDd faces
the rear cylinder and that the offset reinforcemant
on the front rod faces forward. See Figure 347. If
the front rod is turned 180° it will interfere with the
rear rod.

=

Install the left flywheel and shaft on the crank pin
and apply Loctile to the threads and face of the
nut.

L4

Hold steel straightedge along outer face of wheel
fims al 90 degrees from crank pin as shown in



e
Curve or radius |
must face front |
of engin

2

Rear cylinder
forked rod

Figure 3-47. Connecting Rod Location

Figure 3-48. Tap outer rom of top whesl unti
wheels are congentric. Tighten nut, recheck with
straightedge at frequent intervals. Use soft mallet
hammer to realign wheels

10. See Figure 3-49. When nut is fairly tight, install
flywheel assembly in FLYWHEEL TRUING STAND,
Part No. HD-96650-80. Adjust so centers are snug.
Wheels must turn freely but shafts may not be
loose in centers. If flywheel assembly is either
loose or squeszed, indicators will not read ac-
curately. Adjust indicators 1o take reading as near
10 flywheels as possible, so pointers read at about
the middle of the scales.

NOTE

The flywheels must be trued and nuts retightened

gure 348, Squaring Fiywheel Faces

within 25 minutes of assembly before the Loctite has
taken a set,

11. Turn fiywheels slowly and observe the movement
of indicator pointers. Movement toward flywheels
indicates high points of shafts. Find highest point
of each shaft and chalk-mark flywheel rims at
those points. Remove flywheel from truing stand
and make corrections as stated in Step 12.

8

Flywheel may be out of true three ways, A, Band G,
in Figure 3-50 or a combination of two of the three
ways.

Figure 3.49. Truing Fiywhoels on Truing Stand

Va4



Crank pin
|

/

Hardwood wedge
Figure 3.50. Correcting Flywheel Alignment

When wheels are both out of true as indicated in “A”,
tighten C-clamp on rims or wheels opposite crank pin
and lightly tap the rim al the crank pin with lead or cop-
per mallet

When wheels are both out of true as indicated in “B"
drive a hardwood wedge between the wheels opposite
the crank pin and lightly tap the rims near the crank pins
with a mallet,

When wheels are out of true as indicated in “C," strike
the rim of the wheel with a firm biow at about 80
degrees from crank pin on high side.

When wheels are out of true in a combination of any of
conditions shown, carrect A or B first, tapping rim of of-
fending wheel only, and then correct condition C.

NOTE

The number of blows required and how hard they should
be struck depends on how far shafts are out of frue and
how tight nuts are drawn. Always remove the flywheels
from the stand and strike the flywhee! rim only af 90° to
the crank pin. Use only a soft melal mallel. Never strike
wheels a hard blow near crank pin. This could result ina
broken crank pin.

13. Readjust centers, revolve wheels and take reading
from indicator. Repeal truing operation until In-
dicated runout does nol exceed 0.001 in (each
graduation on indicator is 0.002 in.).

14. Place a dial indicator on the flywhael rim and
check the runout. If the runout excaeds .006 in.,
replace the crank pin o the flywheels.

15. It it is impossible 1o trus wheels, check for a

cracked flywheel, damaged or enlarged tapered
hole, or a sprocket or pinion shaft worn out of
round at surface where indicator reading is being
1aken. When wheels are true, position in vise and
draw crank pin nuts very tight using CRANK PIN
and FLYWHEEL NUT WRENCH, Part No.
HD-94546-41. Usa torque wrench to finish tighten-
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ing to 180— 210 ft Ibs torque. Check connecting
rod side play with thickness gauge as shown in
Figure 3-51. If it is greater than tolerance shown in
engine SPECIFICATIONS, draw up crank pin nuts
until within tolerance. Insufficient play between
rods and flywheel face is caused by one of the
following conditions:

Figure 3.51. Checking Connecting Rod Side Play

a. Flywheel and crank pin assembled with oil on
tapers and nuts over-tightened. Disassemble,
clean, reassemble.

b. New flywheel washers installed and not fully
seated. Disassemble, inspect, replace deepest
seating flywheel or exchange crank pin. As last
resort, grind down width of forked rod.

o

Tapered holes enlarged as a result of having
been taken apart several limes. Replace wheel
seating deepest.

d. Cracked flywheel at tapered h
flywheel.

Replace

It sides of forked rod are ground lo get desired
clearance, backs of bearing retainers must be ground
down to remain narrower than width of female rod.

Atter rod side play is checked and adjusted crank pin

nut tightened 1o specified torque, again recheck wheel
trueness on truing stand, Correct any runoul as above.

Truing And Sizing
Pinion Shaft Main Bearing

Befora fitting new pinicn shaft main bearings, lap bear-




ing race in crankcase 1o true it and remove traces of
wear shoulder at sides of roller paths. Use CRANKCASE
MAIN BEARING LAP, Part No. HD-86710-40.

A race that is worn beyond limits of oversize bearings
must be replaced. To remove bearing race, heat case to
275:300 degrees F. Healing expands case and makes it
possible to ramove bearing race using less force. Pross
worn race (17, Figure 3-38) out and new race in. New
race must be lapped slightly to true and align with left
case bearing, and to attain a size compatible with roller
sizes available.

Lapping Engine Main Bearings
(Figure 3-52)

1. Secure right and left crankease halves with three
crankcase stud bolts (top center and bottom left
and right). The sprocket shaft bearing outer races
and large spacer must be Installed in left
crankcase.

Figure 3-52. Lapping Pinion Shalt Main Bearing Race

"

Assemble lapping arbor to lapping handle and
assemble guide sleeve to sprocket shaft bearing
bushing. Sleeves, for use with tapered bearing, are
assembled to case with bearings and small spacer
collar. Turn sleeva parts finger tight.

@

insert lap shaft with arbor assembled through pin-
ion bearing bushing and into guide sleeve, Tighten
arbor expansion collars using a length of 5/32 in.
rod as spanner until arbor begins 1o drag. Do not
adjust arbor snug in bushing or bushing will “bell,”
a condition where hole is larger at ends than it is in
the center.

‘Withdraw arbor far enough to coat lightly with fine
1apping compound, Do not apply a heavy coal.
Reposition lap in bushing and turn handle at
moderate hand speed. Work lap back and forth in
bushing as it is revolved 1o avold grooving and
tapering.

o

At frequent intervals, remove lap from crankcase,
wash and inspect bushing. Lapping is complated
when entire bushing surface has a dull, satin finish
rather than a glossy, smooth appearance. If neces-
sary, flush off Iap in cleaning salvent, air dry and
apply fresh, light coat of fing lapping compound

Fitting Pinion Shaft Bearing

The fitting of pinion shaft bearing is done in much the
same way as fitting lower rod bearings (see FITTING
ROD BEARINGS.)

ting must be done with bearings that are clean and
dry. Oiled surfaces will take up some clearance and give
a false reading.

1 s first determined using the pinion shaft
be used on engine being overhauled, or
spare shaft of exactly same size. When a plug fit
has been found, pinion shaft will enter bearing
slowly under its own weight, will turn with only &
very light drag and will have no perceptible shake.

2. A running fit is determined from a plug fit by sub-
tracting one half the desired running fit clearance
from the size of the plug fit rollers.

EXAMPLE:

Running fit clearance is 0.0008 to 0.002 in. loose. See
engine SPECIFICATIONS. If a plug fit was achieved with
0.0008 in. oversize rollers, subtract one half running fit
clearance from plug fit roller oversize. Use figure
representing middle or average of lolerance span, .014
in. One half the average of tolerance (0007 in.), sut-
tracted from roller oversize (0.0008 in.), indicates that
0.0001 in. oversize rollers should be used to produce a
suitable running fit.

3. Oversize rollers are available in 0.0001, 0.0002,
0.0003, 0.0004, 0.0005, 0.0006, 0.0008 and 0.0010 in.
sizes. All calculations should therefore be made to
nearest available size.

Fitting Sprocket Bearing

If flywheel and play is within tolerance and if Timken
tapered roller bearings and races pass visual check and
have no apparent wear, the same set 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.



ASSEMBLING CRANKCASE
(Figure 3-38)

»

Install flywheel side outer race lock ring (12) in
case. When properly installed, oil hole in lock ring
groove will be centered in lock ring gap. Use arbor
press and OUTER RAGE PRESS PLUG, Part No.
HD-97194.57, 16 press outer race parts into crank-
case bushing one at a time. Press the races into
1the case, one from each side, with the widest ends
outward to match taper of bearings. Be sure each
race bottoms on the fock ring.

Position flywheel assembly, sprockel shaft up, in
flywheel fixture. Press bearing (15) on sprocket
shat using BEARING INSTALLATION TOOL, Part
No. HD-97225-55. SPROCKET SHAFT SPACER,
Part No. 2403670, may be needed with BEARING
INSTALLATION TOOL as shown in Figure 3-53.
Press the parts on using the sprockset shaft spacer
as a pressing tool only.

Figure 3-53. Pressing Bearing on Sprocket Shaft

3. Remove tool and slip the bearing, small end up,
aver sprocket shaft, starting it squarely. Turn tool
screw onto sprocket shaft thread and tighten

I

securely.

4. Install the bearing inner spacer (10) and tool sleeve
and press bearing against flange on flywheel using
the 100l as shown in Figure 3.53.

5. Slip crankcase half, with outer race parts installed,

over shaft. Slip bearing over tool screw, small end
down toward inner spacer. Position tool sleeve
pressing bearings tightly together. Bearings must
be tight against the bearing inner spacer to provide
correct bearing clearance.

6. Remove assembly from fixture and install bearing
washer (5), bearings (4) and bearing washer (3) on
pinion shaft. Install new spiral lock (2) on groove in
pinion shaft. Slip right case half over bearing and
against left case half after applying a coat of non-

ardening gasket sealer to mating surfaces.

~

See Figure 3-37. Align case halves and tap crank-
case studs (4 and 5) into holes. These three studs
properly align the case halves and must be install-
ed before remaining studs. Start nuts and tighten
until snug. Assemble remaining studs, bolts and
nuts. Tighten nuts on studs 1o 12-15 ftIbs torque.
Tighten bolls to 22:26 fl-Ibs torque.

8. Check exact amount of flywhael end play with dial
indicator as directed at the beginning of this sec-
tion to determine if within specified limits. See
Figure 3.36.

L

See Figure 3:38. Install spacer (6). Press seal (7) in-
to crankcase with lip toward flywheels.

3

Install and align compensating sprocket shaft ex-
tension. See PRIMARY CHAIN AND SPROCKETS
in Section B,

NOTE

Sprockets must be aligned through use of correct
thickness sprocket spacers. Method for checking and
determining correct spacer thickness is given in Sec-
tion & under PRIMARY CHAIN AND SPROCKETS.
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JET SIZES

FLH Model

Main jet ..
Slowiet ...

FX Models (except FXST)

Main jet .
Slow jet . ...

FXST Model

Main jet
Slow jet ..

CAPACITY

Fuel Tank
FLH Models

| -

FXSIFXEFIFXB
Si

FXWGIFXST

..Total ...

Reserve .
.Total .
serve .

Re:
Total .

Reserva .
_.Total .
Reserve ..

.S or 3.5 Gallons (US)
. 1.2 0r 1 Gallons (US)
.3.2 Gallons (US)

SPECIFICATIONS
TORQUES

FLIFX (except FXST)

.No.70 (1983 and earlier)
Carburelor mounting capscrews ..........
(1984)
No. 160
.No.72 FXST
Carburetor mounting capscrews
cleanar bracketbolts . .. .......
No. 180 0 cylinder heads)
. No.50

Air cleaner backing plate ..
{to bracket and carbuﬂalull

Backing platebottombolt. ...............
Aircleanercover ........

(button head socket screw)

6 Gallons (US)

-3.5 Gallons (US)
-..1Gallon (US)

-5 Gallons (US)
12 Gallons (US)

Carburelor mounting nuls. ...............

10-14 ftibs

. 56 ftdbs

BB1tbs

L1317 ftibs

. T-101tdbs

1317 ftlbs.

. 12417 ft-lbs.

41



NOTES



CARBURETOR

GENERAL

The carburetor is a horizontal, gravity fed type with a
float operated inlet valve, an accelerating pump, a throt-
tle stop screw for idle speed adjustment, and choke
system with a high idle speed adjustment.

The carburetor has been specifically designed to con-
trol exhaust emissions. All jets are fixed. The idle mix-
ture has been preset at the factary. On 1978% and 1979
models, the idie-mixture-screw has a limiter cap. Tune-
up adjustments should be within the adjustment range
that is available without removing the limiter cap.

©On 1980 and later models, the idle-mixture-screw has
been recessed in the carburetor casting. The opening is
sealed with a plug because it is intended that the idle-
mixture be non-adjustable.

CAUTION
Adjusting mixture setting by procedures other than

specified in this section may be in violation of Federal
or State regulations.

A high altitude carburetor conversion kit may be re-
quired to improve carburetion at altitudes over 4000 feet

o1 5

1. Thrattle lever

2. Throttle stop screw
3. Fast i
4. Fast idle adjusting screw

5. Low speed mixture limiter cap

T

a
4. Fast idle adjusting screw

Figure 4-2. Carburetor — 1980

above sea level and should be installed where thera is
evidence of over-richness causing 1oss of smaoth com-
bustion, stumbling upon acceleration or other drive-
ability problems at high altitud

Tt

1. Throttle lever

2. Throttle stop screw

3. Fast idle cam

4. Fast idle adjusting screw

Figure 4-1. Carburetor — 1878% - 1979

Figure 4-3. Carburetor — 1981-1983
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1. Throttle lever 3. Fast idle cam

2. Throttle stop screw 4. Fast idle adjusting
screw

Figure 4-4. Carburetor — 1984

CAUTION

If motorcycles modified for high altitudes lrl to be
operated at 4000 foet,

verted back to standard to pm-m possible angine
damage due ta over-lean fuel mixtur

OPERATION

Choke (Figure 4-5)

The choke system is composed of a choke valve and a
tast idle cam. The fast idle cam increases engine speed
as the choke knob is pulled out. By moving the choke
knob, the choke valve and high idle can be adjustad for
a cold or a warm engine.

With the choke knob all the way out, the choke
plate is fully closed and the throttle valve Is In its
highest idle position for cold engine starting.

o

After a cold start the span between fully closed
and fully open is used to adjust the choke for best
idle during warm-up.

During warm-up the choke is moved progressively
10 the “Run position with the Ghoke knob all the
way in. In the “Run” position the choke plate is ful-
Iy open and the engine operates at low idie speed.

;
il

I 8

{

\__J} Cold start position

Figure 4-5. Setting the Choke

Fuel Supply System (Figure 4-6)

Fuel from the gas tank passes through the inlet vaive in-
1o float chamber. The fuel entering the chamber causes
the float to rise unlil it shuts off the fuel vaive, stopping
Hlow at a lavel pre-determined by float level setting.

Float

Float Chamber

Overflow Line

Figure 4.6. Fuel Supply System

Idle Circuit (Figure 4-7)

The Idle Circuit functions at idle, low and intermediate
speeds when the throtile valve is closed or only partially
open. Fuel is first metered at the main jet and then is
metered again as it passes through the siow jet. Air is
drawn through the slow air jet and is mixed with fuel in
the bleed tube partion of the slow jet. When the throttle
valve s clased, this air fuel mixture flows into the air
stream almost entirely through the idle port where it is
metared by the idle mixture screw.

As the throttie valve opens slightly the mixture also
flows through the idie transfer ports as thay become un-
covered by the throltle valve.



IDLE

Air - Blue
Fuel — Red
Air Fusl Mixture — Purple \dte Transter Ports
| lele Mixture Scraw
Venturi __ |
Idle Port
Slow Air et _ |
——— Throttle Valve
Main Air Jot _
Main Nazzle | Slow JetBleed Tube
Main Bleed Tube
Slow Jet
Main Jet
Figure 47, Idia Chroult
MID RANGE
Ajr — Blue
Fuel — Red
Alr Fusl Mixturs — Purple Idie Transter Ports
g/ Ide Mixture Screw

Vanturi _____ﬁr
‘\\‘_ — g — Idie Part

~— i
Mid Range Port
Stow Air det «_ | N

Throttle Valve

Main Air Jet __|

Main Nozzle Ij_T E‘—- Slow Jet Bleed Tube

Slow Jet

Main Jet

Figure 4.8. Mid Range Circuit



le — Blue HIGH SPEED
Fuel — Red
Air Fuel Mixture — Purple Idie Transfer Ports.

{__— Idie Mixture Screw

Venturi

Idle Port

Slow Air Jet

[ Throttle Valve

Main Air Jet

Main Nozzle |~ Slow Je1 Blead Tubs

Main Bleed Tubs

Main Jet

Figure 49, High Speed Circuit

ACCELERATING PUMP

Fuel Diaphragm

Figure 4-10. Accelerating Pump



Mid-Range Circuit (Figure 4-8)

As the throttle valve opens the air/fuel mixture from the
slow jet is drawn into the air stream through the idie
transfer ports, When the throttle valve uncovers the mid
range port, fusl from the float chamber is alsc drawn in
to the engine.

High Speed Circuit (Figure 4-9)

During full throttie operation, fuel is metered through
the main jet, mixed with air from the main air jet in the
main bleed tube and this mixtura is drawn into the ven-
turi through the main nozzle.

Accelerating Pump (Figure 4-10)

The accelerating pump system uses sudden throttie
openings (rapid accelerations) o quickly inject fuel into
carburetor venturl to provide extra fuel for smosth ac-
celeration.

Rapid throttle action, during the first half of throttle
travel, pushes the pump rod down, flexing diaphragm.
This flexing action forces fuel past & check valve into
the venturi. A spring then retums diaphragm to its
ariginal position and a new supply of fual flows in under
the diaphragm from the float chamber for the next
acceleration,

ADJUSTMENTS

Low Speed Mixture Adjustment
(1978%: and 1979)
NOTE
On 1980 and later modeis, the low speed mixture is set
led.

at the factory and sealed.

In normal service, the low speed mixture limiter cap
should not be removed. Low speed mixture may be ad-
justed within the limited range of the cap if necessary.

If the limit
ture altered

 cap has been removed and low speed mix-
rOCEeH follows:

1. Carefully turn low speed mixture screw all the way
clockwise, until just seated. Do nat over tighten

2. Back screw out to specification found in Figure
413,

3. With screw in this position, install limiter cap in
central position on adjusting screw.

4. With the engina warm and the choke off, adjust the
throttle stop screw so that engine idles al 800 rpm.

5. Turn the limiter cap clockwise for a leaner mixture.

counterclockwise for a richer mixture. The mixture

azn

Figure 4-11. Engine Side of Carburetor

Main nozzle

Slow air et

Accelerating pump nozzle

Figure 412, Air Cleaner Side of Carburator

should be adjusted to
results in a smooth idle.

800 rpm if necessary.

the leanest selting that

Recheck slow idie speed setting and readjust to

aT



—

Valve
fully closed

Lip

0.63 t0 0.67 Inch
(16 to 17 mm)

CARBURETOR FLOAT GAUGE

Model Carburetor Part No. | Turns Open
FX-1200 27488-78A 1178
FLH-1200 27467-78A 1178
FLH80 2748678 34

Figure 4-13. Low Speed Mixture Screw
Setling — 1978% and 1979 Only

Slow Idle Adjustment

Remove the alr cleaner. With the engine at normal
operating temperature and the choke knab all the way in
(choke fully open), adjust the throttie stop screw (Figure
41,42, 43 0f 44) 50 the engine idles at 800-950 rpm.

Fast idle Adjustment

There are several detent positions or stops where the
fast idie cam will meat momentary resistance as it is
rotaled from the choke plate fully open position to the
choke plate fully closed position. These detents are on-
ly detectable when rotating the high idle cam by hand
instead of through the chake knob and cable. Remove
the air cleaner and loosen the choke cable anchor

Figure 414, Float Adjustment

screw al the fast idle cam (3), figure 4-1, 42, 4:3 of 44,
Slowly rotate the cam, from the choke plate fully open
paosition, to the first noticeable click or detent. Turn the
fast Idle adjusting screw (Figure 4-1, 42, 43, 44) in or
out to set the fast idle at 1500 rpm.

Float Level

1. Remove the carburetor as listed in the REMOVAL
section.

2. Remove the fioat bowl as described under car-
buretor DISASSEMBLY.

3. See Figure 4-14. Hold carburelor on its side 5o that
the float will be suspended, from the fioat pin, in a
vertical position. Use FLOAT LEVEL GAUGE, Part
No. HD-94752-77 and measure the distance from
the face of the bowl mounting flange ta the bottom
surface of the float. If the measurement is not
within the specified limits, bend the metal valve
actuator lip up or down a slight amount to give the
carrect setting.

-

Assemble the fioat bowl and install the carburetor
as described in each respective section,



TROUBLESHOOTING

NOTE

Callouts refer to Figures 4-16, 4-17 and 4-18

1. dle improperly adjusted.

Overflow
Check for: Remedy:
1. Worn fuel valve (18) or dirty fuel valve seat. 1. Ra ce valve (18) or clean valve seal.
2. Improper fuel level in float chamber (26). 2. Adjust fioat (26) mounting tabs for correct fuel level.
3. Worn float (20) mounting tabs. 3. Haplacs tioat (20).
4. Worn tioat pin (5) or loose screw (6). 4. (5) or tighten screw (8).
5. Damaged floal chamber gaskel (25). 5. Replace gasket (25).
Loose float chamber screws (31). 6. Tighten screws (31).
Defor 7. Replace fioat (20).
Poor Idling
Check for: Remedy:

1. a. Adjust fast and slow idle speeds.
b. Adjust low speed idle mixture screw limiter cap
to full rich or full lean limit. (1979 and earlier)

2. Damaged low speed mixture screw. 2. Replace screw (1979 and earlier).

3. Clogged bypass or idle port. 3. Clean.

4. Clogged low speed jet (22) 4, Clean jet (22).

5. Loose low speed jet (22). 5. Tighten jet (22).

6. Air leaking Intc system. 6. Replace insulator block (17) and tighten screws.

7. Excessive fusl from accelerating pump. 7. Check accelerating pump rod (7) length.
Paor Fuel Economy

Check for: Remeady:

1. Fuel level too high. 1. Adjust level of float (20).

2. Clogged bleed tubes. 2. Clean

3. Loose jets. 3. Tighten.

4. \dle improperly adjusted. 4. A Adjust fast and slow idie

speeds.
B. Adjust low speed mixture cap within its limits
(1979 and earlier).

"
2. Damaged accelerating pump diaphragm (28)
3. Low speed system improperly adjusted.
4
5

5. Choke not opening fully. 5. Inspect choke and choke wire and adjust or replace.
6. Dirty air cleansr. 6. Clean.
Poor Acceleration
Check for: Remedy:
Clogged accelerating system, 1. Clean.

2. Replace diaphragm (28).
3. Adjust low speed syslem (1979 and earlien).

2. Generally dirty carburetor.
3. Loose carburetor mounting nuts.
4. Fuel overflow.

1. Choke plate (36) not operating properly.

. Clogged low speed jet (23) or bleed tube. 4. Clean.
. Fuel level 100 low. 5. Adjust level of float (20).
Hard Starting
Check for: Remedy

1. Adjust choke system.

2. Disassemble and clean

3. Tighten mounting

4. Inspect float (20) -nd !uel valve (18) and adjust or
replace.




NOTE

Callouts refer to Figures 416, 4-17 and 4-18.

Poor Performance On Road

Check for:

1. Idie improperly adjusted.
2. Fuel overflow.

3. Main et (23) loosened.
4. Air leak in intake system.

Remedy:

1. Adjust idle

2. Inspect float (20) and tuel valve (18) and adjust o
replace,

3. Inspect main jet (23) and tighten.

4. Check air cleaner backing plate and manifold

mounting.

5. Faulty operation of accelerating pump. 5. Correct rod (7) (stralghten or replacs
6. Dirty or clogged carburelor or air cleaner. 6. Clean.

Poor High Speed Performance
Check for: Remedy:

1. Loose main jet (23).
2. Improper fuel level in float chamber.

3. Dirt lodged In strainer in fuel tank.
4. Clogged m:

jet (23) or main jet air passage.

1. Inspect main jet and tighten.

2. Adjust fioat (20) valve actuator tab for correct fuel
level.

3. Clean strain

4. Clean.

Abnormal Combustion (Fuel Mixture)

Check I

1. Generally dirty carburetor.
2. Dirty or clogged fuel line.
3. Alr leaking into system.

Remedy:

1. Disassemble and clean.

2. Clean fuel line or replace.

3. Check mounting nuts for tightness or replace
insulator block (17).

Loss of Power (Fuel Insufficient)

Chack for:

1. Glogged fuel line.
2. Dirty fuel tank.

Remedy:

1. Dirty air cleaner.
2. Throttle cable not wo

3. Gorrect jetting for high alitude operation.
4. Loose jets.

3. Alr leaking into system. 3. Gheck mounting nuts for tightness of replace
insulator (17).
4. Accelerating pump not working. 4. Repair and adjust,
5. Clogged fuel strainer in fuel tank. 5. Glean strainer.
6. Generally dirty carburetor. 6. Disassemble and clean,
Loss of Power (Air Insufficient)
Check for: Remeay:

1. Clean o replace air cleaner element.

2. Check throttie cable and adjust or replace.
3. Install high altitude kit.

4. Tighten jets.




REMOVAL

Remove the air cleaner and backing plate. See air
cleaner REMOVAL section.

2. See Figure 4-14. Tum the gas valve off. Disconnect
the fuel hose (1), throttie cableis) (2) and choke
cable (3) from the carburator.

w

Remove the two locknuts and lockwashers that
fastan the carburetor to the manifold. Remave the
carburetor and insulator block.

1. Fuel line
2. Throttle cable(s)
3. Choke cable

Figure 415, Carburetor Mounting

DISASSEMBLY
(Figure 4-16, 4-17 or 4-18)
Accelerating Pump

1. Remove two screws (31), one long screw (32), the
housing (30), spring (29) and diaphragm (28).
Remove the O-ring (27A) from the housing (30).

Float Chamber

1. Remave the three screws (31), one screw (32), and
float bow! (26)

2. Loosen the screw (6) and remove the pin (5) and
fioat (20),

3. Remove the inlet valve (18) and clip (19) from the
fioat (20)

4. Remave the rubber boot (8) from the fioat bowl (26)
and remove the accelerator pump rod (7) from the
rocker arm (40).

Carburetor Body

1. Remove the plug (24) to unscrew the low speed jet

{22). Main jet (23) can be threaded out

2. Remove the nut (16), washer (15), pump lever and
high idle cam assembly (14) spring (13) from the
throttle shaft.

3. If required, remove the brackets (2) and (12) by

removing the screws (1) and (11).
CAUTION

The throttle valve assembly should not be disassem-
bled. These parts are matched specifically to the car-

replaced.
CLEANING, INSPECTION AND
REPAIR
Accelerating Pump
(Figure 4-16, 4-17 or 4-18)
1. Inspect the diaphragm (28) for holes, cracks or
deformation and replace as necessary
2. Replace the rod (7)if it Is bent and replace tha boot
8) if it is cracked.
Float Chamber
1. Blow any dirt out of the accelerating pump pas-
sage. Blow from the side oppasite the nazzie to
prevent the check valve inside the bowl from
closing.
2. Clean all dirt from Inlet valve and valve seat.
3. Replace the float if it is cracked or damaged.
Carburetor Body
Glean the carburetor body in a cleaning solvent such as
GUNK to remave varnish and carbon from the fuel and
air passages. Blow dry with compressed air. Reverse
the air flow through all passages lo remove all dirt
particles.
CAUTION
Never scrapa carbon deposits from the carburetor using
steel Instruments. Do not use wire or drills to clean
passages. Any one of these things can change the size
of the passage holes or alter the carburetor. Do not use
carburetor cleaner on rubber or plastic parts.

ASSEMBLY
(Figure 4-16, 4-17 or 4-18)

Carburetor Body

1. Install the brackets (2) and (12) using the two
screws (1) and (11)

Install the spring (13), pump lever and high idle
cam assembly (14), washer (15) and nut (16) on the
throttle shaft.

3. Install the low speed jet (22), plug [24) and main jet
(23),

Float Chamber
1. install the rubber boot (B) on the float bowl (26).
2. install the inlet valve (18) and clip (18) on the fioat

411



1. Screw and washer
2. Bracket
3. High idla adjusting scraw

9. Throttle stop screw
10. Spring

11. Screw and washar
12. Bracket

13. Spring

14, Throttle lever
16. Washer

16. Nut

17. Insulator block
18. Inlot valve

19. Clip

20. Float assembly
21. Serow and nut
22. Low speed jet
23, Main jet

24. Plug

25, Gasket

26. Float bowl

27. O-ring (2)

28. Disphragm

29. Spring

30. Housing

31. Screw and washer (5)
32. Screw and washer

33. clip

34, Hose

36. Fitting

36. Choke plats (not shown)
37. Choke lever shaft

38. Mounting flange

39. Accelerating pump lever

41. Rocker arm spring
42, Intermediate lever
43. High idle cam

44, Stud

45. Nut and washer
46. Intake manifold
47. Seal

x 1978% and 1979 only.

Figure 4-16. Carburetor — 1878%: - 1980

(20). Secure the fioat (20) and pin (5) to the car-
buretor using the screw (6).

NOTE

At this time, check the float level as described
under ADJUSTMENTS.

. Install the float bowl! to the carburetor body and
secure it with the three screws (31).

w

412

Accelerating Pump

Install the diaphragm (28), spring (29), O-ring (27) and
housing (30). Secure with the two screws (31) and cne

long screw (32).

INSTALLATION

(Figure 4-16, 4-17 or 4-18)

1. Fasten the carburetor and insulator block to intake




. Rubber gasket
. Float bowl

. O-ring (mid range port)
. 0
. Accelerating pump diaphragm
. Accelerating pump spring

. Accelerating pump housing

. Scraw and washer (5)

. Screw and washer

. Overflow line clip

laecelerating pump)

34. Overflow line
35. Fusl inlet fitting
36. Choke plate (not shown)
1. Screw and washer 13. Spring 37. Choke lever shaft
2. Choke cable bracket 14. High idle cam assembly 38. Mounting flange
3. Fast idle adjusting screw 15. Lockwasher 39. Accelerating pump rod hole
4. Choke cable screw 16. Nut 40. Rocker arm
5. 17. Insulator block 41, Washer
6. 18. Inlet valve 42, Choke detent ball and spring
7. Accelerating pump rod 19, Clip 43. High idle cam
Rubber boat 20. FI L 44, d
. Throttie stop scraw 21. Serew and nut 45. Mounting nut and lockwasher
. Spring and washers 22. Low speed jet 46. Intake manifold
. Screw and washer 23. Main jet 47. Intake seal
Throttle cable bracket 24, Plug 48. Intake clamp

Figure 4-17. Carburetor — 1981 -1983

manifold using the lockwashers and nuts (45).
Tighten the nuts altarnately 1o 19 ft-Ibs torque.

2. See Figure 4-15. Connect the fuel hose (1), throttie
cable (2) and choke cable (3) 1o the carburetor.

3. Run float bowl vent line (34) down between engine

and transmission.
Install the air cleaner and backing plate.

413




1. Screw and washer
2. Choke cable brackst
3. Fast idle adjusting screw

4. Chake cable screw 16. Nut
5. Fioat pin 17. Gasket

6. Float retaining screw 18. Inlst valve with clip
7. Accslerating pump rod 18. Clip
8. Rubber boot 20. Float assembly

8. Throttle stop screw 21. Screw and nut

10. Washers 22. Low speed jet

1. Screw and washer 23. Maln st

12. Throttle cable bracket 24. Plug

VOES
switeh 5.

25. Rubbar gasket
26. Float bow!
27. O-ing (accslerating pump)
28. Accelorating pump diaphragm
29, Accalerating pump spring
30. Accelerating pump housing
31. Screw and washer (5)
32. Screw and washer
33. Overflow line cilp

line
35. Fuel Inlet fitting
36. Fuel Inlet hose
37. Choke lever shaft
38. Accelerating pump lever kit

42. Choke detent ball and spring
43, Fast Idle cam

44, Mounting stud, washers and nut
45. Mounting boll and lockwasher
46. Intake manifold

47. Intake seal

48. Intake clamp

Figure 4-18. Carburetor — 1984




AIR CLEANER

GENERAL (Figure 4-19)

The air cleaner contains a plastic foam element that
traps air borne dust and dirt to keep it from entering the
carburetor and engine.

Remaove the air cleaner cover (3), service the filter (5) and
on late models empty drain line (17) every 1250 miles, or
more often if the matorcycle is run in a dusty environ-
ment,

SERVICING AIR CLEANER — FL/FX
(Except FXST) (Figure 4-19)

1. Remove the three Allen head screws (1) and
washars (2).

2. Remove the cover (3), baffle plate (4) and element
).

NOTE

The filter should be cleaned and re-clled if a film of dirt
has built up covering the surface pores or if light spots
appear on the surface. This indicates that dust is drying
out the oil. Use the following steps 1o clean the filter.

3. Remove the foam element from the wire mesh core
and clean it with soap and hot water.

Allow the element to dry. Evenly apply 1 to 1%
tablespoons of engine oil to the filter alement with
an atomizer or work that amount of ail into the
filter by hand. Install element in the screen and
ce into the air cleaner backing plate.

-

NOTE

itis important that the sides of the element are clamped
between the backing piate and cover. If the foam ele-
ment has a fold on the side faces or the center support

1. Allen head screw (2)
2. Rubberized washer (3)

3. Alr cleaner cover and grill
4. Baffle plate

5. Filter element

8. Locknut (early) (2)
5. Lockwasher (early) (2)
10. Bolt (2)
11. Bolt, lackwasher and
sher

w
12. Crankcase vent hose
13. Gasket

14, Mounting bracket (2)
15, Backing pla
16. Clip nut (some models) (2)
17. Drain line (some models)
18. Drain plug (some models)

Figure 4-19. Air Clea




is not & snug fit within the foam, the element must be

replaged. Incorrect element installation results in con-

taminanis enfering the engine causing accelerated
wear and excessive oil consumption.

5. Install baffle plate (4, cover (3), washers (2) and
screws (1)

L

On models so equipped remove drain plug (18) and
allow any accumulation of oil ta drain from hose
(17). Replace plug (18) when draining is complete.

REMOVAL (Figure 4-19)

1. Remove the three screws (1) and washers (2)
Remove the air cleaner cover (3), backing plate
and element (5).

2. Remove bolts (10) from lockwashers (9) and nuts
(8), or clip nuts (16).

3. Remova screws (7).

4. Remove backing plate (1) and gasket (13).

INSTALLATION (Figure 4-19)

he hose (12) to the backing plate (15). In-
stall the gasket (13) and plate o the carburetor us-
ing the three screws (7). Tighten the screws to
75-B0 in-lbs torque.

2. Install the bolts (10), lockwashers (8) and nuts (8) or
clip nuts (16). Tighten the bolts to 10-15 ftibs
torque.

3.

Install the elemant (5) and gasket 8) so the open-
ing in the gasket is to the top. Install the baffle
plate (4) and cover and grill (3). Secure it with the
three washers (2) and screws (1),

1. Button head cap screw . Locktab ring

2. Washer Backing plate
3. Cover 9. Gasket

4. Fiiter element . Washer

5. Screw .

6. Scrow . Oil transfer tube

Figure 4-20. Air Cleaner FXST

SERVICING AIR CLEANER — FXST
(Figure 4-20)

iy

Remove capscrew (1), washer (2) and cover (3).
Remove element (4]

Remove the foam element from the wire mesh core
and clean il with soap and hot water.

a,

i

betwen the

Allow the element 1o dry. Evenly apply 1 to 1%
tablespoons of engine oil 1o the filter element with
an atomizer or work that amount of oil into the
filter by hand. Install element in the screen and
place into the air cleaner backing plate.

NOTE

s important that the sides of the elemen are ciamped
-and cover. If the




has a fold on the side laces or the center support if nota
snug fit in the foam, the element must be replaced. In-
correct element instaliation resulis in contaminants
entering the engine causing accerated wear and exces-
sive ol consumption.

5

Place cover (3) In position over backing plate (8).
Place washer (2) on capscrew (1). Inserl capscrew
through cover (3). Then thread into the tapped hole
at the center of the backing plate. Tightan the
screw with an allen wrench to 12-17 ftIbs tarque.

REMOVAL (Figure 4-20)

2

=

Remove capscrew (1), washer (2) and cover (3).
Remave element (4).

Bend down locking tabs on locktab ring (7). Back
out screws () from the tapped holes in the carbur-
etor flange.

Remove screw (6) with washer (10) and nut (11). Litt
the backing plate free of the carburetor and care-
fully remove gasket (9). Disconnect the vent hose
from ol transfer tube (12).

INSTALLATION (Figure 4-20)

1.

™

w

Inspect gasket (9) and replace it dlmlaad Hold
gasket (3) on carburetor mounting posi-
tion backing plate (8) against the ﬂlsknl Place
locktab ring (7) against the backing plate with
holes aligned, Thread screws (5) through locktab
ring (7), the backing plate (8) and into the tapped
holes in the carburetor flange. Bend the tabs on
lackiab ring (7) that are bes! positioned 1o flatten
against a full flat of the capscrew. Turn the cap-
screw an additional amount if necessary.

Insert bolt (6) through backing plate (8) and the
engine bracket. Place washer (10} on the bolt. Then
thread on nut (11). Tighten nut (1) ta 1317 fribs
torque.

install slement (4) in the screen and place into the
air cleaner backing plate.

Place cover (3) in position over backing plate (8).
Place washer (2) on capsorew (1). Insert buttan
head capscrew (1) through cover (3) and thread into
the tapped hole at the center of the backing plate.
Tighten the screw to 1217 ft-lbs torque,
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FUEL SUPPLY VALVE

GENERAL (Figure 4-21)

The fuel supply valve Is located under the left side of the
fuel tank. The gasoline supply to the carburetor Is shut
off when the handle is in the horizontal position. Turn-
ing the handle down 1o the vertical position turns on the
main supply. Turning the handle up to the vertical posi-
tion tums on the reserve supply. Valve should always be
in the OFF position when the engine is not running.

REMOVAL
WARNING

Gasoline is extremely flammable and highly explosive
under certain conditions. Do not smoke or allow open
flame or sparks anywhers in the area when refusling or
servicing the fuel system.

1. Remove th
tha gasoli

hose at the carburetor and drain
nto a proper, clean container.

2. Turn the fitting and remove the valve assembly.

CLEANING, INSPECTION AND
REPAIR

1. Glean or replace the filter strainer I
of the fuel supply valve.

ated on top

2. Flush the tank to remove all dirt.

Gasoline

Handle position for strainer

reserve supply ON

Handie in
OFF position

Handile position for
main supply ON

Figure 4-21. Fuel Supply Valve

INSTALLATION

1. Coat the valve threads with Harley-Davidson PIPE
SEALANT WITH TEFLON, Part No. 99630-77 and
tighten fitting.

~

Connect the hase 1o the carburetor.
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FUEL TANK

GENERAL

The fuel tank is treatad to resist rusting. Howaver, when
the motorcycle is not operated for a long period of time,
lanks should be drained and treated with an oilifuel mix-
ture of equal proportion, This will protact the inside of
the tank while the motorcycle is stored.

REMOVAL

WARNING
Gasoline is extremely flammable and highly explosive
under certain conditions. Do not smoke or allow open
flame or sparks anywhers in the area when refueling or
servicing the fuel system.
All Models Except FXE/FXST (Figure 4-22)

1. Remove instruments and center trim panel. See IN-
STRUMENTS in Section 2.

2. Check 1o be sure fuel supply valve is in "OFF"
position. Remove fual line to carburetor.

3. Connect a suitable long hose to the fuel supply
valve, turn valve to open position and drain fuel in-
to adequately sized approved gasoline container,

4. Disconnect crossover line (1).

5. Remove the two rear mounting balts (4) and hard-

ware. Disconnect upper vent line and remove tank
halves from vehicle.

FXE Model

Check to be sure fuel supply is "OFF". Disconnect
fuel feed line at carburetor. Connect suitable hose
to fuel supply valve, turn viave to "OPEN". and
drain fuel into adequately sized approved gasoline
container.

2. Remove rear hold down spring and lift off tank.

FXST Model
(Figure 4-23)

1. Remove instruments and center trim panel. See IN-
STRUMENTS in Section 2.

~

Check to be sure fuel supply valve is in "OFF"
position. Remave fuel line to carburetor,

3. Gonnect a suitable long hose to the fuel supply
valve, turn valve to open pasition and drain fuel in
1o adequately sized approved gasoline container.

1. Crossover line
2. Fuel line

3. Frant mounting hardware
4. Upper maunting bolts
5. Upper crossover line

Figure 4-22. Ta

»

£l

ounting — All Models Except FXE

Disconnect crossover line (10,

Remove the upper and lower front mounting bolts
(6), washers (2), washers (4) and nuts (1).

Remove the two rear mounting capscrews (9),
spacer (10), lockwasher (8], flat washers (2) and 4}

Disconnect upper vent line (11) and remova tank
hailves from motorcycle.
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CLEANING, INSPECTION AND
REPAIR

1. Clean the tank interior with commercial cleaning
solvent or a scap and water solution. Plug the tank
apenings and shake the tank to agitate the clean-
ing agent. If necessary, metallic balls or pellets
may be added to the tank to assist in loosening
deposits.

Flush the tank thoroughly after cleaning and allow
it to air dry.

L

k!

@

Inspect the interconnect line and fuel line for cuts,
cracks or holes. Replace lines as needed.

Inspect the rubber mounts and bumpers for wear
and deterioration. Replace as needed.

Inspect the tank for leaks and other damage. Ta
repair minor leaks in the tank walls use a commer-
cially available gas tank sealer ta stop leaks.
Caretully follow the sealant manufacturer's in-
structions for best results. Replace damaged tank
that cannot be successfully repaired with sealant,

1. Nut
2. Washer, 328" ID
3. Rubber grommet
4. Washer, 531" ID
5. Bracket (upper)
6. Bolt

10. Spacer
11. Cross ower line
12. Vent line.

Figure 423, Tank Mounting — FXST

WARNING

be taken when repairing tanks.

INSTALLATION

All Models Except FXE/FXST (Figure 4-19)

Place tank halves on matorcycle, connect upper

i
422

traces of fusl are not purged, an open flame repair
may result in a tank explosion. Extrema caution should

@ P

-

wvent ling (5) and fasten tanks with the two front
mounting bolts (3), four flatwashers, two lock-
washers and two nuts.

Secure rear of tanks with bolts (4) and hardware.

Install instruments. See INSTRUMENTS Section 2.
Install center trim.

Connect fuel feed line (2) and crossover line (1).
Use new hose clamps. Inspect fuel lines for cuts,
cracks or holes and replace if necessary.



NOTE

Route the crossover line (1) in front of the frame
downtubes.

5

Fill fuel tank and check for leaks.

FXE Model

1

»

Hook front tangs on tank under front mounting
rubbers.

ok rear of tank with hold down spring.
Connect fuel feed line. Use new hose clamp. In-
spect tuel line for cuts, cracks of holes and replace
If nacessary.

Fill fuel tank and check for leaks.

FXST Model (Figure 4-23)

A

o

Place a large 1.D. washer (4) over each end of the
'spacer tube at the upper bracket (). Place a
1.D. washer (4) over each of the two tapped anchor
inserts mounted in the frame tube.

Position the fuel tank halves with the rubber grom-
@) over the spacer tubes at each side of the
nd lower brackets (5) and (7). Position the

w

=

-

=

center bracket at the rear of each tank over the
large I.D. washer that has been placed over the
tapped anchor insert,

Place a small 1.0. washer (2) over each bolt (8) and
insert the bolts through the front tank mounting
lugs and through the bracket spacer tubes. Place
lockwasher (8} followed by flat washer (2) over cap
screw (9). Insert the cap screw through the tank
mounting lug, through spacer (10), through washer
{4) and thread into the tapped anchor insert

Place a washer (2) over the ends of bolts (6) and
thread nut (1) Gnto each other.

Tighten the front bolts (6) and the rear cap screw
(9) to a torque of 1519 flibs,

Connect the upper ven! tube (11) and the lower
cross over tube (10). Route tube (10) in front of the
frame downtubes.

Remave the drain hose and reconnect the fuel feed
line. Use new hose clamp.

Inspect fuel line for cuts, cracks or holes and
replace if necessary.

Install instruments.

Check for leaks.
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GENERAL INFORMATION

NOTE

Kick starter information can be found in TRANSMIS-
SION Section 7.

SPECIFICATIONS
Starter

Free speed ...... ,000 rpm (min) @ 10.0V

Free current.... 45 amp (max) @ 10.0V

t 300 amp @ 4.0V
SHall 10rUE ... 321tibs. @ 4.0V
DESCRIPTION

The starter motor is a 12volt, 4-pole drive motor. The
starter engages the clutch ring gear through a Bendix
drive and a reduction gear unit. A solenoid relay pro-
vides battery current directly ta the starter. The solenoid
is controlled by the starter button on the handiebar.

NOTE

Never operate the starter motor continuously for more
than 30 seconds without pausing to let it cool for at
least two minutes. The starter can be seriously dam-
aged if run for long periods of time.

TROUBLESHOOTING

f the starter motor fails to operate properly, the follaw-
ing checks should be made betore removing the starter
for inspection.

1. Make sure the mounting and wiring connections.
are tight and in good condition. The solenold
switch should be firmly mounted and all wiring
connections should be clean and tight.

2. Check the battery state of charge. See the BAT-
TERY Section. If the battery is ch and full
voltage Is reaching the starter, the trouble is in the
engine or the starter motor.

3. If the battery is charged but there is no current

flow to the starter, check the handlebar starter
switch, RUN-OFF switch, starter relay or the
solenoid switch. Check each switch by bypassing
it with a jumper.

4. Excassive friction in the engine caused by tight
bearings, tight pistons or 100 heavy oil makes the
engine harder 10 turn over. If the engine is i
condition and all else checks okay, the trouble is in
the starler motor.

STARTER RELAY

The starter relay is a non-repairable part and must be
replaced if it becomes defective.

Figure 5-1 shows a test circuil using a 12-volt battery
and stop lamp bulb. Contacts should close and bulb
should light when connection is made at positive post
of battery and should ga out when connaction is broken.

1978 & Earlier

1880 & Later

Figure &1. Starter Relay Internal Wiring
Diagram and Test Circuit
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AN

STARTER MOTOR
1978% TO 1982 FL, FLH, FLH-80

D 1979 TO 1981 CLASSIC

STARTER DRAW TEST (Figure 5-2)

Start
amm

er draw should be checked with an induction
\eter before disconnecting the battery.

Make sure transmis: in neutral. Connect one
&nd of & heavy jumper wire to the positive terminal
of the battery.

e ( Joue
Figure 5-2. Starter Draw Test
2. Place the ammeter over the jumper wire and touch

o

the other end of the wire to the large terminal on
the starter.

It starter draw exceeds 100 amps, it should be
removed and tested further.

REMOVAL (Figure 5-3)

WARNING

Disconnect the battery cables (negative cable first) to
prevent accidental start-up of vehicle and possible per-
sonal injury.

®

»

L

Disconnect solenoid cable from starter terminal.
Remove nuts and washers (1 and 1a) that fasten
starter bracket (2) to transmission and battery
carrier.

Remove nuts and washers (3) which secure starter
bracket (2) and ground wire (4) to starter thru bolts.

Remove starter thru bolls (5).

Grasp starter by front and rear covers o prevent it
from coming apart, and remave starter.

1. Starter bracket mounting nuts and washers (2)
1A. Starter bracke! to battery carrier nut and washer
2. Starter bracket

3. Starter to bracket mounting nuts and washers (2)
4. Ground wire

5. Starter thru bolts (2)

Figure 5-3. Starter Mounting

DISASSEMBLY (Figure 5-4)

Remove thru bolts (1) washers and lockwashers (2).

©

Remove end cover (3).

3. Remove end cover (6), bearing (7) and armature (5)
as an assembly.

4. Move brushes (10) out of the way and remove
springs (8) and brush holder (4).

CLEANING, INSPECTION AND
REPAIR

Frame and Field Assembly

The frame and field assembly is tested for open circuits
using an ohmmeter.

Place one probe of the tester against frame while
placing the other probe against each of the
brushes attached to the field coils.

2. It either one of the brushes indicates an open cir-
cuit, (any reading other than zero chms), the entire
frame and field assembly must be replaced.

Armature

1. If the armature commutator is dirty use crocus
cloth, not sandpaper or emery cloth to clean it

2. Armatures should be tested for open or grounded
circults using an ohmmeter.
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1. Thru bolt (2)

2. Washer and lockwasher (2)
Commutator end cover

4. Brush plate and holder assembly
5. Armature

6. Drive
7.
8.
8.

nd cover
Drive end ball bearing
Brush spring (4)

10. nd @
11. Frame and lield coll assembly
12. Cover bushing

Figue 5-4. Starter Motor

3. See Figure 55. Touch one probe of the chmmeter
1o a commutator segment and the other probe o
the adjoining segment. There should be continuity
(zero ohms).

4. Continue around the commutator until all pairs of
ssgments have been lested. Any reading other
than zero ohms indicates an open circuil in the
armature windings and the armature must be
replaced.

5. See Figure 56. Touch one probe of the ochmmeter
10 the armature core and the other probe to any
commulator segment. There should be no con-
tinuity (infinite ohms). Any other reading indicates
& grounded armature which should be replaced.

6. Test the armature for short circuits using an
armature growler as shown in Figure 57, Place the
armature on the growler and turn it on.

0

T

Figure 55. Armature Open Test

Figure 5-6. Armature Ground Test

~

Hold a thin strip of steel or hacksaw blade over the
armature core while rotating the armature. A
shorted armature winding will cause the steel strip
to vibrate and be attracted 1o the core. Shortad
armatures must be replaced.

If commutator is worn, out of round or has high
mica insulation between segments, commutator
Gan be turned down in a lathe.

If the commutator is badly out of round due lo
burned bars, indicating open windings, replace the
armature.

If the mica insulation is high batween segments,
use an undercutting machine 1o undercut the mica
1/32 in. deep. The slots should then be cleaned to
remave any dirt or copper dust.



mn

3

Figure 57, Armature Short Test

If an undercutting machine is not available, under
cutting can be done satistactorily using & thin
acksaw blade. See Figure 5:8. After undercutting,
ghtly sand the armature with crocus clath to
remove any burrs.

Inspect the bearing (7, Figure 5-4). If it is worn or
loase, replace it.

Inspact the bushing in the commutator end cover
(12, Figure 5-4) and the corresponding bearing sur-
face of the armature shaft. If the bushing is worn,
replace the commutator cover. If the armature
shaft is worn, replace the armature.

Brushes

The brushes should be replaced If they are worn close
to % in. minimum. Harley-Davidson BRUSH REPLACE-
MENT KIT, Part No. 3154166, is available from the fac-
tory. Always replace brushes in sets of four.

1. See Figure 59. Two of the brushes (2 and 4) are
attached 10 the terminal. To replace these brushes,
remove the terminal assembly and slide the new
assembly on the frame

See Figure 5-9. The outer two brushes (1 and 3) are
attached to the field coils. To replace Ihese
brushes, cut the old brushes and leads about 112
in. from the field colls. Using rosin core scider,
solder the new brushes in place making sure the
new brushes are in the same position as the old
ones.

ASSEMBLY

See Figure 510. Place the brush helder on the
frame and position the brushes as shown. The
holder has a notch that must line up with the
terminal.

2 See Figure 511. Insert the springs and brushes in
the holder and use clamps 1o hold them in place
while installing the armature.

©

Sea Figure 54. Install the armature (), bearing (7)

FE‘— Commutator

Starting groove in mica
with 3 cormered file

7
Wrong way

mica must not be laft
w edge next
10 segments

_ Segments

Right way

mica must be cut a
clean between segments

Figure 5-8. Recessing The Mica Separators.




Figure 59. Brush Identification

and drive end cover (6) as an assembly. Install the
commutator end cover (3).

4. See Figure 512. The drive end cover has a lip (1)
that must register in a notch on the frame
assembly. The commutator end cover has two -
lines (2) that must line up with the terminal
5
1.Notch 2Two ridges
Figure 5-12. Starter Motor Assembly
2. Install battery cable lo starter terminal, tighten
starter terminal nut to 65-80 in-Ibs torque.
Figure 5-10. Installing Brush Holder 3. Install starter bracket (2) over transmission studs
and install nuts and washers (1 and 1a), =
INSTALLATION (Figure 5-3) 4. Install ground wire (4) and nuts and washers (3) to
starter thru bolts.
1. With thru bolts installed through starter, install
starter 10 housing with terminal to the front. 5. Tighten nuts (1) to 12 ft-Ibs torque, nut (1a) to 6 ft-
Tighten thru bolts to 60-80 in-lbs torque. Ibs torque and nuts (3) to 60-80 in-Ibs torque.



STARTER MOTOR

1978% TO 1984 FX, 1982 CLASSIC
AND 1983-1984 FL MODELS
STARTER DRAW TEST

(Figure 5-13)

Starter draw should be checked with an Induction
ammeter before disconnecting the battary.

1. Make sure transmission is in neutral. Gonnect one
end of & heavy jumper wire to the positive terminal
of the battery.

=
Induction
s o
Figure 5-13. Starter Draw Test
2. Place the ammeter aver the jumper wire and touch
tha other end of the wire 1o the large terminal on
the starter.
4. If starter draw excesds 100 amps, it should be

removed and tested further.

REMOVAL (Figure 5-14)
'WARNING
Disconnect the battery cables (negative cable first) to

prevent accidental start-up of vehicle and possible per-
sonal injury.

1. Disconnect solenoid cable from starter terminal.

2. Remove nuts and washers (1 and 1a) that fastan
starter bracket (2) to transmission and battery
carrier

3. Remove nuts and washers (3) which secure starter
bracket (2) and ground wire (4) to starter thru bolts.

-

Remove starter thru bolts (5).

o

Grasp starter by front and rear covers to pravent it
from coming apart, and remove starter.

1. Starter bracket mounting nuts and washers (2}
1A. Starter bracke! to battery carrier nut and washer
Starter bracket

Starter 1o bracket mounting nuts and washers (2)
Ground wire

Starter thru bolts (2)

R

Figure 5-14. Starler Mounting

DISASSEMBLY (Figure 5-15)
1. Remove thru bolts (3) and lockwashers (2).
2. Remove rear cover screws and lockwashers (4).
3. Remove rear cover (5),
4. Use a wire hook to pull up on brush springs and
remove brushes (7 and 8) from brush holder
assembly (9).

5. Remave front cover (10) and pull armature (11) from
frame (14).

o

Note position of thrust washer(s) (13).

CLEANING, INSPECTION AND
REPAIR

Frame and Field Assembly

The frame and field assembly Is tested for open circuits
using an chmmeter.

Place one probe of the tester against frame while
placing the other probe against each of the
brushes attached 1o the field coils.

It either one of the brushes indicates an open cir-
cuit (any reading other than zero chms), the entire
frame and field assembly must be replaced.



2. Lockwasher (2)
3. Thru bolt

7. Negative brush (2)

1. Terminal nut, lockwashers and washer

4. Rear cover screws and lockwashers (2)
5. Rear (commutator end) cover
8. Terminal and insulator

L
8. Positive brush (2)

9. Brush holder assembly

10. Front (drive end) cover

11. Armature

12, Armature ball bearing

13. Thrust washer

14. Frame

15. Rear cover bushing

Figure 5-15. Starter Motor

Armature

1.

2.

3

It the armature commutator is dirty use crocus
cloth, not sandpaper or emery cloth to clean it.

Armatures should be tested for open or grounded
circults using an chmmater.

See Figure 5-16. Touch one probe of the shmmeter
to a commutator segment and the other probe to
the adjoining segment. There should be continuity
(z8r0 ohms).

4.

Figure 5-16. Armature Open Test

Continue around the commutator until all pairs of
segments have been lested. Any reading other
than zero ohms indicates an open circuit in the
armature windings and the armature must be
replaced

5

See Figure 517. Touch ane probe of the ahmmeter
1o the armature core and the other probe to any
commutator segment. There should be no con-
tinuity (infinits ohms). Any other reading indicates
a grounded armature which should be replaced.

T2

t.ﬂ.

b4

7.

Figure 5-17. Armature Ground Test

Test the armature for short circuits using an
armature growler as shown in Figure 5-18. Place
the armature on the growler and turn it on.

Hold a thin strip of steel or hacksaw blade over the
armature core while rotating the armature. A
shorted armature winding will cause the steel strip
to vibrate and be attracted to the core. Shorted
armatures must be replaced,

It commutator is worn, out of round or has high




Figure 5-18. Armature Short Test

mica insulation between segments, commutator
can be turned down in a lathe.

It the commutator is badly out of round due to
burned bars, indicating open windings, replace the
armature.

. If the mica insulation is high between segments,
use an underculting machine to undercut the mica
1132 in. deep. The slots should then be cleaned ta
remove any dirt or copper dust.

If an undercutting machine is not available, under-
cutting can be done satisfactorily using a thin

hacksaw blade. See Figure 519. After undercut-
ting, lightly sand the armature with crocus cloth to
remove any burrs.

10, Inspect the bearing (12, Figure 5-15). If it is worn or
loose, replace it.
11, Inspect the bushing in the commutator end cover

(15, Figure 5-15) and the corresponding bearing
surface of the armature shaft. If the bushing is
worn, replace the commutator cover. If the
armature shaft is worn, feplace the armature.

Brushes and Brush Holder
Plate Assembly

1. Remave negative brushes from brush holder plate.
Glean plate thoroughly with contact cleaner

The brushes should be replaced if they are worn
close to 716 in. minimum. Harley-Davidson
BRUSH REPLACEMENT KITS, Part No. 3157573
Field Coil Brush and 31582:73 Negative Brush are
available from the factory. Always replace brushes
in sets of four

3. The field coil brushes are soldered in place. To
replace the field coil brushes, heat to unsolder and
remove old brushes. Solder the new brushes in
place using a rosin core solder.

4. To insure integrity of field brushes during
reassembly, test for a ground using an ohmmeter.
Place one probe of the tester against brush plate

Commutator

e

Starting groove in mica
with 3 comered file

Mica

7
Wrong way

mica must not be |
with a thin edge next
1o segments

_ Segments

—|

" commutator

P

Undereutting mica with piece
of hacksaw blade

mica must be cut away

in between segments

Figure 519. Recessing the Mica Separators
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frame while placing the other probe against each
of the brushes attached to the field coil.

NOTE

Be certain that the brush holder piate is not contacting
the armature.

If gither one of the field brushes indicate a ground,
any reading other than infinite resistance, replace
the brush holder plate.

ASSEMBLY
(Figure 5-15)

1. Install armature (11) into frame (14). Install front

caver (1

]

Install brush holder (3) in frame (14).

kX

Use a wire hook to pull brush spring up and instal
brushes (7 and B).

Install thrust washer(s) (13) on armature (11) sh:

o

Install rear cover (5), thru bolts (3) and lockwashers.
@.

6. Secure brush plate assembly (9) to rear cover (5)
with screws and lockwashers (4).

INSTALLATION
(Figure 5-14)
‘With thru bolts installed through star install

starter to housing with terminal to the front.
Tighten thru bolts to 2025 in-lbs torque.

2. Install battery cable to starter terminal, tighten
starter terminal nut to 65-80 in-Ibs torque.

3. Install starter bracket (2) over transmission studs
and install nuts and washers (1 and 1a).

4. Install ground wire (4) and nuts and washers (3) to

starter thru bolts.

5. Tighten nuts (1) to 12 ft-lbs torque, nut (1a) 10 6 ft-
Ibs torque and nuts (3) to 20-25 in-lbs torque.



SOLENOID

GENERAL

The solenoid switch is designed to open and close the
circuit electromagnetically. The switch consists
basically of contacts and a winding around a hollow
cylinder culﬂi\nmu a movable Dluﬂwf When the wind-

ing

pulls the plunger into the soll. The plunger moves.
against two main swilch contacts, closing the circuit.
TESTING THE SOLENOID

It is not necessary 1o remove the solenoid to test for
continuity. Use the following procedure:

WARNING
Disconnect the battery cables (negative cable first) to

prevent accidental start up of vehicle and possible per-
sonal injury.

See Figure 5-23, Disconnect wires 1, 2 and 3 from
the solenoid.

~

See Figure 5:20. Connect a 12-volt battery with one
post 1o the small diameter solenoid terminal and
the second post to the shorter of the two larger
diameler solenoid terminals.

s

Figure 5-20. Solenoid On-Bike Test

w

See Figura 5:20. Check for continuity with an ohm-
meter. With the vehicle battery disconnected and
the test battery connected as shown, the ohm-
mater should regi ero ohms when connected
across the two larger diamaler terminals.

Ed

See Figure 5:21. Chack the pull-in coil for continul-
ty by touching the ohmmeler probes to the small
diameter terminal and 1o the shorter of the two
larger diameter terminals. There should be con-
tinuity (less than one ohm approximately .3 ohm
resistance).

T

Figure 5-21. Testing Solenoid Pull-in Coil

Figure 5-22. Testing Solencid Hold-In Coil

5. See Figure 5-22. Check the hald-in coil for continui-
1y by touching one chmmeter probe to the solenoid
case and the other probe to the smaller diameter
terminal. Again there should be contim less
than ane ohm approximately 6 ohm resistance.

REMOVAL (Figure 5-23)

WARNING

Disconnect the battery cables (negative cabla first) to
prevent accidental start up of vehicle and possible per-
sonal injury.

1. Loosen the nuts and disconnect the battery
positive terminal (1) and starter motor cable (2).

2. Loosen the nut and disconnect the starter relay
wire (3).

3. Remove the two mounting bolts and lockwashers
(4). Remove the sclenoid along with the spacer (5),
spring and felt gasket.




1. Battery positive terminal long)
2. Starter motor cable terminal (short)
3. Starter relay wire

(small diameter torminal)
4. Bolt and lockwasher (2)
5. Spac

Figure 523. Removing Solenaid

DISASSEMBLY (Figure 5-24)

Remove the two cover mounting screws (1), raise
the cover (2) and remove the gasket (3).

~

If the studs are to be replaced, remove the nuts (4).
Remove the stud (5) and copper plate (§). Remova
stud (7) and stud (8) by cutting the wires as close ta
the studs as possible. Solder the wires to the new
studs.

w

Remove the plunger assembly (8) and disassemble
as follows: Remove the small spring (10), collar
(11), plastic washer (12), copper washer (13, seat
(14), large spring (15}, collar (1), and spacer (26)
from the plunger (16).

CLEANING, INSPECTION AND
REPAIR (Figure 5-24)
1. If the copper washer (13) is grooved or burnt on ong

side, turn it over on the plunger. This will double
the life of the washer.

2. Replace the studs If they are pitted, corroded or
burnt.
3. Raeplace the cover (2) and gasket (3) if cracked or

broken

ASSEMBLY
(Figure 5-24)

Lightly coat the surface of pl\mgar (16) and the
plunger bore in solenoid housing (17, ake
type grease such as LUBRIPLATE no Position
collar (11) so that it is seated in the sacond groove
in plunger (16). Place spring (15) against collar (11)
followed by seat (14), washer (13) and plastic
washer (11). Carefully push collar (11) onto the
plunger against stacked assembly until it seats in
the first groove.

NOTE

The spacer (26) is required so that the inner plunger on
certain FXB models, 1982 FLHC models, 1983 FXSB,
FXDG and FLH models will travel far enough to aliow
the copper washer (13) lo make contact between the
battery terminal (5) and the starter motor terminal (8) of
the starter solenoid, thus actuating the starter motor.
Use this spacer if applicable. Not used on 1984 models,

CAUTION

Do not use this spacer in a starter solenoid that Is func.

tioning properly.

2. If the studs were removed install them into the
cover and fasten them using the nuls ().

Insert the plunger assembly into the sclenoid
housing. Stand the solenoid upright and place
spring (10) on the end of plunger (16). Place gasket
(3) on the face of the solenoid housing and careful-
Iy place cover (2) in position with spring (10) and
plunger (16) entering the cover bore. Place washers
(1) on screws (1) and insert each screw through
cover (2) and thread Into the tapped holes in the
solenoid housing. Tighten screws (1) thoroughly.

w

CAUTION
ing the cover, position the internal wires so
"

tion will eventually wear away causing the circuit to re-
main constantly closed.

INSTALLATION

(Figure 5-23, 5-24)

Be sure gasket (18, Figure 5-24) is in good condi-
tion and install solenoid to primary cover with

spacer (5) between solenoid and cover. Tighten
mounting bolts (4) 1o 12 ftibs torque.

2. Install battery positive cable (1) o LONG solenaid
stud. Place lockwasher under cable end.

3. Install starter motor cable (2) to SHORT solencid
stud. Place lockwasher under cable end.

4, Install starter relay wire (3) to small solenoid stud.

Place lockwasher under wire end.
NOTE

After reassembly, on all models equipped with a
primary chain, primary housing must be airtight. Check




Screw and washer (2)

Caover

Gasket

Nut and gasket (3)

Stud (positive battery)
ate

lay)
rter motor connection)
Plunger assembly (inner)
10. Spring (small)
11. Collar (2)
12. Plastic washer
13. Copper washer

B R

14,

15.

16.

17.

18. Falt gasket
19. Spring

20. Plunger (outer)
21. Pin (large}

22. Rubber boot
23. Spring

24
2.
26.

. Collar
. Pin (small
Spacer

Figure 5:24. Solencid — Exploded View

using VACUUM GAUGE, Part No. HD-96850-68. Remove
one of the three screws securing the clutch inspection
coverand in ils place screw in the threaded fitting of the
gauge. Then, with engine running, check gauge to see

that there Is @ reading indicating 25 Inches water
vacuum at 2000 rm. Perform check with vent hase to
primary case pinched closed with a pliers. A lower
reading indicates an air leak.
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STARTER SHAFT AND GEAR HOUSING
(1984 AND EARLIER ALL MODELS EXCEPT FXB/FXSB/FXDG
1982 FLHC, 1983 AND 1984 FLH AND 1984 FXWG)

REMOVAL (Figure 5-25)

WARNING
Disconnect the battery cables (negative cable first) to
prevent accidantal start up of vehicle and possible par-
sonal Injury.

1. Remove starter mounting hardware and bracket,
see STARTER Section.

NOTE
Starter may aiso be remaved to ease removal of housing
assembly (2).
2. Remove primary cover, see GLUTGH Section 6.
3. Remove drive gear housing mounting hardware (1)
and drive gear housing assembly (2).
NOTE

Drive gear housing assembly (2) may be mounted to
primary case one of three ways: two bolts and
lackwashers from starter side, two studs, lockwashers
and nuts, or front balt and lockwasher from clutch side
and rear bolt and lockwasher from starter side.

4. Remove oil deflector (3) and gasket {4).
NOTE

Gasket (4) was not used in pre 1981 production. It is

recommended that this gaskel be instailed on pre 1981

matarcycles to ensure primary case seal. Gasket part
no. is 60559

o

From clutch side, remove pinion gear and shaft
assembly (5) by disengaging fingers of shifter lever
(7) from shifter collar (18).

6 Remove solencid, see SOLENOID Section, and
shifter lever screw () to remave shifter lever (7).

NOTE
it will be necessary to remove battery, battery carrier

and oil tank mounting hardware to gain access to
shifter lever screw (6)

CLEANING, INSPECTION AND
REPAIR
Drive Gear Housing (2, Figure 5-25)

1. Remave, and Inspect for wear, drive gear (8) and
thrust washer (9) if used

NOTE

if drive gear (8) is worn, also inspect slarter gear for
wear.

2. Inspect O-ring (10) (inside of oil deflector (3) and
bearing (11} ) insida housing (12) for wear. Replace
it necessary. Lubricate bearing (1) with high
temperature grease such as LUBRIPLATE 110 .

3. Lubricate and install thrust washer 19) if used, and
drive gear (8) in housing (12).

Pinion Gear And Shaft Assembly
(5, Figure 5-25)

Inspect thrust washer (14) and bearing (15) (inside
outer primary cover) for wear. Inspect bearing sur-
face of pinion shaft collar (18). If either bearing (15)
or collar (16) are worn replace them both.

2. Inspect pinion gear (17). If pinion gear (17) is worn,
also check clulch ring gear for we:

3. Inspact fingers of shifter lever (7) and groove of
shifter collar (18) for wear. If worn, replace these
parts (7 and 18) as a pair.

4. To disassemble pinon gear shaft assembly (5),

remove pinion shaft nut (19).
NOTE
Pinion shaft nut (19) is left-hand thread
5. Remove collar (16) and slide pinion gear (17) with

shifter collar (18) attached from pinion shaft (20)
Remove spacer (21).

6. To remove shifter collar (18) from pinion gear (17),
remove lock ring (22).

7. Clean, inspect for wear and lubricate pinion shaft
assembly parts with high temperature grease such
as LUBRIPLATE 110%.

8. Assemble lubricated pinion shaft assembly and

ghten pinion shaft nut (19).
9. Lubricate shifter lever screw (B), shifter lever (7)

fingers and bearing (15) with high lemperature
grease such as LUBRIPLATE 110%.

INSTALLATION (Figure 5-25)

1. Install shifter lever (7) fingers to shifter collar (18),
and install assembly into inner primary case.
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1. Housing hardware 8. Drive gear 1. Bearing (in primary cover)
2. Drive gear housing assembly 9. Thrust washer 18, Pinion shalt collar
3. Ol deflector 10. O-ring 17. Pinion gear
4. Gasket 11. Bearing (in drive gear housing) 18. Shifter collar
5. Pinion gear and shaft assembly 12. Drive gear housing 1. Pinion shaft nut feft hand thread)
. Shifter laver screw 13. Locating pin (2) 20. Pinion shaft
7. Shifter lever 14. Thrust washer 21. Spacer
22. Lock ring

Figure 5-25. Starter Shaft Assembly and Drive Gear Housing — All Models Except FXBIFXSB, FXDG
19882 FLHC, 1983-1984 FLH Models and 1984 FXWG

2. Install lubricated shifter lever scraw (6).
3. Install new gasket (4) and ail deflector ().
NOTE

Gasket (4) must be installed between oil deflector (3)
and inner primary cover.
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6.

Install drive gear housing assembly (2) with mount-
ing hardware (1).

Install lubricated thrust washer (14) onto pinion
shaft collar (16) and install primary cover, see
CLUTGH Section 6.

Install starter (if removed) and starter mounting



hardware, see STARTER in this Section.

NOTE

After reassembly, primary chain housing must be air

tight.

Check using VACUUM GAUGE,

Part No.

HD-98950-68. Remove one of the three screws securing
the clutch inspection cover and in its piace srew in the
threaded fitting of the gauge. Then, with engine running,
check gauge fo see tha there is a reading indicating 25
inches waler vacuum or more at 2000 rom. Perform
check with vent hose to primary case pinched closed
with a pliers. A lower reading indicates an air leak
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STARTER SHAFT AND GEAR HOUSING (FXB/FXSB/FXDG
1982 FLHC, 1983-1984 FLH MODELS AND 1984 FXWG)

REMOVAL (Figure 5-26)
WARNING
Disconnect the battery cable (negative cable first) to

prevent accidental start up of vehicle and possible per-
sonal injury.

1. Remove starter, sea STARTER Section.

2. Remove primary cover, ses CLUTCH Section 6.

3. Remove outer drive gear housing (3) by removing
the two hex head bolts, washers and lockwashers
(1), and the one allen head bolt (2).

4. Remove gasket (4) and drive gear (5).

5. Remove inner drive gear housing (7) by removing
the two bolts (6).

6. Remove gasket (8).

From clutch side remove pinion gear and shaft
assembly by disengaging fingers of shitter lever
(10} from shifter collar (17).

B. Remave solencid, see SOLENOID Section, and
shifter levar screw (9) to remove shifter lever (10).

NOTE
It will be necessary to remove battery, baftery carrier,
and oil tank mounting hardware to gain access to
shifter iever screw (9)
CLEANING, INSPECTION AND
REPAIR
Drive Gear Housing (Figure 5-26)

1. Inspect drive gear (5) for wear.
NOTE

If drive gear (5) is worn, also inspect starter gear for
wear.

2. Inspect bearing (1), pressed in outer drive gear
housing half (3). Replace if necessary. Lubricate
bearing (1) with high temperature greasa such as
LUBRIPLATE 110%.

3. Inspect seal (12), pressed in inner drive gear hous-
ing halt (7). Replace seal if necessary with lip side
toward drive gear.

4. Check to see that the four locating pins (22) are
tight and gaskets (4 and B) are in good condition.

Pinion Gear And Shaft Assembly
(Figure 5-26)

1. Inspact thrust washer (13) and bearing (14) (inside
primary cover) for wear. Inspect bearing surface of
pinion shaft collar (1), If either bearmg (14) or
collar (15) s worn, replace them

2. Inspect pinion gear (16). If pinion gear (16) is worn,
alsa check clutch ring gear for wear.

3. Inspect fingers of shifter lever (10) and groove of
shifter collar (17) for wear. If worn, replace these
parts (10 and 17) as a pal

4 To disassemble pinion gear shaft assembly,
remove pinion shaft nut (18).

NOTE
Pinion shaft nut (18) is left-hand thread.

5. Remove collar (15) and slide pinion gear (16), with
shifter collar (17) attached, from pinion shaft (15).

6. To remove shifter collar (17) from pinion gear (16)
remave snap ring (20).

7. Check condition of pinion gear stop clip (21) and
its groove in pinion shaft (19). Replace clip andior
shaft if worn (1983 and earlier FXSB only).

8. Clean, inspect and lubricate pinion shaft assembly
parts with high temperalure grease such as
LUBRIPLATE 110*

9. Assemble lubricated pinion shaft assembly and
tighten pinion shaft nut (18).

0. Lubricate shifter lever screw (9), fingers of shifter
lever (i0) and bearing (14) with high temperature
grease such as LUBRIPLATE 110%.

INSTALLATION (Figure 5-26)

1. Install shifter lever (10) and lubricated shifter lever
screw (9), if removed.

2. Install pinion shaft assembly, line fingers of shifter
lever (10) with groove in shifter collar (17).

3. Glue gasket (8) to Inner drive gear housing (7). In-
stall inner gear housing (7) over pinion shaft
assembly and onto primary case lining up locating
pins (6). Install the two mounting bolts and
lockwashers (6) 1o secute inner drive gear housing.

4. Install lubricated drive gear (5) on pinion shaft.
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1. Bolt, lockwasher and washer (2) 9. Shifter lever screw 17. Shifter collar
2. Allen head bolt 10. Shifter lever 18. Pinion shaft nut left
3. Outer drive gear housing half 11. Bearing (in outer drive gear housing) hand thread)
4. Gasket 12. Seal (in inner drive gear housing) 19. Pinion shaft
5. Drive gear 13. Thust washer
6. Bolt and lockwasher (2) 14. Bearing (in outer primary cover) 21. Stop clip
7. Inner drive gear housing half 15. Pinion shaft collar 22. Locating pins (4)
8. Gasket 18. Pinion gear
Figure 5:26. Starter Shaft Assembly and Drive Gear Housing — FXB/FXSB/FXDG
1982 FLHC, 19831984 FLH Models and 1984 FXWG
5. Cement gasket (4) to outer drive gear housing (3) 8. Install starter, see STARTER Section.

and secure outer housing with the two hex head
bolts, washers and lockwashers (1), and the one
allen head bolt (2).

Install lubricated thrust washer (13) to pinion shaft
r (15) and install primary cover, see CLUTCH




Starter Shaft place of the retaining ring groove and RETAINING

See Figure 5-27. Starting with VIN 1HD1BOK12BY017428, RING, Part No. 31310-80. The new shafl is a direct
all 1981 FXB models have a new style STARTER SHAFT, replacement for the old and should be used whenever
Part No. 31310-80A. This shaft has an added shoulder in replacing a starter shaft.
w0
o
(31310-80)

‘Retalning ring groove

"New
{31310-804)

Figure 5:27. Old and New Style Starter Shafts
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SPECIFICATIONS

CHAINS
Primary chain:
Coldengine . ... .8/8-718 in. slack
Hot engine .3B5i8in. slack
Rearchain . .12 n. slack

BELTS

Primary . 318112 in. slack
SECONGAIY «..onverniieiniis 5/B:34 in. slack
CLUTCH

TPl it .Dry-multiple disc
Capacity ... 206 f1-1bs torque

e ...3151bs
..1-1/32 in, from pressure plate
Bdnelorelwﬁmadlscwllaw

eeplay ...t 116 in.

Spring pressure (tot
Spring adjustment .

Clutch lav

LUBRICANTS
FXBIFXSB compensating sprocket
rubber dampers . ........ Harlsy—[lauldmn POLY-OIL
lo. 89860-81
Rear chain .. .Harley- Davldson CHAIN LUBE

PLUS Part No. 99865-81
Harley-Davidson CHAIN SPRAY
art No. 99870-58

Primary chaincase (late 1884) ... Harley Davidson
PRIMARY CHAINCASE LUBRICANT Part No. 99887-84

SPROCKETS
Sprocket

Engine .

Cluten . e
Transmission

FL Models — Chain. ...

—Belt ...

FX Models — Chain .
Belt .

No. of teeth

Rear wheel — Chain .
— Belt

PRIMARY CASE

Vacuum 1978% - early 1984 (with vent hoses pinched

closed). . .26in. of water min. @ 1500 rpm
TORQUES
Primary cover Screws . L1822 ftbs
‘Compensating spmcxnl nul e .80-100 f1ibs
Transmission sprocket locknut
(early 83 and earlier) . .. 105-120 ft-lbs
(late B3 and later). ... . .B0O-90 ft-lbs.

81




82

NOTES



CHAINS AND SPROCKETS

PRIMARY CHAIN

General

Inspect the chains pericdically for cracked, broken or
badly worn links. Chain adjusiment must be checked
every 2500 miles. As chains sirelch and wear they run
tighier at one spot than another. Always adjust free
movement at the tightest spol in the chain 1o allow
specified play midway between sprockets. Do not ad-
just tighter. Running chains too tight will result in ex-
cessive wear.

There are two sprockets inside the primary case: The
engine compensating sprocket and the cluteh sprocket.

Figure 6-1. Primary Chain Adjustment
Adjustment (Figure 6-1)

Primary chain tension is adjusted by a shoe located in
the primary chain case. The shoe Is raised or lowered 1o
tighten or loosen the chain. The chain should have free
up and down movement in the upper strand midway be-
tween the sprockets. This slack should be equal lo
5/8-7/8 in. with the engine cold and 3/8-5/8 in. with the
engine hot, Agjust the chain as follows:

WARNING
Before primary chain cover is removed, disconnect bat-
rom starl;

tery cab solenoid 1o prevent accidental
starter operation and possible injury.

1. See Figure 6-1. Remove the primary case inspec-
tion cover.

2. Loosen the center bolt (1) and move the shoe
assembly up or down to obtain the specified free

play.
3. Tighten the bolt
4. Reinstall the cover.

1. Center bolt
2. Mounting bolt (2)

3. Outer plate
4. Support bracket

Figure 6-2. Replacing the Adjusting Shoe

Replacing the Adjusting Shoe (Figure 6-2)

If the adjusting shoe is worn and proper adjustment
cannot be obtained replace the shoe as follows:

1. See Figure 6-2. Remove the center bolt (1) and twa
bottom boits {2). Remove the shoe and replace it

The ouler plale (3) has two sets of mounting holes (A
and B) so the entire assembly can be inverted o accom-
madate various sprockel sizes and chain lengths. To
change over, perform steps 2:3.

2. Invert the shoe and attach it to the second set of
mounting holes (B} using the twa bolts (2)

@

Invert the support brackel (4) and outer plate (3)
Realtach the assembly with the center bolt (1)
engaged in the backplate.

Lubrication

A fixed amount of il is supplied through an oil line run-
ning fram the oil pump 1o the primary case. Oil drops on
the chain from the oif cutlet and is drawn back into the
engine gearcase breather.

There is no adjustment for metering the oil. When the
primary chain adjustment is checked every 2600 miles,
check 1o see that oil comes out of the oil outlet. it oll
does not come out of the outlet, check for restrictions in
the oil hose and the oil cutlet

&3




Measurement

SPACER TABLE

Dimension Step Siza | PartNo. | Dimension Step - Siza J Part No.
2500- 2812 0060 | 2403270 3437 - 3750 2403570
2812- 3125 0080 | 2403370 3750 4062 2403670
3125-.3437 0.120 2403470 4062 - 4375 2403770

Figure 6-3. Primary Chain Sprocket Alignment

Disassembly

The chain must be replaced when it is worn to the paint
that it cannol be properly adjusted.

WARNING

connect the battery cables (negative cable first) to
‘avoid accidental start-up of vehicle and possible per-
sonal injury.

1. Remove primary chain following procedure under
clutch DISASSEMBLY given later in the section.

IS

See Figure 64 or 6-5. Disassemble components of
compensating sprocket

Cleaning, Inspection And Repair

Inspect compensating sprocket companents for
wear and damage. Replace damaged or broken

parts.

2. See Figure 64, Apply grease 10 cam lobes (4 and 5).

3. Inspect clutch sprocket for wear and damage. It
broken or damaged teeth are found, the clutch
shell and sprocket assembly must be replaced

4. Inspect clutch shell bearing surface. If it is

grooved or pitted, replace the clutch shell

Sprocket Alignment Dry Clutch

The engine sprocket is aligned with the clutch sprocket
by a variable thickness spacer installed between the
alternator rotor and sprocket extension. Reinstall the

=]

same thickness spacer removed, or determine the cor-
ract spacer size as follows:

1. See Figure 6-3. Reinstall the clutch hub and take
measurement "A" from the chain cover surface to
the alternator rotor surface.

2. Take measurement “B" from the chain cover sur-
face to the clutch disc friction surface.

@

Subtract “B" measurement from “A” measu
ment o determine which spacer listed in dimi
sion “C" to use.

Sprocket Alignment Wet Clutch (Figure 6-4)

The method of sprocket alignment will differ slightly
between vehicles equipped with secondary chains, or
belt drives. This is due to the wider secondary belt
sprocket which moves the clutch starter ring gear 10 a
pasition outside the chaincase cover surface.

Install the clutch on the transmission without the
chain. Tighten the nut to the proper torque taki
care not to overtighten it since this could crack the
cluteh hub.

Place a straightedge across the primary housing
gasket surface and measure the distance betwsen
it and the face of the alternator rotor hub. Record
this as Measurement A,

[

Now measure the clearance betwaen the straight-
edge and the outer face of the ring gear. Record



Measurement A
Add Spacer

/

Primary
gear case
surface

2

Measurement

|

Add Spacer

Primary Chain Spracket Alignment (Secondary chain drive)

Primary
gear case
surface

Primary Chain Sprockat Alignment (Secondary belt drive}

@

Figure 6-4. Chain Sprocket Alignment

this as Measurement B. On rear belt drive models,
the ring gear extends outside the primary gasket
surface because the belt sprocket is wider than
the chain sprocket. Here again, measure 1o the
auter face of the ring gear.

On rear chain drive models add 1.633 in. lo
Measurement B and record this as Measurement
c

On rear belt drive models subtract Measurement B
from 1,988 in. to oblain Measurement C.

_REAR CHAIN _REAR BELT
Meas. B 1.988 in.

+ 1633 in, - Meas. B
= Meas. C = Meas. C

4. Subtract Measurement G from Measurement A and
round off your answer to the nearest .010 in. This
will give you the thickness of the spacers needed
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between the sprocket shafl extension and alter-
nator rotor.

Choose the combination of spacers you will need
from the Parts Catalog.

ALL MODELS

Measurement A
~ Measurement C

= Spacer Thickness
Assembly

Assemble sprockets, chain and chain adjuster as an
assembly following procedure under dry clutch or wet
clutch ASSEMBLY. Make sure correct spacer (6, Figure
66 is used

SECONDARY CHAIN
AND SPROCKETS
General

The rear wheel sprocket is bolted to the rear wheel.

Replacement procedures are given in Section 2.

The transmissian sprocket is located on the mainshaft
between the primary chain housing and the transmis-
sion case.

Adjustment (Figure 6-7)

o

Remova the colter pin (1). Laosen the brake caliper
anchor nut (2) and the axle nut (3).

With the motorcycle upright, the transmission in
neutral and with normal rider weight (one or two
persans) on the vehicle, check for proper chain ad-
justment at the lower span midway between
sprockets. A properly adjusted chain should have
12 in. free up and down mavement midway be-
tween the lransmission sprockel and the rear
wheel sprocket

If the chain adjustment is not correct furn the ad-
justing nuts (4) clockwise 1o tighten the chain and
counterclockwise to loasen the chain. Turn each
adjusting nut an equal number of flats or tums to
keep the rear wheel in alignment.

4. Sliding eam

5. Compensating sprocket
6. Shaft extension
7. Spacer (variable thickness)

Figure 6-5. 1963 and Earlier Compensating Sprocket

1. Nut
2. Cover
3. Sliding cam

4. Compensating sprocket
5. Shaft extension
6. Spacer (variable thickness)

Figure 6-6. 1984 Compensating Sprocket



1. Cotter pin 4. Axle adjusting nuts
2. Brake anchor nut 5. Rear axle
3. Axle nut 6. Rear chain

Figure 6-7. Adjusting Rear Chain

Rear axle must remain parallel with swing arm pivot
shaft. See REAR WHEEL ALIGNMENT PROCEDURE in
Section 2. Check the rear wheel alignment

4. When readjustment is completed, tighten axie nut
(3)10 85-70 f1-1bs torque. Tighten brake anchor nut (2)
finger tight. Install cotter pin (1). The FXST motor-
cycle does not have a cotter pin though the brake
anchor nut. The brake anchor locknut on FXST
vehicles must be tightened to 20-22 ft-Ibs torque.

NOTE
Once the chain adjusters have reached their limit and

proper chain adjustment can no longer be achieved,
replace rear chain

Lubrication (Figure 6-8)

1982 and earlier models are equipped with a rear chain
oiler. At regular 300 mile intervals, make a close inspec

Figure 6-8. Rear Chain Oiler Adjustment

tion of rear chain. If rear Ghain does not appear to be
getting sufficient lubrication, or if there is evidence of
an of oil, read) sho with
rear chain oller adjusting screw. The rear chain oiler is
located on the oil pump as shown. Normal setting is 14
turn open which provides 2 or 3 drops per minute,

If chain oiler is not being used, during the pre-ride in-
spection, brush dirt off chain and lubricate with Harley-
Davigson CHAIN SPRAY or CHAIN LUBE PLUS.

If the motorcycle is operated under extremely dusty or
dirty conditions, thorough cleaning and lubrication of
the rear chain may be advisable from time ta time.
Under these conditions, proceed as follows:

GLEANING CHAIN OILER
Mormal setting of adjusting screw is 114 turn open. If

orifice bacomes blocked it will be necessary to clean as
follows:

Remove adjusting screw and clean orifice with
compressed air

Re-install adjusting screw and turn it inward until
it bottoms on its seat

3. Tum adjusting screw outward 1/4 turn,
LUBRICATION — UNUSUAL GONDITIONS
1 motorcycle is operated under extremely dusty condi-

tions, additional lubrication of the rear chain may be ad
visable from time 1o time. Lubricate as follows:

1. Remove the rear chain as described in REMOVING
AND INSTALLING THE REAR GHAIN,

Soak and wash the chain thoroughly in a pan of
solvent such as kerosene.

3. Femove chain Irom solvent and blow dry with com:
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pressed air. After chain is completely dry, apply
Harley-Davidson CHAIN SPRAY or CHAIN LUBE
PLUS. Follow the instructions on the label

4. Wipe all surplus lubricant from chain surface and
install the chain
5. Inspect the connecting link and spring clip for

wear. Replace them if they are in bad condition

See Figure 6:9. Be sure clip is correctly and secure-
ly locked on pin ends with open end trailing direc
tion of chain travel.

ideplat
ol Spring olip

Figure 6:9. Chain Connecting Link

Removing and Installing

1. See Figure 6-0. Locate and remave the spring clip
on the chain cannecting link

Using CHAIN TOOL, Part No. HD-85021-28A, press
the connecting link from the side plate

Place transmission in neutral, Connect one end of
the new chain to the old chain using the connect-
ing link and side plate. Run the chain on the
sprockets until the new chain is on both the wheel
and transmission sprockets

-

Disconnect the old chain from the new chain.

Using CHAIN ASSEMBLY TOOL, Part No.
HD-97334-80, connect the ends of the new chain
with a new connecting link, side plate and spring
clip. Make sure that the spring clip open end trails
the direction of chain travel

TRANSMISSION SPROCKET
Removal

Remove primary chain and case as described
under primary case REMOVAL later in this section.

2

Bend tabs on lockwasher away from sprocket nut
ar on later vehicles remove the socket head cap
screw installed next to one of the nut flats. Apply

rear brake and remove the sprockel nul using
SPROCKET NUT WRENCH, Part No, 84660-37. Nut
has a lsft hand thread

Disconnect rear chain as described earlier and
remove ihe transmission sprocket, lockwasher
and nut.

Cleaning, Inspection And Repair

Clean spracket of all grease and dirt using solvent.

If teeth are worn to a fish hook shape, sprocket
must be replaced, Replace sprocket if there is any
damage or cracks.

Installation

1

™

@

Place sprocket on main drive gear and install
lockwasher and nut. Make sure inner tabs on
lockwasher fit inside splines of sprocket.

Install rear chain as described earlier making sure
spring clip open end trails the direction of chain
travel.

©On 1983 and earlier vehicles apply rear brake and
tighten sprockel nut to 105-120 ft-Ibs torque. Bend
tabs on lockwasher over nut flats, On late 1983 and
1984 vehicles apply rear brake and lighten
sprockel nut to 8090 ftbs torque. Turn the
sprockel nut an additional amount, just enough to

Desired tapped hole lacation
(Clockwise from nut point
approximately 5/16 in.)

Figure 6-10. Securing Sprocket Nut



expose one of thres locking screw holes. The prop- exposed hole and tighten 1o 5080 in-lbs torque.
er hole lgcation in relationship to the nut is shown

in Figure 6-10. Coat threads of locking screw with 4. Install primary chain and case as described under
Loctite LOCK-N SEAL. Install locking screw in the ex- primary case ASSEMBLY later in this section.
posed hole and tighten 10 50-60 in-bs torque:
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BELTS AND SPROCKETS

PRIMARY BELT

General

The primary belt inner tooth surface has a thin coating
of polyethelene lubricant. During initial operation, this
coaling will wear off as it is burnished into the belt
fabric and the material will collect in the inner primary
heusing. This is a normal condition and not an indica-
tion of belt wear.

Adjustment (1980 and Early 1981)

Belt tension is set at the factory and should be checked
every 10,000 miles. The belt is non-adjustable and must
be replaced if tension measurement exceeds 1 in. with
101bs. of force applied at the mid-point of the top strand
of the belt

Adjustment (Late 1980 and Later)

Belt tension is set at the factory and should be checked
every 10,000 miles. The belt must be adjusted if tension
measurement exceeds 1 in. with 10 Ibs. of force applied
al the mid-point of the belt’s bottom strand

WARNING

To avaid accidental startup of vehicle and passible per
sonal injury, disconnect the battery cables (negative
cable first) before performing any of the following pro-
cedures.

Remove the primary cover and gasket

See Figure B-11. Cut and remove safety wire,
loosen four 5116 in . dia. bolts securing primary
case to crankcase.

Figure &11. Salaty Wire

Figure 6-12. Starter Motor Frame

3. Loosen four nuls securing lransmission to
transmission mounting plate and boll securing
transmission 1o frame tab,

4. Ses Figure 612. LooseN two nuts securing starter
motor
5. See Figure 613, Garefully insert a screwdriver, or

similar tool through hole in housing. Pry against
crankcase lo increase tension on belt

Gheck belt Iree play; increase or decrease belt ten-
sion, as necessary, until free play is within
specifications shown. Insufficient free play will
result in clutch drag; excess free play will be fell as
PLAY in the drive train, with accompanying noise.

Holding screwdriver in place, 1o maintain correct
tension, tighten twa inside bolts to 19 ft-bs torque.
Tighten two outside bolts to 19 ft-Ibs torque.

NOTE
Some vehicles manufactured just after the design
change was implemented will not have a hole drilied
through the case. Carefully pry between the aiternator
rotor and primary case 10 increase belt tension,

6. See Figure 6-11. Install a new safety wire through
inside bolts.

CAUTION

Operation of the vehicle without
cause severe damage within primary c

ty wire could

7. Tighten four nuts securing transmission to
transmission mounting plate 1o 18-22 ft-Ibs torque.
Tighten bolt securing transmission 1o frame tab to
18-22 ft-Ibs torque.



See Figure 6-12. Tighten two nuts securing starter
motor.

8. Reinstall primary cover and new gasket
NOTE

(See Figure 616) The inner primary housing has one

mounting slot that has been ground out to provide belt

clearance. Instead of using eight mounting screws of

the same length, the FXB/FXSB/FXDG uses seven long

screws and one short screw. The shorter screw must be
mounted in the position shown.

10. Perform the following adjustments per SERVICE
MANUAL instructions.

A Adjust rear brake pedal free play.
B. Adjust and align secondary drive belt.

C. Adjust clulch cable.

10 Ibs of force

Primary belt Aein.to 1/2in.

Figure 6:13. Primary Belt Adjustment

D. Adjust shifter linkage.

WARNING
All adjustments must be checked before vehicle is
operated to avoid possible damage o vehicle and possi-
ble personal injury.

1. Reinstall battery cables, positive cabie first

Disassembly/Assembly (Figure 6-14)

1. Perform Steps 15 under CLUTCH disassembly
later in this section.

FRemova the set sarew (3). Push the outer plate (4),
Tubber dampers (6, 7), hub (8) and inner plate (9) out
of the compensating sprocket (5).

NOTE

The compensating sprocket has one sel screw (3. The
purpose of this set screw Is to keep the holes in the
outer plate aiigned with holes in the hub in case a pulier
Is required to remove the sprocke! assembly.

3. The rubber dampers (8, 7) should be lubricated
every 10,000 miles with Harley-Davidson POLY-
OIL, Part No. 99860-81

4. Assemble the compensating sprocket parls as
shown in Figure 6-14.

5. Perform the alignment procedure listed under
SPROCKET ALIGNMENT.

8. Parform Steps 1 and 2 under CLUTCH assembly

later in this section

SPROCKET ALIGNMENT
WARNING

Disconnect the battery cables (negative cable first) 1o
avoid accidental startup of vehicle and possible per.
sonal injury.

NOTE

Engine compensaling sprockel is aligned with clutch
sprocket by a selection of spacers between the compen

sating sprocket hub and alternator rotor hub. Reinstall
same thickness of spacers as you removed, or deter-
mine the correct spacer size(s) as follows

Remave the clutch shell assembly and compen-
sating sprocket (See Figure 6-15) ta determine
spacer thickness as follows:

EXAMPLE (refer to Figure 6-15)

A. Measure from primary housing gasket surface
to alternator rotor hub surface w 1.750in.



S @@

NOTE

When reassembling the compensating sprockef, it
shouid look ilke this when viewed from the front with
the outer plate removed.

Compansating sprocket 9.

1. Nut 5.

2. Lockwasher 6. Rubber damper (small)
3. St screw 7. Rubber damper (largel
4. Quter plate 8. Hub

Inner plats
10. Spacer (variable thickness)

Figure 6-14. Belt Drive Compensating Sprocket

Ld

Measure from primary housing gasket surface
toclutch hub friction surface ... 437in

C. Subtract measurement (Step B) from measure-
ment (StepA) .......oiiiinns ... 3130,

0. Spacer thickness from table 060 in.

NOTE
The compensating sprocket contains a set screw. The

only purpose for this screw is 1o hold the outer bearing
plate in the proper relationship to the hub which pro-
vides accessibility to the holes required to mount the
hub puller.

2. Install spacer(s) determined in procedure outlined
in Stey

3. Reinstall compensating sprocket, lockplate and
nut. Tighten nut o 80-100 ft-lbs torque and fold

MEASUREMENT A"
ADD SPACER

MEASUREMENT “8"

|

SPACERTABLE
Dimension Step "C” | Size Part No. | Dimension Step “C” | Size [ Part No.
324 — 304 0060 | 24054-80 264 — 254 0010 | 2405180
304 - 284 0.040 24053-80 254 — 244 0.000 None
84 - .264 0.020 24052-80
Figure &-15. Aligning the Primary Belt




Mounting slot h
been ground out

Shorter bolt must
be installed here

Figure 6:16. FXB/FXSB/FXDG Primary Housing

edge of lockplale against nut flat to hold nut in
place.

4. Reinstall cover.
NOTE

(See Figure 6-16) The inner primary housing has one
mounting slot that has been ground out to provide beit
clearance. instead of using 8 mounting screws of the
same length, the FXB/FXSB/FXDG uses 8 long screws
and 1 short scréw. This shorter screw must be mounted
in the position shawn.

SECONDARY DRIVE BELT
AND SPROCKET

The secondary beit inner tooth surface has a thin
coating of palyethelene lubricant. During initial opera:
tion, this coating will wear off as it is burnished into the
belt fabric. This is a normal condition and nat an indica.
tion of beit wear.

Adjustment And Alignment

Belt tension Is set at the factory and should be checked
after the first 500 miles and every 10,000 miles
thereatter (See Figure 6-15). When 10 Ibs of force is ap
plied at the midpoint of the belt’s botiom strand, daflec-
tion should equal 518 to 314 in. with rear wheel on the
graund and ane rider sitling on the motorcycle.

See Figure 618, Loosen the axle nut (1). Remove
the cotter pin and loosen the brake anchor nut (2).
Tum adjusting nuts (3) as necessary to move axle
and correctly adjust beit tension. Tum each ad-
juster nut (3) an equal number of turns to keep the
wheel aligned. To mave axle frontward, locsen ad-
juster nuts an equal number of turns and tap light-
ly on ends of adjuster studs (4).

L),

10 Ibs. of force

Primary belt 5/8 in. ta 1 in.
Secondary belt /8 in. to 34 In.

Figure 6-17. Belt Tension

3. Axle adjusting nuts
2. Brake anchor nut 4. Axle adjusting studs
5. Balt

and cotter pin

(1982 & sarlier)
Figure 6-18. Secondary Belt Adjustment

2. See Figure 6:20. On 1983 and earlier vehicles lay a
straightedge across the side of the rear wheel
sprocket near the bottom. The distance between
the edge of the belt and the straightedge must be
equal along the full length of the straighledge.
Turn the adjuster accordingly 1o correct any mis-
alignment

See Figure 6-19. On 1984 models a debris deflector
prevents checking belt alignment at the bottom of the
bell sprocket. To check belt alignment on 1984 vehicles
it Is necessary to remave the two bolts altaching the
chain guard to the swing arm and removing the guard,
1o provide adequate clearance. On FLH models it will be
necessary to remave the left hand saddlebag prior to



1. Straight edge

2. Rule

Figure 6-19. Checking Belt Alignment

removing the guard. Belt alignment is then checked at
the top of the sprocket in the same manner as done at
the lower end of the sprocket.

@

Re-check the belt tension,

Tighten axle nut to 50 ftibs torque. Tighten the
brake anchor nul finger tight and re-install new
cotter pin

Figura 6-20. Secondary Belt Alignment

Removal And Installati

1. Follow the removal procedures as described under
REAR WHEEL

n

2. Remove the compensating sprocket and cluich as
described under CLUTCH later in this section

Remove the primary housing as described later in
this section.

4. Remove the rear swing arm.

5. Remove the old bell from the transmission
sprocket and install the new belt. See Caution.

CAUTION

The old belt, if it is to be reused, or a replacement belt
must be handled carefully to prevent bending stress.
The belts must never be formed into a loop smaller than
3 inches in diameter. Sharp bending can weaken IM
belt to such an extent that a premature fallure will
result.

6. Install the rear swing arm.

7. Install the primary housing as described laler in
this section.

8. Re-install the compensating sprocket, primary belt
and clutch as described under CLUTCH later in
this section.

9. Follow the installation procedures as described in
REAR WHEEL

TRANSMISSION SPROCKET
Removal

1. Remove primary belt and case as described under
primary case REMOVAL later in this section,

P

Bend tabs on lockwasher away from sprocket nut
of on later vehicles remove the socket head cap
sorew installed next 1o one of the nut flats. Apply
rear brake and remove the sprocket nul using
SPROCKET NUT WRENGH, Part No. HD-94660-37.
Nut has a left hand thread.

3. Remove rear belt as described earlier and remove
the transmission sprocket, lockwasher and nut

Cleaning, Inspection And Repair

Clean sprocket of all grease and dirt using solvent

Replace sprocke! if there is any damage or cracks
Installation

1. Place sprockel on main drive gear and Install
lockwasher and nut. Make sure inner tabs on
lockwasher fit inside spiines of sprocket

"

Install rear belt as described earlier.

w

On 1983 and earlier vehicles apply rear brake and
tighten sprockat nut 1o 105120 ft-Ibs torque. Bend
tabs on lockwasher over nul flats, On late 1883 and
1984 wehicles apply rear brake and tighten
sprocket nut to 80-90 ftibs torque. Turn the
sprocket nut an additional amount, just enough to
expose one of three locking screw holes. The prop-
er hole location in relationship to the nut is shown
in Figure 8-10. Goat threads of locking screw with
Lactite LOGK-N-SEAL. Install locking screw in the
exposed hole and tighten to 50-60 in-1bs torgue.

Install primary belt and case as described undar
primary case ASSEMBLY later in this section,

-
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DRY CLUTCH

GENERAL

The clutch assembly is located in the primary case
When clulch slips under load or drags in the released
position check TROUBLESHOOTING in Section 1 and
the ADJUSTMENTS In this section. If the clutch does
nol work alter performing the adjustments, proceed to
the DISASSEMBLY procedures. It is not necessary 1o
remove the transmission when disassembling the

clutch,

ADJUSTMENTS

Adjusting the Clutch Cable
(Figure 6-21, 6-22)

The clutch hand lever should have approximately 1116
in. free play before disengaging the clutch

1

Loosen the adjusting sleeve lacknut (2)

2. Turn the threaded sleeve (1) oul for less free play o

in for more free play.

Adjust for 1116 in.

handle and bracket

gap between

Figure 6-21. Adjusting Clutch Free Pla

Adjusting the Clutch

It the clutch cable sleeve is adjusted to the maximum
limit and the clutch still does not operate properly, per-
form the following adjustments.

See Figure 6-23. Move the release lever forward as
far as it will go. Measure the clearance as shown. If
measurement is equal to the distance shown, pro-
ceed to Step 6. I measurement is not equal, pro
ceed with Steps 2 through 5.

See Figure 6:22. Loosen the locknut (2). Turn the
adjusting sleeve (1) all the way into the bracket (3).

See Figure 6-24. Remove the clutch cover on the

1. Adjusting sleeve 3. Bracket

2. Locknut

-

Figure 6:22. Clutch Cable Adjustment

primary cover. Loosen the push rod locknut (1} and
turn the screw (2} outward so there is no lension on
the push rod

See Figure 6:22. Turn the adjusting sleeve (1) out-
ward until the proper measurement as shown in
Figure 6-23 is obtained. Tighten the locknut (2).

See Figure 6-24. Tum the screw (2) inward until
contact is made with the push rod, then back off
118 turn, Tighten the locknut (1),

If the cluteh slips after performing Steps 15, proceed to
Step 6.

See Figure 624, Increase the tansion on the spring
adjusting nuts (3) 112 tum at a time until clutch
holds. Test after each 1/2 tum by cranking the
engine with the rear wheel raised off the ground.
Do nat increase spring tension any more than is
necessary 1o make the clutch hold.

NOTE

A new clutch is assembled so the distance from the
pressure plate edge (4, Figure 6-24) to the releasing disc
(5, Figure 6-24) is exactly 1-1/32 in. If springs are com
pressed so this distance is 718in. or less, the clutch will
probabiy not disengage

7.

®

Check the distance between the pressure plate
edge and releasing disc to make sure it is equal at
all points.

Perform Steps 15 again.

If clutch will not hold atter making these adjustments,
repair the unit as described under CLUTCH.

DISASSEMBLY

WARNING

Disconnect the battery cables (negative cable first) to
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Starter motor

38 to 5/8
INCH CLEARANCE

EARLY 1978 AND EARLIER

Figure 6-23. Release Rod M

avoid accidental start-up of wehicle and possible per.

sonal Injury.

1. Remove the primary cover. On FL models, remove
the footboard and exhaust pipe from the left side.

2. See Figure 6-25. Remove push rod adjusting screw
locknut. Place a fiat washer (1) (18 in. thick, 1-3/4
n. diameter and 38 in. inside diameler) over the
adjusting screw and replace the locknut.

Tighten the logknut until the spring adjusting nuts
12) are free, then remove the nuts.

3. See Figure 6:26. Remove the pressure plate (),
springs (5) and releasing disc (6) as an assembly.
Do not disassemble these parts unless replace
ment is necessary.

4. Remove the steel discs (7) and lined friction discs
18).

6. See Figure 6-26. Remove the bolt (1) and engine
compensating sprocket nut (2). Remove the clutch
shell, compensating sprocket chain and adjuster
or belt

NOTE

On belf drive models, the compensating sprocket nut
has a tabbed lockwasher behind it, Pry the tab away
from the nut before remaving the nut

6. See Figure 8:28. Pry back the ear on the lock:
washer (11). Remove the clutch hub nut (10} using
the CLUTCH HUB NUT WRENCH, Part No.
HD-94845-41. Nut has a left-hand thread. Remave
the lockwasher (11).

7. See Figure 6:27. Remove the clutch hub using
CLUTCH HUB PULLER, Part No. HD-85860-414A,

618

1. Locknut

4. Pressura plate
5. Releasing disc

2. Adjusting screw
3. Spring adjusting nuts

Figure 6:24. Push Rod Adjustment
Slip the puller plate onto hub studs and secure it
with the spring adjusting nuts

Turn the tool center bolt clockwise until hub

breaks free from end of shaft. Remove the clutch
hub key (13).

CLEANING, INSPECTION AND
REPAIR (Figure 6-28)

Wash all parts, except for lined discs, in cleaning sol-
vent and blow dry with compressed air.



1. Flat washer 2. Spring adjusting nuts

Figure 6-25. Clutch Assembly

1. Bolt
2. Compensating sprocket nut

qure 626, Compensating Sprocket Mounting

Examine the clutch for the following:

1. Glazed friction disc surface recognizable as a
shiny, smoolh and sometimes darkened ap-
pearance

2. Gil impregnated friction discs.

Figure 6:27. Removing Clutch Hub

3. Worn or grooved lining surface.

4. Lining thickness worn down to 1/32 in. or less.
5. Cracked or chipped linings.

6. Steel discs grooved or warped

It any of the afore mentioned conditions described are
found, replace discs,

7. On 1978%-1980 models depress steel disc buffer
balls. If they don't snap back in place, spring is
worn and buffer assembly must be replaced. 1981
and later models do nol have the buffer
assemblies.

NOTE

Replacement steel disc (7) no longer has buffer
assemblies.

8. Check bearing race inside clutch sheli. If it ap-
pears graoved or pitled, replace the clutch shell

9. Spin the clutch hub roller bearing assembly (14, 15,
18, 17) if it sticks or feals rough, remove the three
springs (14). Slip bearing plate (15) off hub pins and
remove bearing retainer (16). inspect the bearing
race and replace hub if necessary.

10. Check the clulch spring (5) length and compres-
sion. Spring free length should be 1-45/64 in. Check
spring compression using the VALVE SPRING
TESTER, Part No. HD-9679647. Compression




T

-

1. Push rod adjuting screw 8. Releasing disc 13. Cluteh hub key
locknut 7. Steel disc (4) 14, Bearing plate spring (3)
2. Adjusting screw 8. Friction disc (5) 15. Bearing plate
3. Spring tension adjusting 9. Clutch shell 16. Bearing retainer
nut (3) 10. Clutch hub nut deft hand thd)  17. Bearing roller
4. Prossure plate 11. Hub nut lockwasher 18. Hub nut seal
5. Springs (10) 12. Clutch hub

Figure 6-28. Clutch Assembly

should be 30-38 Ibs. at 1-1/4 in. Replace the springs ward. On 1978%-1980 models, stagger the steed
if they don't meet these speciications. disc butfers in shell.
11. Check the seal (18) and replace it it worn or 4 If pants 1, 2, 4, 5 and 6 have been disassembled,
damaged. assemble as follows: Place retaining disc () on
hub, Position springs (5) on hub ping and studs.
e Place pressure plate (4) over springs. Stud holes
ASSEMBLY (Figure 6-28) are arranged so collar will only fit one way. Assem-
ble nut (1) onto stud (2) until stud is flush with top
1. Place key (13) in slot on mainshatt and slip clutch of nut. Install stud into place with 1.3/4 in, washer
hub assembly onto shaft. Install oil seal (18} into under nut.
nut (10) and install lockwasher (1) and nut (10) on
T oy o0 Itbs forque. Bend 5y nut (1) down and install adjusting nuls @)
Remove 2:3/4 in. washer and reinstall nut (1). Draw
. down adjusting nuts until distance from pressure
2. Grease clutch shell bearing and install clutch S
shell, primary chain and adjuster (or belt) and com- Plataadge to releaslog dinc fa exacity 116 In.
pensating sprocket as an assembly. On belt drive
models, install the lockwasher behind the compen- 6. Make final agjusiments as described under AD-
sating sprocket nut. Tighten compensating JUSTMENTS.
sprocket nut to 80-100 ft-Ibs torque.
7. Install primary cover with a new gasket.
3. Install lined and steel discs (6 and 7) as shown. In-

‘stall steel discs with side stamped OUT facing out-

620




NOTE

On primary chain drive models, primary case must be
airtight. Check using VACUUM GAUGE, Part No.

. Remove one of the three screws securing
the cluich inspection cover and in its paice screw in the

threaded fitting of the gauge. Then, with engine running,
check gauge o see that there is a reading indicating 25
inches waler vacuum or more at 2000 rpm. Perform
check with vent hose to oil tank pinched closed with @
pliers. A lower reading indicates an air ieak into primary
case sither at gasket, solenoid, starter shaft or hoses.
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WET CLUTCH

GENERAL

The new big twin clutch is termed a diaphragm spring
clutch or wet clutch. Oil is now added to the primary
chaincase and the primary drive chain runs in an oil
bath

Vihen clutch slips under load or drags in the released
position, check TROUBLESHOOTING in section 1 and
ADJUSTMENTS in this section, If the clutch does not
work after performing the adjustments, proceed to the

W is nol necessary to
when disassembling the

ramove
cluteh.

ADJUSTMENTS

Clutch Cable

CAUTION
The Print-O-Seal gasket between the chain adjustment
inspaction cover and the chaincase cover must be re-
placed each time the cover is removed.

1. Stand venicle upright and level.

2. Remove the clutch cable from the relea:

neve the clutch inspection cover.

See Figure 6:29. Loosen locknut (2) and turn ad
juster screw (1) o position the release lever 13116

1. Adjuster screw
2. Locknut

3. Adjuster plate
Bolt

Figure 6-29. Push Rod Adjustment

Figure 6-30. Release Lever Measurement

in. from the tower on lransmission cover (See
Figure 6-30). Apply light pressure 1o the release
lever to eliminate pushrod free play.

5. Use allen wrench to hold adjuster screw in place
ten lacknut (2).

6. Attach clutch cable to release lever

7. See Figure 631, Turn the adjusting screw (1) out
ward until 116 in. clutch lever free play is
established. Tighten locknut (2).

1. Adjusting Screw
2. Locknut

3. Bracket

Figure 6:31. Clutch Cable Adjusim




Adjust for 116 in.
gap between
handle and bracke

Figure 6-32. Adjusting Clutch Free

8. Check primary Ghaincase lubricant ievel.

9. Install cluich in
washers 1o screw:

pection cover and new nylon
and tighten

Diaphragm Spring Clutch
NOTE

Use a 010 in. fesler gauge to check gap between
straight edge and diaphragm spring.

1. SeeFigure6-34. Lay a straightedge across the lace
of diaphragm spring (4). The spring should be flat
within 010 in (See Figure 6:33). If the spring Is bow-
ed outward (convex), the adjuster plate is moved to
the next hole position of greater compression. If
the spring is dished inward (concave), the adjuster
plate should be moved Lo the next hole position of
1ess compression

Sea Figure 6-35. If an adjustment is required,
remove bolts (1) backing out each, alternately,
1/2 10 1 turn at a time until spring prassure is reliev.
ed. Position adjuster plate (2) at the mounting
holes which will give 1@ correct adjustment.

Mid
Compression

Least
Compression Greatest
Compression

Adjuster
te

Each hole of different section

/ Convex

Check with ™~ ]/
r gauge

Concave

e MMM AL

1. Straight edge
2. Adjuster plate
3. Cluteh hub

4. Diaphragm
spring
5. Prassure

Figure 6-34, Checking Diaphragm Spring Adjustment

3. Reinstall bolts (1) and tighten alternately in a cross
pattern to 6.5 - 8 fIbs.

NOTE

Anew set of friction plates is required when the grooved
lining surtace has worn smooth. New friction discs can
be instalied, or inspected, without removing the clutch
hub and drum assembly. See DISASSEMBLY.

1. Bolt 2. Adjuster plate

Figure 6-33. Adjuster Plate Hol

Positions

Pla

Figure 635, Adjust Removal




DISASSEMBLY
WARNING
Disconnect the battery cables (negative cable firs) to

avoid accidental start-up of ve e per-
sonal injury.

1. See Figure 6:35. Remove adjuster plate retaining
bols (1) with washers and lockwashers.

2 See Figure 6:38. Rer the adjuster o ate (5),
spring diaphragm (1) and pressure plate (

NOTE

The Iriction plates (3) can be changed o inspected with-
out any turther disassembly

CAUTION

The nut and transmission shaft have left hand threads.

3. See Figure 6-38. Remave nut (18) fram the end of
transmission mainshalt. Remave push rod end
piece.

CAUTION
The push rod end piece must be removed prior to the in-

tion of the clutch puller to prevent damage 1o
related components.

4. See Figure 636, Allach the Harley-Davidson
CLUTCH PULLER, Part No. HD-95960.528 1o the
clutch hub.

g Clutch Hub Drum Assembly

1. Compensating sprocket nut
2. Nut and washer

Figure 6.37. Compensating Sprocket Mounting

See Figure 6-37. Aemave the nut and was!
and engine compensating sprocket nut @). Pullthe
clutch hub-d mbly while removing the
compensating sprocket and chain with adjuster.

=

6. See Figure 6:38. Remove the steel discs (4) and
friction plates (3)

7. With lock ring pliers, remove internal circlip (8) and
external circlip (7).

Because of possible damage to the pilol bearing
{10}, the clutch drum and hub assembly should not
be disassembled unless the bearing, hub or drum
require replacement. If parts require replacement,
utch hub out of bearing inner race using an

CAUTION

Do not press hub out of bearing unless the bearing,
clutch hub or clutch drum Is to be replaced.

9. Press pilol bearing (10) out of clutch drum

CLEANING,
INSPECTION AND REPAIR
638, Wash all parts, except for lined discs (3)

g (10) in cleaning solvent and blow dry with
compressed alr

Examine the Clutch for the following

1. Wom lining surface

2. Checked or chipped lining




1. Spring Diaphragm

2. Pressure plate 9. Circlip, internal 15. Bolt (4)
3. Friction plate (8) 10. Bearing pilot 16. Lockwasher (4)
4. Steel discs (7) 11. Ring, retaining 17. Washer (4)

5. Adjuster plate
6. Release plate
7. Circlip, external

8. Screw Adjuster

12. Hub clutch, inner
13. Drum clulch, outer

14. Nut lock

18. Nut (main shaft)

2w

-

~
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Figure 6:38. Clulch Assembly

Steel discs — grooved or warped

Check each steel plate for flatness in several
places. Replace any that are warped more than
011in

Check the plate thickness and replace steel plates
that are less than 044 in. thick. Replace any fric-
tion disc that is less than .078 in. thick.

Before reassembly, soak all plates in PRIMARY
CGHAINCASE LUBRICANT for at least 5 minutes.

Check bearing visually for heat discoloration.
Rotate bearing and check for smooth rotation free
of interference and noise.

8. Check spring for cracks or damage.

9. Check hub keyway and key for damage.

ASSEMBLY (Figure 6-38 and 6-39)
NOTE

Install the pilot bearing by pressing against the outer
race. Be sure the numbered side of the bearing faces out.

1. Press drum

2. Use lock ring pliers and install internal circlip (9} in-
to groove in drum next to pilot bearing.



1. Arbor press 4. Pilot bearing
2 Clutch hub 5. Sleeve
3. Clutch drum

Figure 6-39. Pressing Hub into Pilot Bearing

3. See Figure 6-39. Place drum (3) on arbor press wi
inner race supported by a sleeve (5). Press hub into
bearing against hub shouider.

4. Use lock ring pliers and install external Girslip (7)
into groove next to pilot bearing.

NOTE

Minimum thickness of clutch plates: Iriction plates .078
in. steel discs 044 In. If clutch plates are worn, but have
not exceeded minimum thickness, an additional stee!
disc can be installed to increase the plate-disc stack
height.

5. Place d friction di

6. Position the drum and hub assembly on the lrans-
over shaft key. o
disturb key position.

CAUTION

Ba sure key bottoms fully in the keyway and the m of
the key is parallel with the taper. Improper instal
of the key could damage the clutch hub.

~

Apply 2 drops of LOGTITE 242 to the threads of nut
(18). Thread nut (18) onta shaft turning in direction
of left hand thread. Tighten nut to a torque of 35-50
flbs.

CAUTION

Clutch hubs can be damaged overtightening nut. Do not
use impact wrench for tightening nut (18) unless the
mnm is calibrated for torque settings during counter-

NOTE

Convex side of spring diaphragm must face out when re-
assembled.

8. Stack pressure plate (2), spring diaphragm (1) and
adjuster plate (5), in that order, against hub (12)
with holes aligned.

CAUTION

Whes lnaialiog the adjusier plate on the clutch
assembly, you must use LOCTITE on the bolts. The ON-
LY TYPE of Lociit that can be used for this purpose 18
LOCTITE 222 (purple). Be sure you use anly Loctite 222
and clean the threads with Loctite primer bafore apply-
Ing the Loctite 222. This will ensure the integrity of the
Loctite.

9. Place one lockwasher (16) and washer (17) onto
each bolt (15). Insert boll thiough holes in stacked
and thread into clutch hub (12).

over hub (12) and into drum (13) starting and ending
with a steel disc.

CAUTION
Check the shaft key to be sure the key does not extend

more than .119 in. above the shaft. The top of the key
must be parallel with the taper.

Tighten the bolts to 6.5 - B ft-ibs,
NOTE

If bevel retainer (11) has been removed, the beveled
edge must face outward an reassembly.

10. Check and adjust clutch as instructed under “Ad-
justments™ earlier in this section.
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PRIMARY CHAIN/BELT CASE

GENERAL

The primary case Is a sealed housing containing the
primary chain/bell, clulch, engine compensating
sprockel, chain adjuster and oiler, solenoid and starter
drive mechanism.

DISSASEMBLY

Remove the primary case cover, chainibelt, clutch
and engine compensating sprocket as described
under clutch DISASSEMBLY given earlier in this

section

2. Remove the solencid and plunger as described
under solenoid REMOVAL in Section 5.

3. Disconnect the starter drive housing as described
under starter motor REMOVAL in Section 5.

4. See Figure 6:26. Disconnect the primary-to-engine
mounting hardware (1). Remove the primary-lo-
transmission mounting hardware (2).

5. On chain models, disconnect the chain oiler hase

at the oil pump. Locate tha tee fitting near the oil
pump with three vent hoses attached. Disconnect
the oil pump and crankcase vent hoses from the
tee. Pull the inner primary away from the motorcy
cle and disconnect the last hose from the rear of
the primary case

1. Primary-to

ngine ha
2. Primary-to- treainticn hardwire

6. Remove the primary case. The two washers that
fall off when the primary is removed belong on the
two front transmissian-to-primary studs.

CLEANING, INSPECTION AND
REPAIR

1. Inspect primary case
gasket surface

for cracks or damaged
2. Check bearing and replace it if it is rough or sticks.

ASSEMBLY

Place the primary case in position on the mator-
cyle. On chain models make sure the O-ring is in
position on the crankcase around the alternator
surface.

2. On chain drive models, connect the oil return hose
1o the fitting at the bottomirear of the primary
housing

Roule the vent hose and chain oiler hose between
the transmission and engine. Connect the chain
oiler hose to the oil pump. On chain models con-
nect the vent hoses from the oil pump and oil tank
to the fitting on the primary vent hose.

Figure 6-40. Primary Case Mounting




CAUTION

The following steps should be followsd closely and in
order. This procedure aligns the transmission and is
critical to the proper operation of the motorcycle.
Failure to follow these steps correctly could result in
premature chain and transmission failure.

3. See Figure 6:2B. Attach the transmission 10 the in-
ner primary using the original hardware. Do not
tighten hardware yet.

NOTE
Earlier models have bolts and washers in place of the
two rear transmission-to-inner primary nuts and
washers.

4. See Figure 6:28. Attach the inner primary to the
engine using the original bolts and washers. Place

»

~

the two bolts with the heads drilled through into
the rear mounting holes. Tighten all four bolts (1)
10 1822 ft-Ibs torque. Safety wire the two rear bolts
together as shown.

Align the transmission case s the inner primary
does not bind on the mainshaft or mounting hard-
ware,

Install starter and starter drive housing as de-
scribed under starter motor INSTALLATION given
in Section 5.

Install solencid and plunger as described under
solenoid ASSEMBLY Steps 35 and solenoid IN-
STALLATION in Saction 5.

Install the clutch, engine compensating sprocket,
chain/belt adjuster (if applicable) and primary
case cover as described under clutch ASSEMBLY
given earlier in this section.
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SPECIFICATIONS

MAINSHAFT MAIN DRIVE GEAR

€nd play 1978 - 1981
End play 1962- 1984 . ;
Bushing on mainshaft (loose) ...

0018-0032 in.

MAINSHAFT

Low gear end bearing
In housing (loose}

press)

On shaft (leose) .
(press)
Housing in case (loose).
(press). ..
Third gear

End play 000-017 in
Gear on shaft (loase) . 00120023 in

Bushing in gear . . pressfit
Shifter cluteh 100110 in.
COUNTERSHAFT
Drive gear end bearing (loose) . . . 0025020 in.

Low gear end bearing (loose) . . . .

Gearendplay....
Second gear
Endplay ...... 003-0
ansmng on shafl (loose) . 0000015 in.
Bushing in gear (loose) . . 0005-0025 in.
Low gear
Bushing on shaft (loose) . . . 000-0015 in.
Bushingin anmlaose. . 0005-0025in
Shifter cluteh . . . [080-.090 in.
Gear backlash 003,008 in.

SHIFTER CAM (1978"z-early 1979)

End play . . 0050065 in.
TORQUES
Primary COVer screws ... ... 18221tibs
Compensating sprocket nut .. .. ... 80-100 ft-Ibs
Transmission sprocket locknut
Early 83 and earlier . . . 105120 ft-lbs
Late 83 and later .. 8090 fL-Ibs
Shifter fork nut . .. 10-12 ft-ibs
Shifter clutehnut (kick start models anm 34-42 ftbs

Mainshaft ball bearing nut . ... 50-80 ft-Ibs
Countershaft nut . 55-85 ft-Ibs
Drainplug.... 915 ft-lbs
Neutral swwl:h . & svaan . 510 H-Ibs
Mounting platenut .............. v.. 29-27 f-Ibs
Clutch hubnut . L....5040 ft-Ibs
Top cover screws (Early 79 and earlien) ... 80-110 ftibs
Top cover bolts (late 1979 and later). . 13-16 ft-lbs.

LUBRICANTS

Transmission . ....... - Harley-Davidson
Transmission Lubricant, Part No. 6989284 . fat)
Part No. 9989184 .

WEAR LIMITS

General

Wear limits are given here as a guideline for measuring
transmission components that are not new. For new

components or for measurements not given here, use
measurements given under SPECIFICATIONS.

SERVICE WEAR LIMITS
Mainshaft Main Drive Gear

[ 1 L1 Ao s T _010-1025 in.
Buanmg an mamahih EIDD!eJ 0018-.004 in.
Mainshaft

Runout . veo. 003in,

Low gear end bearing
in nm.s.mq(louse;
88)

(pre:
‘On shaft (loose)

0ss)
Housing in case (loose) N
(press) 00100015 n.
Third gear
Endplay ... e . 000-020in.
Gearon shali(i00se) ............ 0012-003 i,
Bushing in gear press fit
Shifter clutch 100 110in,
Countershaft
Aunout .

Drive gear end bearing (100se) .
Low gear end beanngnoou)
Gear and play .
Second gear
Endplay ..
Bushing on snaft (lose]
Bushing in gear (loose) . . .
Low gear

Bushing on shalt (loose) .000-.002 in.
Bushing in gear (l00se) . 0005-002 in.
Shifter clutch 1080-090 in.
Gearbacklash .. .. 003-010 in.
Shifter Cam (1978 Vz-early 1979)
End play . 005007 in.
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GENERAL INFORMATION

DESCRIPTION

The transmission case contains a series of gears on a
mainshaft and countershaft which may be powered in a
selection of ratios according to speed and load re-
quirements.

The gear shifter is a unit mounted to the transmission
which shifts the transmission into desired ratios by
means of shifting forks that slide gears into and out of
mesh along shafls.

1. Clavis pin 3. Shifter rod

2. Locknut

Figure 7-1. Shifter Rod — FL/FLHS/FXWG
ADJUSTMENTS

Adjusting the Shifter Linkage

The shift linkage requires adjustment only to compen-

sale for wear or when transmission has been removed.
FUFXWG MODELS

1. Remove the left side exhaust pipe. (FL models
anty).

o

See Figure 7-1. Remove the cotter pin and clevis
pin (1) securing the shift rod to the shift lever.

1. Retaining ring 3. Shifter rod
2. Locknut

Figure 7-2. Shiter Rod — FX Models

Loosen the locknut (2} and adjust the rod (3) so
pedal travels its full limit without interference
while completing full gear engagement.

4. Reconnect the rod with the clevis and cotter pins.

o

Install the left side exhaust pipe.

FX MODELS (EXCEPT FXWG)

See Figure 7-2. Remove the retaining ring (1) and
pull shift rod off the clevis pin.

|

Loosen the locknut (2) and adjust the rod (3) so
pedal travels its full limit without interferance
while completing full gear engagement

If the transmission does not shift properly after making

these adjustments, proceed to the repair procedures
under SHIFTER ASSEMBLY and SHIFTER FORKS.
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SHIFTER ASSEMBLY

SHIFTER COVER —
DRUM SHIFTER
1978%2-EARLY 1979

Disassembly

1. If only the shifter cover is o be repaired, remove
the battery, battery carrier and oil tank. If other
transmission repairs are 1o be made, remove the
transmission from the motorcycle. See the
REMOVAL procedure under TRANSMISSION
CASE.

>

See Figure 7-3. Remove the shifter cover mounting
screws, the slotted screw is a vent screw and must
be reinstalled in the same location.

5

Vent screw

Figure 7-3. Shifter Cover — Drum Shifter

@

See Figure 7-4. Remove the shift lever (1), mounting
screws (2), and dust cover (3). Remove the neutral
switch (4). Remave the cam follower refainer (5)
and lockwasher (6. Remove the spring and cam
follower from the retainer ().

4. See Figure 7-5. Remove the paw carrier cover (1)
mounting screws and gasket. The bottom mount-
ing screw is secured by a nut (2) at the back of the
adapter plate.

See Figure 7-9. Remove the pawl carrier (8), pawls
(10) and springs (11, 12).

6. See Figure 7-9. Remove the adapter plate screw
(13), washer (14) and adapler plate (15).

See Figure 76, Remove the set screw (1). Use a
suitable drift and tap the cam shaft oul of the
cover and remove the shifter cam (2).

NOTE
See Figure 7.7. The cam shaft has an oif seal on one

1081

1. Shift lover 4. Neutral switch
2. Scraw (4) 5. Cam follower retainer
3. Dust cover 6. Lockwasher

Figure 7-4. Drum Shifter Assembly

1. Pawl carrier cover 2. Nut

Figure 7-5. Pawl Carrier Cover Mounting

and. Tap an the opposite end when removing the shaft
50 the seal is not damaged.

8. See Figure 78, Remove the cotter pin from the
shifter shaft and tap shaft out of the cover.
Remove the shifter gear and spring.

Cleaning, Inspection and Repair
(Figure 7-9)

Clean all parts, excep! gaskets (B, 16) and neutral
indicator switch (17), in grease solvent

o

Inspect fit of shaft (30) in bushings (32, 33). If there
is considerable side play, replace the bushings.

The pawl carrier bushing (32) can be pressad out
with an arbor press.
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The shifter shaft bushing (33) can be ramoved by
threading a 5/8 in. tap into the bushing 12 in. deep.
Remove the tap and heat the bushing area to about
300*F. Quickly thread the tap back into the
bushing and clamp the tap handie in a vise. Drive
the cover off the bushing using a rawhide mallet.
Insert a new bushing using an arbor press and
press until bushing shoulder is seated against the
cover.

2. Shif

1.Setscrew ream

Figure 7-6. Shifter Cam Set Screw

3. Inspect all gear teeth. Replace the gear (28) or cam
(26) if teeth are worn or damaged.

4. Inspect the neutral switch. If the plunger does nat
spring back when depressed, replace the switch.

Figure 7.7. Cam Shaft Oil Seal

Figure 7-8. Shifter Shaft Removal

5. Inspect the cam follower (22) and shifter pawls (10).
Replace them if the lips are rounded or worn.

6. Inspect the pawl carrier (3) bushing hole for distor-
tion and replace if necessary.

7. Inspact the springs and remaining parts for
damage or wear and replace as necessary.

Assembly

1. See Figure 7-10. Place the shifter gear and spring
(28, 29, Figure 7:9) into the cover. Install the shifter
shaft into the case and through the spring and
gear. Align the timing mark on the gear with the
tirst slot on the shifter shaft as shown.

2. See Figure 7-11. Insert a 58 in. crescent wrench
behind the gear for support and tap the shaft into
the gear. Install the cotter pin into the shaft end

3. See Figure 7-9. The shifter cam (28) has one tooth
on its gear that is shorter than the rest.

Position the cam Inside the cover so the short
tooth lines up with the timing mark on the shifter
gear (26).

See Figure 7:6. Insert the cam shaft through the
cover and cam until the slotted end is visible in the
set screw hole. Install the set screw until it bot-
toms on the shaft.



4

=

o

@

1 12 23, Lock serew

z 13, Adapt sorew 24. Cam shatt

3 18, Adupter plate washer 25. Oil seal

4. Shifter cover screw (5} 15. Adupter plate 26. Shifter cam

6. Shiftar cover screw (short) 16. Adapter plate gasket 27. Cotter pin

6. Cover screw nut 17. Neutral indicator switch 28. Shifter gear

7. Pawl carrier cover 18. Washer 28, Shifter gear spring

8. Cover gasket 19. Cam follower retaine 30. Shifter shaft

9. Pawl carrier 20, Cam follower washer 31. Shifter cover

10, Pawl 21. Spring 32 Pawl carrier bushing

1. Pawl spring (2) 22, Cam follower 33. Shiftar shaft bushing
Figure 7.9, Drum Shifter — Exploded View

See Figure 7-9. Install the cam follower (22), spring
(21), lockwasher (20) and retainer (19). Tighten the
retainer and turn ane lockwasher tab against a re-
tainer flat.

See Figure 7-9. Install the gaskel (16) and adapter
plate (15). Coat the screw (13) threads octite
LOCK N' SEAL. Install the washer (14) and screw
(13) but do not tighten the screw yet,

See Figure 7-12. Rotate the shifter cam into 1st
gear as shown. Make sure the cam follower rests
in the first detente.

See Figure 7-13. The shifter plate will move slight-
Iy, Adjust the shifter plate o it aligns with the first
h as shown. Tighten the screw (13, Figure 7-9)
bs torque.

=

©

Rotate the shifter cam into all four gears. The
adapter plate notch should fall between two gear
teeth on each successive gear shift except in
neutral. With the cam in neutral, the adapter plate
noteh will line up on the first gear looth. If the
noteh does not line up properly, shifter cam and
gear are nol aligned properly. Disassemble ihe
cam and repeal Step 3.

See Figure 7-9. Apply a multi-purpose grease to the
springs (12) and install them on the adapter plate.

Grease the end of shifter shaft and lubricate the
pawis (10) with light oil. Install the pawl springs
{11) and pawls into the pawi carrier (9). Make sure
groaves in pawls register on pawl carrier pins. In-
stall the pawl carrier on the shifter shaft so that
the tab is positioned between the two springs (12).
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Figure 7-12. Drum Shifter in 1st Gear

652

Figure 7-11.

stalling Shifter Shaft and Gear

10. See Figure 7-5. Lubricate the back of the pawl car- 13,
rier with a multi-purpose grease. Install the cover
gasket and cover so that the nolch on the cover
lings up with the notch on the adapter plate. Apply
Loctite LOCK N' SEAL 10 the threads of the moun-
ting screws. Install the shorter mounting screw in

Figure 7-13. Aligning The Shifter Plaf

the bottom hole and secure it with the original nut.
Tighten all screws 10 20-24 in-lbs lorque.

See Figure 7-4. Install the dusi cover, shift lever
and mounting screws, Coal the threads of tha
mounting screws with Loctite LOGK N’ SEAL

Coat the neutral switch threads with Loctite PIPE
SEALANT WITH TEFLON. Install the switch and
tighten it to 35 ft-Ibs torque.

See Figure 7-3. Install the cover assembly on the
transmission with the original screws, Install the
vent screw next ta the dowel pin as shown. Install
the two longer screws in the holes next 1o the
shifter assembly. Tightan screws 1o 80-110 in-Ibs
torque.



14, Il the transmission was removed, install the
transmission to the motorcycle. Install the battery,
carrier and ol tank if the transmission was left in
the motorcycle. See the INSTALLATION procedure
under TRANSMISSION CASE

SHIFTER COVER —
PLATE SHIFTER
LATE 1979 AND LATER

Disassembly

1. Remove the battery, battery carrier and oil tank it
just the cover is to be repaired. If other repairs are
1o be done, remove the transmission from the
motorcycle. See the REMOVAL procedure under
TRANSMISSION CASE.

~

See Figure 7-14. Remove the five cover mounting
bolts and washers, The bolt shown with the
wrench on it can only be loosened due 1o in-
terference with the shifter shaft cover. The boit
can be removed from its mounting hole after the
shifter shaft cover is removed.

@

Remove the shifter cover and gasket

See Figure 7-15. Remove the two shifter shaft
cover bolts (1) and lockwashers (2). Remove the
shift lever bolt (3) and washer (4). Remove the
shifter linkage assembly from the Iransmission
cover. Remove the remaining transmission cover
bolt and washer.

5. See Figure 7-15. To disassemble the linkage,
remove the nut and washer (5) and relaining rings
16).

8. See Figure 7-15. Remove the plug (7) by drilling a

Figure 7-14. Plate Shifter Cover

/4 in. hole through It and prying it loose. Discard
the plug.

~

See Figure 7-16. Remove the retaining ring (23) and
washer (24} located under the plug and remove the
shifter cam (25) and pawl assembly (26 through 30),

B. See Figure 7-17. Remave the cam follower (1) and
spring (2). Bend the lock plate (3) tabs away from
the bolts (4). Remove the bolts and cam follower
Body (5}

Remave the four screws (B), pawl stops (7) and
springs (8).

FL and FXWG
1. Bolt (2)
2. Lockwi 2)
3. Shift lever bolt

4. Shift lever washer

5. Nut and washer

6. Retaining ring (FX only)
7. Plug

Figure 7-15. Shifter Laver — Plate Shifter
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NOTE

A mounting bolt (1) must be installed inta the front hole
(with arrow) before assembiing the shifter shaft cover
).

1. Balt (5)

2. Washer (5)

3. Shift cover

4, Gasket

5. Neutral indicator switch
6. Washer

7. Bolt (@)

8. Lockwasher (2)

5. Bolt
10. Washer (2)
11. Shitter shatt cover
12. Gasket

1

ot

13. Shifter shaft
14. Ol seal

15. Nut

16. Washer

17. Plug

18. Lock plate

18. Bolt (2)

20. Plunger body
21. Plunger

22. Spring

23. Retaining ring
24. Thrust washer
25, Shifter cam
26. Pawl carri
27. Shifter pawl spring
28. Retaining ring (2)

20, Pawl (2)

30. Spacer (2)

1. Pawl carrler spring (2)

32. Shifter pawl stop, rear
33, Shifter pawl stop, front
34. Socket head scrow ()
35. Bushing
36. Shift le
a7. Shift le )
38. Shit linkage arm (FX)
39, Retaining ring (2) (FX}
40 Pivot pin (3} (FX)
Grease

Figure 7.16. Shifter Cover — Late 1979 and Later




5. Cam follower body

2. Spring 6
3. Lock plate 7. Pawl stop
4. Bolt 8. Spring

Figure 7-17. inside The Shifter Cover

9. Remove the neutral switch from the cover.

Cluning, Inspection and Repair
Clean all parts except gaskets and neutral in-
dicator switch in solvent.

2. Inspect the neutral switch. If the plunger doss not
spring back when depressed, replace the switch.

3. Inspect the cam follower and pawls. Raplace them
if they are rounded or womn.

4 Inspect the springs and remaining parts for
damage or wear and replace as necessary.

As;ambly

See Figure 7-17. Lubricate the springs (8) with a
multi-purpose grease. Install the screws (6), pawl
stops (7) and springs (8).

Install the cam follower body (5), lock plate (3) and
bolls (4). Bend the lock plate tabs against the bolt
head fiats. Install the spring (2) and cam follower
.

Figure 7-18. Shifter Cam and Pawl Assembly

2. Coal the neutral switch threads with Loctite PIPE
SEALANT WITH TEFLON. install it and tighten to
5-10 ft-Ibs torque.

3. See Figure 7-18. Install the pawl assembly on the

shifter cam. Make sure pawls engage on shifter
cam gear teeth.

Install the assembly into the shifter cover. Place
the tab on the pawl carrier between the two
springs. Secure It with the washer and relaining
ring (23, 24, Figure 7-16),

4. See Figure 7-15. Install @ new plug (7) into the
transmission cover. Coat the plug edges with
SEAL-ALL, place plug in recess (dome side up) and
hit the middle of the plug with a ball peen hammer
1o seat it

-

See Figure 7-15. Assemble the linkage as shown
using the original nut and washer (5) and new re-
taining rings ()

*

See Figure 7-15. Insert one transmission cover bolt
and washer into the left rear mounting hole of the
cover. Install the shifter linkage to the cover using
the shift lever bolt (3) and washer (4). Install the
shifter shaft boits (1) and lockwashers (2).

~

Install the cover and new gasket on the transmis-
sion. Coat all the cover mounting bolt threads with
Loctite LOCK N’ SEAL. Install the mounting boits
and tighten them to 60-110 in-Ibs torque.

B. If the transmission was removed, install it into the
motorcycle. Install the battery, carrier and oil tank
if the transmission was left in the matorcycle. See
the INSTALLATION procedures under TRANSMIS-
SION CASE.




NOTES



SHIFTER FORKS

ADJUSTMENT

To perform the adjustment procedurs, remove the
transmission from the motorcycle. See the REMOVAL
procedure under TRANSMISSION CASE.

Setting the Gauge for Drum Shifter

Remave the shifter cover. See the DISASSEMBLY pro-
cedure under SHIFTER COVER-DRUM SHIFTER.

Place the shifter cam in neutral as shown in Figure
719,

™

See Figure 7-20. Place the FORK SHIFTER GAUGE,
Part No. HD-86384-38, on the cover as shown. With

Figure 7-18. Drum Shifter in Neutral

Figure 7-20. Installing Gauge on Drum Shilter Cover

the 38 in. gauge rod, align one gauge black with
the straight section of one cam siol. Lock the
gauge block In place with the thumbscrew.

3. Rotate the shifter cam to first gear and align the
second gauge black 10 the other cam siol,

4. See Figure 7-21. Remove the gauge from the cover,
turn it over and place it on the transmission case
as shown, Make sure the shifter forks register in
the gauge blocks.

5. Proceed to CHECKING AND SPACING FORKS.

Figure 7-21. Installing Gauge on Drum
Shifter Transmission

Setting the Gauge for Plate Shifter

Remove the shifter cover. See the DISASSEMBLY pro-
cedure under SHIFTER COVER-PLATE SHIFTER.

1. Place the shifter cam in neutral position as shown
in Figure 7-22.

See Figure 7-23. Place the FORK SHIFTER GAUGE,
Part No. HD-9638578, on the cover as shown.
Make sure the gauge blocks are registered in the
cam slols then tighten the thumbscrews.

@

See Figure 7-14. Remove the gauge from the cover,
turn it over and place it on the transmission case
as shown. Make sure the shifter forks regiter in
the gauge blocks.

4. Proceed to CHECKING AND SPACING FORKS.
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Figure 7-22. Plate Shifter in Neutral

Lo

Figure 7:23. Installing Gauge on Plate Shiter Cover

Checking And Spacing Forks

All shifting clutches must be centered with the
fallowing clearances on both sides of the clulches,

Countershaft 1st and 2nd gears — 0.80-0.090 in.

Mainshaft 3rd and 4th gears — 0.100-0.110

"~

Check clearances with a leeler gauge as shown in
Figures 7-2] and 7-24

NOTE
When shifter cluich normal engagement ocours with
dogs protruding from face of gear, turn the gear 50 that
the shifter dogs and clutch dags overfap 1/8 in. before
checking clearances.

714

Figure 7-24. Inst

g Gauge on Plate
ter Transmission

It clearances are not squal and correct, th fork
assembly position must be changed by increasing
or decreasing the number of spacers (9, Figure
7-26) in the assembly. Spacers are available in .007
and 014 in.

Follow the FORK DISASSEMBLY and ASSEMBLY
procedures 10 replace spacers.

DISASSEMBLY
NOTE

The disassembly and assembly procedures are the
same for early and late style transmissions, However,
on late 1979 and later transmissions, the shifter fork
assemblies are reversed on the fork shaft, that is, the
nuts are toward the center of the shaft, See Figure 726,

1. Remove the transmission from the motorcycle,
See the REMOVAL procedures under TRANSMIS-
SION CASE

2. Remove the shifter cover as described under
SHIFTER COVER.

3. Remove the side cover as described under
TRANSMISSION CASE.

4. Remove the sprockel from the transmission. See
SPROCKETS, Section 6.

5. Sea Figure 7-25. Remova the lock ring from the end
of the fork shaft. Tap the shaft out of the sprocket
side of tha transmission.

8. See Figure 7-26. Bend the 1abs on the lockwashers

away from the nuts (5. Remove the nuts (3),
lockwashers (€), forks (7 and 8), spacer (s) (9) and
shifter rallers (4) from the shifter fingers (10).



3. Gheck the fit of the shifter fingers on the shaft
They should slide freely yet not be too loose. A
shifter finger that is 160 loose will cause gear
backlash. Compare the fil of the shifter finger with
a new one and replace il if necessary.

Lap out the shifter fingers if they bind. Shifting will
be difficult unless fingers work freely on shaft

ASSEMBLY

1. Sea Figure 7-26. Place the spacer(s) (9), shifter fork
(7 and B), lockwasher (6) and nut (5) on shifter
finger. Tighten nut to 10-12 fbs torque. Do not
overtighten nut or shifter finger will bind on the

Figure 7:25. Fork Assembly in T
NOTE

Mainshaft and countershaft shifter fork assemblies are
not interchangeable. Do not mix parts logather. Note
the exact arrangement of parts in each assembiy and
keep the assemblies separate from each other.

CLEANING, INSPECTION AND
REPAIR

1. Clean all parts in cleaning solvent and blow dry
with compressed air.

"

I shifter forks are bent or worn, replace them, Do
not Iry to siraighten them because that will only
weaken the forks causing them 1o break later on,

shatt.

2. Bend the 16p tab on the lockwasher down against
the nut. This will prevent the tab from interfering
with the shifter cam.

3. See Figure 7-25. Plae the fork assamblies into the

as shown. Install the narrow fork on
the mainshalt shifter clutch. Install the shaft and
lock ring

4. Install the shifter rollers (4, Figure 7-26)

5. Check the fork adjustment as shown in the AD-
JUSTMENT procedure.

6. Install the sprocket, Section 6 and sida cover. See
TRANSMISSION CASE.

7. Install the shifter cover assembly. See SHIFTER
ASSEMBLY.

8. Install the iransmission inlo the molorcycle. See

the INSTALLATION procedures under TRANSMIS-
SION CASE.

smmr lingn 1ollers 157 1o harty 1979
ut (2)
% measm @
. Shifter fark (mainshalty
Shifter fork (countershaft)
. Spacing shim {variable number)
10.007 in. and 0.014 in))
Shifter finger (2)

Late 1979 and later

Late 1978 and later

1878 to early 1979

Figure 7-26. Shifter Fork — Exploded View
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TRANSMISSION CASE

REMOVAL
WARNING
Disconnect the battery cables (negative cable first) to

prevent accidental start-up of vehicle and possible per-
sonal injury.

1. Remove the transmission drain plug and gasket
and drain the oil. Replace the drain plug and
gasket alter all the oil has drained. This will pre-
vent hunting for the plug later on

2. Remove the cluteh, chain or bell and compen
sating sprocket as described under CLUTCH, Sec
tion 6.

3. Remove the battery and battery carrier.

4. Remove the starter motor, mounting bracket,

starter motor thru bolts, starter motor and starter
motor housing. See Sectian 5.

1. Rear chain connecting link
2. Rel

5.

8.

Disconnect the three wires from the solenoid.

Disconnect the primary-to-engine mou
ware as described under

g hard-
PRIMARY CASE, Section 6

See Figure 7-27. On chain drive madels, locate the
rear chain connecting link (1). Remove the spring
clip and master link. Remove the chain from the
sprocket. On belt drive models, loosen the rear
wheel adjusting nuts (see BELTS, Section 6) and
remave the belt fram the sprocket

See Figure 7-27. Remove the clutch cable from the
release lever (2).

Disconnect the shifter rod (3) from the shifter
linkage.

Remove the oil tank left side mounting nuts.

Disconnect the neutral indicator switch wire from
the transmission cover. On FX models (except

4. Shifter rod (FX shown)

Figure 7-27. Primary Case Removed
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FXWG/FXST) remove the footrest and D
assembly.

12. On 1980 and earlier FL models and all 1983 and
earlier FXWG models, ramove the speedometer
cable and housing from the transmission,

13. Remove the transmission-to-mounting plate hard-
ware and remove the mounting plate-to-frame
hardware. Remave the one transmission-to-frame
mounting bolt from underneath the right side.

14. Remove the transmission from the left side of the
motorcycle.
CLEANING

INSPECTION AND REPAIR

The subsections following the INSTALLATION pro-
cedure contain the procedures for repairing the follow-
ing transmission case sub-assemblies: side cover,
countershalt, mainshaft and main drive gear.

INSTALLATION

1. Loosely install the transmission to the mounting
plale. Place fhe transmission assembly in the
molorcycle and loosely fasten the mounting plate
to the frame.

2. On 1980 and earlier FL models and all 1983 and
earlier FXWG models, install the speedometer
cable and housing to the transmission.

3. On FX models (except FXWGIFXST) install the
footrest and brake pedal assembly. Make sure
clevis pin registers In rear brake master cylinder.

-

Install the oil tank left side mounting hardware.

Install the shifter rod on the shifter linkage.

@

See Figure 7-27. On chain drive models, install the
rear chain on the transmission sprocketl and
secure it with the connecting link and spring clip.
See CHAINS, Section &. Make sure that the spring
clip open end trails the direction of chain travel.

On belt drive models, place the belt on the
transmission sprocket. Tighten the axle adjusters
enough to keep the belt from slipping off the
sprocket. Final adjustment will be done later.

~

See Figure 7-27. Pla
release rod end.

the clutch cable into the

Place the inner primary case in position on the
motorcycla as described under ASSEMBLY,
PRIMARY CASE, Section 6.

o

Tighten the transmission mounting plate-to-frame
hardware to 2127 ft-lbs torque, then tighten the

ting plate hardware to 18-22
ftibs torque.

10. Install the transmission-to-frame mounting bolt on
the right side and tighten it to 18-22 ft-Ibs torque.

11. Reassemble the starter housing, starter mator and
starter motor mounting bracket. See Section 5.

12. Reconnact the three wires to the solenoid.

13. Install the clutch, primary chainibalt and compen-
sating sprocket. See the CLUTCH assembly
procedure, Section 6.

14, Remove the drain plug and washer from the
transmission. Coal the plug threads with Loctite
ANTISEIZE. Replace the drain plug and tighten it
10 9-15 ft-Ibs torque.

o

Fill the transmission with 1% pints of Harley-
Davidson TRANSMISSION LUBRICANT, Part No.
99892-84 qt. and 89891-84 gal.

16.  Adjust the belt as described under BELTS, Section 6.

NOTE

On chain drive modeis, the primary housing must be air-
tight after reassembly. Check using VACUUM GAUGE,
Part No. HD-96950-68. Remave one of the clufch inspec-
tion cover screws and screw In the gauge threaded fit-
ting. Using a pliers, pinch the vent hose shut between
the tee and inner primary. The reading should naw be 25
inches of water vacuum at 2000 rpms. A lower reading
Indicates an air leak into the primary case at the gasket,
solenoid, starter shaft or hoses.

REPLACING THE MAIN DRIVE
EAR BEARING SPACER OIL SEAL

It is not necessary to ramove the transmission from the
motorcycle to remove the oil seal.

Remove the transmission sprocket. See the
SPROCKET disassembly procedura, Section 6.

2. See Figure 7-28. Pry the oil seal from the transmis-
sion case using a screwdriver.
3. Tap the new seal into place using a rawhide mal

and a piece of pipe the same diameter as the s
Install the seal so it is flush with the case surface.




Figure 7-28. Removing the Oil Seal

SIDE COVER-ELECTRIC START
(Figure 7-29)

Disassembly

o

If just the side cover is 1o be repalred, remove the
exhaust pipes and starter mounting bracket. On
FX models (except FXWG/FXST) remove the brake
pedal assembly.

It the other transmission repairs are required,
remove the transmission from the motorcycle. See
the REMOVAL procedure.

Remove the side cover mounting nuts (1) and
washers (2). Remove the side cover (4) and gasket (3).

Remove the nul (5) and lockwasher (6). Remove the

-

release arm (7) using an ALL PURPOSE CLAW
PULLER, Part No. HD-85635-46.

Remove the clip (11). Pull the release lever shaft (8
from the cover and remave the release finger ()
and washer (10).

Cleaning, Inspection and Repair

L

Replace any parts that are worn or broken.
The two bushings (12 and 13) are rarely replaced. If
replacement is necessary, remove them using a
slide hammer.

NOTE

It Is easier and faster to replace the cover than ta
remove the bushings for replacement,

Assembly

»

©

IS

o

Insert the washer (10) and release finger (9) into the
cover.

Insert the shaft into the cover and through the
finger and washer. Secure it with the clip (11).

Install the release lever (7}, |ockwasher (6) and nut
(5). Tighten the nut until mn release lever bottoms
on the shaft”

Position the lever to the extreme left, then install
the cover, gaskel and mounting hardware on the
transmission.

If the transmission was not removed, install the
brake pedal assembly (FX models), starter moun-
ting bracket and exhaust pipes.

—®,
‘.,,O

Bomupuawna

arz

Figure 7-29. Side Cover — Electric Start — Exploded View
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If the transmission was removed, install it into the
motorcycle. See the INSTALLATION procedure

SIDE COVER-KICK START
(Figure 7-30)

Disassembly

1t just the side cover is 1o be repaired, remove the
exhaust pipes and starter mounting bracket. On
FX models (excep! FXWG /FXST) remove the brake
pedal assembly.

If other transmission repairs are reguired, remove
the transmission from the molorcycle. See the
transmission case REMOVAL procedures,

2. Rafer to Figure 7-31. Remove the starter crank bolt
(1) and starter crank (2).

3. Remove the side cover mounting nuts (3) and
washers (4). Remove the side cover (5) and gaskel
6).

4. Clamp the crank shaft (@) in a vise. Bend the

lockwasher (8) tab away from the nut (7). Remove
the nut and lockwasher.

Figure 7-30. Removing Starter Crank Gear

5. See Figure 7-30. Place the nul back on the
crankshafl. Install Harley-Davidson ALL-PURPOSE
CLAW PULLER, Part No. HD-95635-46, as shown.
Remave the gear and nul

@

See Figure 7-31. Place the side cover in a vise and
drive the shaft (8) out of the cover using a rawhide.
mallet. Remove the thrust washer (11).

Remove the nut (14) and lockwasher (15). Pull the
release lever (16) off using the ALLPURPOSE
CLAW PULLER

@

Remove the clip (17) and pull the release lever
shaft (20) from the cover and remove the release
finger (1) and washer (18).

Cleaning, Inspection and Repair
1. Clean all parts in solvent and blow dry.

2. Insert the starter crank shaft (9) into the cover. If
there is appreciable side-to-side free play, replace
the bushings (12} and oil seal (13). Bushings can be
removed using a de hammer and blind-end
puller.

3. Bushings (21, 22) rarely need replacement. If
replacement is necessary because of excessive
free play in the release lever shaft, remove them
using a slide hammer and blind-end puller.

NOTE

It is easier and faster 1o repiace the cover than fo
remove the bushings for replacement.

4. If the spring (10} is worn or broken, replace it. Drive
the spring from the shall (9) using a hammer and a
small punch.

See Figure 7-32. When installing a new spring on
the starter crank shaft, the outer hook should face
to the left when laoking at the starter crankshaft
from the starter crank end.

Assembly

Insert the washer (18) and release finger (19) into
the cover. .

2. Insert the shall (20} into the cover and through the
finger and washer. Secure it with the clip (17).

3. Install the release lever (16), lockwasher (15) and
nut (14). Tighten the nut until the release lever bot-
toms on the shaft

4. Apply a light film of il to oll seal (13) and

crankshaft. Install the thrust washer (11) and
crankshaft (8) into the cover with the chamfered
side of washer facing the spring. Drive the shaft in
with a rawhide mallet



Starter crank bolt
nk

Lockwasher
. Crank shaft
. Spring
. Thrust washer
. Bushing

. Lockwasher
. Release lever
Cl

. Washer
. Release finger
Shaft

. Bushing, lower
. Bushing, upper
Stud

Figure 7-31. Side Cover — Kick Starter — Exploded View

Figure 7-32. Installing the Starter Crank Spring

Place the crankshaft in a vise with the spring (10)
engaged on the stud (23). Press the starter crank
gear onlo the shaft using a 3/4 in. sockel.

See Figure 7-33. The gear should be installed so
that the flat side of the crankshaft is in the 12
a'clock position and the starter gear dowel pin is in
the 7 o'clock position.

6.

®

See Figure 7-31. Install the lockwasher (8) and nut
(7). Tighten the nut ta 30-40 ft-Ibs torque. Bend the
lockwasher tab against a nut flat.

Paosition the release lever to the extreme left, then
install the cover, gaskat and mounting hardware
on the transmission. Tighten the nuts 1o 1316
ftibs torque.

If the transmission was not removed, install the
brake pedal assembly (FX models), starter mount-
ing bracket and exhaus! pipes.

If the transmission was removed, install it into the
motorcycle. See the INSTALLATION procedure.

STARTER CLUTCH-KICK START
MODELS ONLY
Disassembly (Figure 7-35)

1

ol

Remove the transmission shifter cover and side
cover. See the previous sections.

Remove the push rod assembly (1).

See Figure 7-35. Lock the transmission into two
gears at once. Bend the lockwasher (3) tab away
from the nut (2). Remove the nut and lockwasher.

ksl




4

o

See Figure 7-34. Remove the starter clutch using
Harley-Davidson's STARTER CLUTCH PULLER,
Part No. HD-95650-42.

See Figure 7-35. Remove the starter clutch key ),
gear (B) and spring (8).

Cleaning, Inspection and Repair

1%

Clean all parts in solvant and blow dry.

2. Examine the starter clutch and gear. If the lesth
are worn or damaged, replace them.

»

Replace the gear bushing (7) If it is pitted, worn or
If ‘gear has excessive free play sideto-side.
Bushing should be Just loose enough on mainsh:
80 the gear slides under force of the spring.

Assembly (Figure 7-35)

1. Lubricate the mainshaft with engine oil. Slip the
spring (B) and gear (8) onto the mainshaft.

2. Install the key (5) and press the starter clutch (4)
onto the mainshaft.

3. Lock the transmission inio two gears at once. In-

Figure 7:33, Installing Starter Crank G

Figure 7-34. Removing Starter Clutch

1. Push rod assembly
. Nut
3. Lockwasher
4. Starter clutch
Ks

5.
6. Starter clutch gear 1
7. Bushing

8. Spi
9

ring
Starter crank stop (79 and earlier)
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Figure 7-35. Starter Clutch — Exploded View
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stall the lockwasher (3) and nut (2). Tighten the nut
to 34-42 flbs torque. Band the lockwasher lab
against & nut flat.

=

Install the push rod assembly (1).

5. Install the shifter cover and side cover. See the
previous sections.

COUNTERSHAFT

Disassembly

1. Remove the transmission from the molorcycle as
described in the REMOVAL procedure.

2. Remove the shifter cover and side cover as
described in the previous sections.

3. Remave the shifter forks. See the removal pro-
cedure under SHIFTER FORKS.

On 1978%-1979 models, see Figure 7-36. Bend the
lockwasher (1) ear away from the nut (2). Remove
the nut, washer and retaining plate (3).

1. Lockwasher 2 oW

2. Nut 5. Oil deflector

3. Retaining plate 6. Retaining plate
countershaft mainshaft

Figure 7-36. Mainshatt and Countershaft
etention — 1978% - 1978

5. On 1980 & later models, see Figure 7-37. Remove
the four screws (1) and retaining plate (2)

@

Tap the t out of the
from the side cover end 5o the oil seal on the other
end of the shafl is not damaged.

7. See Figure 7-39. Using a plece of wire with the end
bent into a hook, remove the countershaft washer.

N S

1. Screws 2. Retaining pla

Figure 7-37. M ind Countershaft
Retention — 1980 & Later

©

Figure 7:38. Removing Countershaft Washer

See Figure 7-38. Remove the gear cluster and
thrust washer (12) from the transmission case.
Slide 15t gear (2), bushing (3), washer (4) and shifter
clutch (5) off of the gear (1),

See Figure 7-39. Use a sharp-pointed tool and
remove the retaining ring (6) from the gear (11).
Remove the washer (7), 2nd gear (8) and bushing (9)
trom the gear (11)
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1. Countershaft washer (variable) 1'
2. 1st gear

3. Bushing

4. Washer

5. Shifter clutch

6. Retaining ring

7. Washer

8. 2nd gear

9. Bushing 14. Bushing, lstt

10. Bearing 15. Ol seal

11. Countershaft gear 16. Countershaft (1978Y - 1879)
12. Thrust washer 16A. Countershaft (1980 - 1984)
13. Bushing, right 17. Transmission case

Figure 7-39. Countershaft Assembly — Exploded View

3. Place a small amount of grease on the washers
Cleaning, Inspection and Repair {1 and 12}, 10 hold them in place, and install the

(Figure 7-39) washers into the fransmission case. install the
1. Inspect all gears, if teath are rounded, wom or gear cluster.
broken, replace the gear.

Install @ new oll seal (15) ontarthe countershaft (16,

2. Inspect the engaging dogs on the gears and shifter 164). Tap the countershaft in from the sprocket
clutches. Replace the gears and clutches if dogs side of the case. The O-ring should be on the
are rounded or chippad. sprocket side of the case.

3. Inspect the bearings and countershaft. Replace
them It there is any sign of wear. When pressing 5. Check the gear end play between the washer (1)
new bearings inta gear (11) coat the outer diameter and the countershatt gear (11). End play should be
of the bearing with a light weight oll such as 20-W -004-012 in. It end play is not within this range, in-
and press only on side of bearing with numbers of crease or decrease end play by substituting the ap-
letters stamped on the face. This side should face propriate size washer (1). Washers are available in
i oo ey the following sizes: 0.074, 0.078, 0.082, 0.085, 0.090,

0.085 and 0.100 in.

4. Check tha countershall bushings (13, 14) for pit-
ting or wear. Replace them if necessary after 6. On1978%-1979 models, see Figure 7-36. Install the
heating the transmission case to about 300°F. retaining plate so the flat side registers against

the mainshaft retaining plate. Install the
Assembly (Figure 7-39) lockwasher and nut. Tightan the nut 1o 55-80 ft-lbs
torque. Bend the lockwasher tab against a nut flat.

1. Install the bushing (3, 2nd gear (8) and retaining
washer (7) onlo the gear (11). Secure all the parts ‘On 1980 & later models, see Figure 7-37. If the
together using a new retaining ring (8). mainshat s to be disassembled, leave the retainer

assembly disassembled and proceed 1o the main-

2 Slide the shifter clutch (5), washer (4), bushing (3} shaft DISASSEMBLY procedure, If the mainshaft is

and Tst gear (2) onto the gear (11). not being disassembled, install the retaining plate




(2) and screws as shown. tighten the screws 1o 7-9
ftdbs torque.

MAINSHAFT AND MAIN DRIVE

GEAR

Disassembly

1. Remove the transmission as described in the
transmission removal procedure.
On 19781979 modals, see Figure 7-36. Remove

the four screws (4), retaining plate (5) and oll
deflector (6).

I

w

Remove the shifter cover, forks and countershaft
assemblies as described in the preceding
sections.

See Figure 7-40. Press the mainshaft out the side
cover end of the transmission until the mainshaft
second gear contacts the case. Pry the lock ring
out of the mainshatt groove and slide it onto the
splines.

Slide the mainshaft out of the case, sliding third
gear, washer, lock ring and shifter clutch off the
shaft. Remove these parts through the shifter
cover opening,

L

See Figure 7-42. Clamp the mainshaft in a copper
jaw vise. Bend the lockwasher (2) lab away from
the nut (1). Remove the nut and lockwasher. Re
mave the bearing (3), race (4) and gear (5) one at a
time, using the ALL-PURPOSE CLAW PULLER.

7. Remove the main drive gear from the case.
Cleaning, Inspection and Repair
(Figure 7-42)

1. Inspect all gears. I teath are rounded, worn of
broken, replace the gear.

Inspect g dogs on the gears and shift
clutch. Replace them if dogs are rounded or
chipped.

Inspect the bearing (3) and race (4). Replace them if
they are worn, pitted or if end play is excessive.

Inspect the gear bushing (8) and mainshafl. Re
place them if there is any sign of wear.

See Figure 7-42. Check the bushing (13) and oil
seal (14) in the main drive gear (12). If the seal is
worn, pry out and replace il. See Assembly.

If the bushing is worn, press it out and replace it

Check the bearing (15) and main drive gear bearing
surface. If the bearing surface appears pitted or
warn, replace the bearing and the gear

To replace the bearing, remove the oil seal (17) by
prying it oul with screwdriver. See REPLACING
THE MAIN DRIVE GEAR BEARING SPACER OIL
SEAL. Remove spacer (16) and press the bearing
from the case. Goat the culside diamater of the
bearing with a light oil such as 20W. Place the
transmission case on an arbor. press with the case
adequately supparted ta prevent loading on the
studs. Set the bearing squarely over the bearing
bore and place the MAIN DRIVE GEAR BEARING
INSTALLER, Part No. HD-33428 on the bearing with
the small diameter centering guide in the bearing
cavity. See Figure 7-41. Press the bearing into the
bore until the 1001 battoms against the steel sieeve
insert or housing on earlier transmissions. Once
the tool bottoms, the bearing wil be into the bore
the specified amount

1. Arbor pre: 3. Transmission ca
2 Main drive gaar basring nstalle

Figure 7-40. Removing the Mainshaft

Figure 7-41. Main Drive Gear Bearing Installation
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NOTE

The bearing, (19)
is a press fit. Part
is not replaceabls.

*Hand shift model only

ring 3
aring case 14,
1stand 2nd gear 15, Bearing
Mainshaft 16. Spacer
3rd gear 1. al
8. Bushing* 18. Transmission case
8. Washer 15, Bearing, case

Figure 7-42. Mainshaft and Main Drive Gear — Exploded View

CAUTION

Pressing in the bearings using methods other than the
special installation tool may cause permanent damage
10 the bearing. The MAIN DI

STALLER, Part No. HD-33428 Is machined in such a
manner that all the loading is on the bearing race outer
sdge praventing the damage that often occurs to the
bearing race when using an ordinary socket as a press
in tool.

Assembly

Install the main drive gear inta the case.

™

See Figure 7-42. Press the gear (5), race (4) and
bearing (3) on to the mainshaft using an arbor
press.

w

Place the mainshaft in a copper{aw vise and in-
stall the lockwasher and nul. Tighten the nut to
5060 ftibs forque. Bend the lockwasher tab
against a nut flat.

See Figure 7-42. Install the mainshaft assembly in-
1o the case far enough to install the bushing (8),
gear (7], washer (9), a new retaining ring (10) and
tha shifter clutch (11). Make sure retaining ring
seats in the mainshaft groove,

NOTE

The shifter clutch has the word HIGH stamped on one

side. This side must face toward the main drive gear.

5. Press the mainshaft all the way into the case until
the shoulder on bearing case (4) is seated against
the transmission case.

o

Install seal (14) on mainshalt. Press seal into main
drive gear using a 5" length pipe with a 1" 1.D. and
1316" 0.D.

™

Install the countershaft as described in the
preceding section.

On 1978'%-1979 models, see Figure 7-36. Install the
retaining plate (6), oil deflactor () and screws ().
Tighten screws 1o 7.9 fl-Ibs torque.

On 1980 and later models, see Figure 7-37. Install
the retaining plate (2) and four screws. Tighten
screws 1o 79 fidbs torque.

©

Install the transmission as described in the
transmission case INSTALLATION procedure.
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SPECIFICATIONS

IGNITION

Spark timing

(FLIFX except FXST)

Fully advanced .35°BTDC
Fully retarded . ..3*8TDC

FXST Spark Timing Advance

S .14 mm
. .0.038100.043 in.

Type
1978 and earlier ......... Harley-Davidson No. SAGA
(Standard)
Hariey-Davidson No. 5RBA (Resistor type)
1980andlater .. ......... Harley-Davidson No. SREA

Harley-Davidson No. SRL
. .Harley-Davidson No. 5REA
(No Substitute)

1884 FXST

NOTE
Hariey-Davidsan No. 5A6 plug may be used in place of &

No. 5A8A piug and a SR6 plug can be used in place of a
5REA plug if regapped to 0.038 to 0.043 in.

BULB CHART

The bulb chart below gives location and bulb re-
for your Harley-David:

Ignition Coil Resistance

1979 and Earlier

Primary = .47105.7 Ohms
Secondary 16,5010 20,000 Ohms
1980 and Later
s FE .3.3103.7 Ohms
Secondary 16,500 tc 13,500 Ohms

Ignition Timer Air Gap

1979 and earlier .0.00410 0,006 in.
1880 and later . . .not applicable
BATTERY

FLFF[H 12 volt, 32 amp. hr.

12volt, 7.5 amp. hr.

FxErFXEFiFXSFFXB
FXSBIFXWGIFXDGIFXST

..12volt, 19 amp.

ALTERNATOR

AC Vollage Output ..
Stator Goil Resistance .

REGULATOR

Voltage output @ 3500 1pm ...
Amperes @ 3600 rpm

18-26 VAG porluoomm

13815@ 75°F

1978‘/; 1980 ... 16 Amps
. .. 17.8 Amps
maz and Later .. 22 Amps

| NO. OF BULBS HARLEY-DAVIDSON
LAMP DESCRIPTION 1 REQUIRED POWER PART NUMBER
HEADLIGHT 1 60/50 walts 6769781 (FL)
1 50135 watts 87698814 (FX)
TAIL AND STOP LIGHT 1 6816584 (FL) (FX)
Tail light 3C.P
Stop Light 32CP
TURN SIGNAL 4 32CP. 6857284 (FL) (FX)
INSTRUMENT LIGHTS
Speedometer Light 1 2CP 7100064 (FL) (FX)
Tachometer Light 1 1CP. 7100974 (FX)
High Beam |ndicator 1 2CP BB46264 :Fu (FXWG) (FXDG)
XST)
71 z (FX)
Neutral Indicator 1 2CP. 6848284 lFI.I EFXWGHF’(QG
87851 75 (FX)
Oil Pressure Signal 1 2CP. 88462-64 (FL) (FXWG) (FXDG)
(FXST)
6853675 (FX)
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IGNITION SYSTEM — 1979 AND EARLIER

IGNITION TIMER

Description

The ignition system is a breakerless inductive
discharge ignition system. It has two circuils, the
primary circuit and the secondary circuit. The primary
circult cansists of the battery, switch, primary coil wind-
ing, ignition timer and associated wiring. The secondary
circuit consists of the secondary coil, the spark plugs
and associated wiring. See schematic diagram, Figure
B1

The ignition timer is located in the gearcase cover on
the right hand side of the matarcycle. It has two func-
tions, First, it opens and closes the low voltage clrcult
between the batlery and ignition coil causing the coil to
produce high voltage discharge 10 the spark plugs. Sec-
ond, the ignition timer times discharge for proper
engine firing.

The ignition tlimer includes a trigger rotor, sensor, elec-
tronic control module and advance mechanism. A
single ignition coil fires both spark plugs at the same
time, but one spark occurs in the exhaust stroke of one
cylinder and the other spark fires the combustible
gases in the other cylinder to produce the power stroke.

The advance machanism is an axtension on the cam-
shaft and operates at half crankshaft speed. The trigger
rolor is advanced automatically as engine speed in-

creases and retarded as speed decreases through the
action of flywelghts In the advance mechanism. This en-
sures correct spark timing to sult starting, low and high
speed requirements.

Operation (Figure 8-1)

The trigger rotor (1) has two lobes, the small lobe fires
the front cylinder and the large lobe fires the rear
cylinder. The sensor (2) consists of & number of tums of
fine wire wound on a core and is mounted on the timer
plate so that the lobes on the trigger rotor pass in close
proximity. The air gap must be adjusted to 0.004-0.006
in

The electronic control module (3) contains all of the
salid state components used in the ignition system.
Within the control module is an integrated circuit chip
(4) which contains os:
The control module is fully enclosed in a silicone
material to protect it from vibration, dust, water or oil.
The unit is a nonrepairable item. If it fails, it must be
replaced.

When the ignition switch (5) and engine stop switch (12)
are on, current flows from the battery (8) to the control
module (3). An oscillator section in the integrated cireuit
chip (4) sets up a signal in the sensor (2). This creates a
field around the sensor. When a trigger rotor (1) lobe
leading edge enters the sensor’s field, it reduces the
strength of the oscillating signal, This weakened sensor
signal is detected by what is called a demadulalor cir-

®@

@

5
“ 10
- 6

3. Control module
4. Integrated circuit chip
5. Ignition switch

9. Spark plug

10. Main circuit breaker
11. Ignition circuit braaker
12. Engine stop swilch

Figure 81. 1979 And Earlier Breakerless Inductive Discharge Ignition System — Schematic Diag
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7/ e

Front cylinder Rear cylinder
(narrow lobe) (wide lobe)

Figure 8-2. Trigger Rotor Position for Ignition Timing

cuit in the integrated circuit. The demodulator controls
a transistor (7) which turns off the current in the ignition
coll (B) primary circuit. This causes a high voltage to be
induced in the secondary of the coll which in tum
causes a spark al the spark plug gaps (8).

The time of spark plug firing is when the leading edge of
each lobe aligns approximalely with the center of the
sensor as shown in Figure 8-2.

TROUBLESHOOTING

Refer to Figure B-1 and to the appropriate vehicle wiring
diagram.

When the engine will not start or when hard starting or
missing indicates a faulty ignition system, proceed as
follows:

1. Remove spark plug cables and plugs. Check candi-
tion of plugs and cables. Clean or replace as
necessary.

~

Insert an extansicn adapter into spark plug nipple
and establish a 3/16 in. gap between adapter and
cylinder head. Turn on Ignition and engine stop
switches. Crank engine. Check to see if a spark is
abtained across the gap. If a spark is obtained, the
problem is not in the electronic system or ©
Check carburation, choke, spark plugs, and ad-
vance mechanism

w

1f no spark is obtained, check battery voltage and
battery connection condition. Turn on ignition and
engine stop switches 1o crank engine with a volt-
meter across the battery. Voltage should be 115 or
above. If voltage is low, battery needs charging.

=

Remove the timer case cover and position ignition
module to one side. Check the air gap between
bath trigger lobes and the sensar. Air gap must be
0.004 to 0.006 in. If this gap cannot be held on both
rotor lobes, timer mechanism shaft andior tri "
rotor have excessive runout and should be re-
placed or straightened. Check 1o make sure that
control module ground (black lead) is securely fas-
tened 1o timer plate and that wires are in good con-
on.

NOTE

Whenever sensor air gap is adjusted, the ignition ad-
vanced timing should be checked and adjusted If
necessary. See ADJUSTING ADVANCED TIMING WITH
STROBE TIMING LIGHT. If spark is still nol evident, con-
tinue with the taliawing voitmeter checks.

Pasition trigger rotor 5o that the center of the sen-
501 is between two lobas.

Connect voltmater betwean ignition positive coil
terminal (white wires) and engine ground. With ig-
nition and engine stop switches on, the vollmeter
reading should equal battery voltage within 0.5
volt. If nat, trouble lies in circuit between battery
and ignition coil. Check the connections at or in
circuit breakers and ignition switches.

-

Disconnect blue wire from coil negative terminal.
Connect voltmeter betwean coil negative terminal
and ground. With ignition and engine stop
switches on, the voltmater reading should equal
battery voltage. It not, ignition coil primary is
defective. Replace coil. Retest for spark after cor-
rections are made,

~

Reconnect blue wire to coil negative terminal. Con-
nect voltmeter betwaen coil negative terminal and
ground. Reading should be 1 to 2 voits. Place the
blade of a screwdriver against the face of the sen-
sor. If the voitmater reading switches up ta 11.5 to
13 volts, proceed to step B. If the voltmeter does
not swilch up and down or does not read 1 to 2
volts, the ignition module is faulty and must be
replaced.

-

Re-establish the 3/16 in. gap between spark plug
cable and ground. Check for a spark discharge
®each time the screwdriver blade is placed against
the face of the sensor. If sparks. are nol observed,
the coil secondary is faulty and the coil must be
replaced.

CAUTION

Coll wires must be connected correctly. Both white
wires must be connected 1o the same coil primary ter-
minal o ignition control module will be permanently
damaged.

ADJUSTING SENSOR AIR GAP
(See Figure 8-3)

Ignition timer sensor air gap should ba checked Initially
at 500 miles and thereatter every 2500 miles. Remaove
spark plugs to permit engine to turn sasily and rotate
flywheels 50 that the wide lobe on the trigger rotor (1) is
centerad in the sensor (2). Check the gap between the
rotor and sensor using a narrow feeler gage. If gap is
not correct, loasen screws (3) and move sensor as re-
quired. Repeat for narrow lobe setting 5o that gap for



1. Trigger rotor

2. Sensor

3. Sensor screws (2)

4. Timer piate

5. Timer plate screw (2)
6. Plate adjusting notch

RETARD MARK POSITION

T CYLINDER

T Advance (35°)timing mark

Fully Retarded (3° B.T.C) position of
piston top center mark on flywheel

9. Timing inspection hole
10. Ignition mod
11. Ignition module ground screw

ADVANCE MARK POSITION
FAONT CYLINDER

Figure 8:3. Ignition Timer and Flywheel Timing Marks

both lobes is between 0.004 and 0.006 in. Tighten
screws (3) 10 5 10 7 in-Ibs tarque.

CHECKING ADVANCE TIMING
WITH STROBE TIMING LIGHT
(Figure 8-3)

Ignition timing should be checked initially al 500 miles
and thereafter every 2500 miles

NOTE

Before checking timing, check semsor air gap as
described previously.

Use a strobe flash light timing gun) to view ad-
vanced timing mark (7) on flywhesl through ac-
cessory plastic view plug, Part No. HD-86295-65,
screwed into timing inspection hole (9). Make sure
view plug does not touch flywheel

9

Timing light leads should be connected 1o the frant
spark plug, ground and battery positive terminal

@

Start engine and sel engine al 2000 rpm. Light will
flash each lime spark occurs (see Figure 8-4).

-

Loosen timer plate screws (5} just enough so that
plate (4) can be shifted using a screwdriver in
notch (6) as light aimed into inspection hole (9)
stops timing mark (7} in center of hole. Timing
retard 32° automatically when engine is al idle
speed or Is stopped,

o

Rear cylinder advance timing mark is a single large
drilled dot which should appear on or near the
front cylinder advance timing mark while viewing
with timing light. See Figure 8-4.

SETTING RETARDED TIMING
WITH CIRCUIT TESTER
(See Figure 8-3)

CAUTION

This procedure will result in approximate timing and
engine can be operated in an emergency for a shert
pll‘hﬂal time. Advanced timing should be checked and
set running conditions as soon as possible using
a n|mn- timing light as described in preceding section.

FRONT AN

oA
ACCEPTABLE RANGE OF TG

Figure 8-4. Checking Timing with a Strobe Light
NOTE

Whenever ignition components have been disas-
sembled such as during engine disassembly and reas-



sembly, or if a strobe timing light is not available, ap-
proximate timing can be obtained by using the follow-
ing procedure.

1. Remove screw plug from timing inspection hole (9)
in left side of crankcase. Then remove front push
rod cover so that opening and closing of valve can
be observed.

2. Turn engine in direction in which it runs until frant
piston is on compression stroke (just after frant in-
take valve closes), and continue turning very siow-
Iy (less than 1/2 revoluticn) until piston top dead
center timing mark (8) on fiywheel is aligned in the
inspection hole as shown,

3. With timer rotor fully retarded, the leading edge of
the narrow rotor lobe should be aligned with the
center of the sensor body as shown in Figure 8-2.
At this point the retarded front cylinder ignition
spark ocours.

»

A circuit tester, such as a 12volt light bulb (No. 57)
can be used to determine the exact point of igni-
tion firing as follows: Disconnect the biue wire
from the ignition coll primary terminal and connect
test light to this terminal and to end of removed
blue wire.

E

Loosen timer plate screws (5) just enough to shift
timer plate (4) using a screwdriver in notch (6], so

Cover screw (2)
Ignitian timer cover
lgntion module

Timer plate
Scraw and washer (2)
Flyweight spring (2)
Flywsight (2)

Advance assembly base
Flywsight roll pin (2)
Cam stop roll pin
Register rall pin

. Camshatt oil seal

B e Y B

2l Spark plug
2 Ignition coil terminal (FX)

Figure 8-5. Ignition System Components — 1878 Y% to 1979




light goes on or off when pistan top dead center
timing mark is aligned in inspection hole (9) as
shown in Figure B-3.
6. Tighten screws (5) 1o 12 to 16 in-Ibs torque.
NOTE
When reinstailing the control module and timer com-

partmaent cover, make sure that wires are not pinched
between the control module and internal components.

DISASSEMBLING AND
ASSEMBLING

Removing Ignition Timer Components
(Figure 8-5)

1. Remove Ignition timer cover screws (1), cover (2)
and ignition module (3).

2. Remove timer plate screws (4) and washers (5).

3. Remove trigger rotor bolt (6) and pull trigger rotor
(7) from advance assembly (8).

4, Remove advance assembly from gearcase.

5. To remove sensor (3 and shield (10) from timer
plate (11), remove screws and washers (12).

6. To disassemble advance mechanism, unhook
spring (13} from grooves in pivat pins and slip
flyweights (14) with Spring from pivot pins on ad-
vance base (15, Do not remove springs from
flyweights uniess they are o be replaced. Roll pins
(16, 17, 18) are pressed in and can be replaced it
necessary.

Inspecting And Replacing Parts
(Figure 8-5)

Inspect lip of seal (19) and replace it if worn or
rough. Also replace the seal it there is any
evidence of oil leakage into the timer compart-
ment.

"~

Check flyweight springs (13), and it bent or
siratched, replace them. When installing, be sure
that bent end of each spring is hooked through bot-

tom of hole, and that upper looped end grips
groave in pin tightly. See Figure 8.8

3. Check for looseness of rator (7) on shaft (15) and
wear on sides of flyweight (14) ears which engage
slots in rotor.

4, Reassemble advance assembly and lubricate mov-

ing parts with Loctite ANTI-SEIZE. Check opera-
tion by moving rotor in direction required 1o ad-
vance weights to their fully extended position,
Then release the rotor and see if springs return 1o
the fully retarded position. Gorrect causes of
taulty action by cleaning and lubricating the shaft
and flyweights with Loctite ANTISEIZE and
replace weak springs. Lubrication of the advance
assembly should be performed at 5000 mile inter-
vals.

Assembling Ignition Timer Components
(Figure 8-5)

Advance assembly must seat squarely and firmily
on end of camshat

2. Install trigger rotor (7) in correct position so that it
e s both llyweights and flat side is next to roll
pin (17). Tighten trigger rator bolt to 20 to 24
torque.

3. Adjust sensor air gap and sel retarded ignition tim-

ing as described in previous section. Check ad-
vanced ignition timing under running conditions as
described in previous section.

CAUTION

When installing ignition module, make sure wires are
not pinched.

Loop tightly in

Figure 86. Advance Unit Flyweight Spring Assembly
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IGNITION SYSTEM
1980 AND LATER

DESCRIPTION

The ignition system is a breakerless inductive dis-
charge ignition system. It has two circuits, the primary
circuit and the secondary circull. The primary circuil
consists of the battery, switch, primary coil winding,
computerized ignition timer and associated wiring. The
secondary circult consists of the secondary coil, the
spark plugs and associated wiring.

The computerized ignition system consists of two as-
semblies, rotor and sensor plate and the computer
microprocessor module. The rotor and sensor plate are

iocated in the gearcase cover on the right side of the
motorcycle. The computer module is mounted below
the regulator at the front of the frame. The computer
has two functions. First, it computes the spark advance
for proper ignition firing. Second, it opens and closes
he low voltage circults between the battery and igni-
',lgn coil 10 proguce high voltage discharge to the spark
plugs.
A single ignition coil fires both spark plugs at the same
time, but one spark 0Gours with no effect in the exhaust
stroke of one cylinder, while the other spark fires the
combustible gases in the other cylinder to produce the
power stroke.

w

Sensor plate
Computerized control module
Ignition switch

Battary

Ignition coil

Spark plug

Main circuit breaker

Ignitian circuit breaker
Engine stop switch

10. Rator

SENOAPWNS

Figure 8-7. Ignition System Companents — 1980 And Later
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The rotor is bolted on to the camshat and operates at
one-half crankshaft speed. The computer module auto-
matically advances the spark as the engine speed in-
creases, and retards as the speed decreases without
the action of flyweights, or an advance mechanism.
This ensures correct spark timing to suit starting, low
and high speed requirements.

As the rotor turns, slots in its external edge break the
magnetic field of a Hall-effect device mounted on the
sensor plate. The output of the Halleffect device is a
logic-lype signal that corresponds 1o the ti infor-
mation from the spinning rotor. This technique gives ac-
curate liming information down to 0" speed.

Basically, the system gives a spark near top dead center
for starting, and at rpm’s above this gives a spark ad-
vance samewhere between 3° and 35°. The whole tim-
ing program can be shifted by mechanical rotation of
the sensor plate. Ses CHECKING ADVANCE TIMING
WITH STROBE TIMING LIGHT and SETTING RETARD-
ED TIMING..

The computerized control mmma contains all of the
. The

dwell time for the ignition cml is mo calculated in the
microprocessor and is dependent upon engine speed,
The programmed dwell is an added feature 1o keep bat-
tery drain to a minimum and yet gives adequale spark
duration at all speeds. (The microprocessor control
module has added prolection against transient
voltages, continuous reverse voltage protection, and

damage due 1o jump starts) The system will operate
down to 5.7 volis DC. The contral module is fully en-
closed in a polyurethane material to protect it from
wibration, dust, water or oil. This unit is & non-repairable
item. If it fails, it must be replaced.

TROUBLESHOOTING

When the engine will not start, or when hard starting or
missing indicates a faulty ignition system, proceed as
follows;

Disconnect spark plug cables from spark plugs.
Check condition of plugs and cables. Clean or
replace as necessary.

Insert a conductive adapter into spark plug cable
nipple and establish a 316 in. gap between
adapter and cylinder head. Turn on ignition and
enging stop switches. Crank engine. Check to see
if & spark is obtained across the gap. If a spark is
obtained, the problem is not in the electronic
system or coil. Check carburetion, choke and
spark plugs.

]

1t no spark Is obtained, chack baltery voltage and
battery connection condition. Turn on ignition and
engine slop swilches to crank engine with ve
meler across the battery. Voltage should be 11.5 or
above. If vollage is low, battery needs charging.

810

‘Check to make sure that ignition module {on front
of frame above the regulalor) ground (black lead) is
securely fastened to the frame and that the ground
wire from the battery to the frame is in good condi-
tion. If spark is still not eviden, continue with the
following voltmeter checks.

o

Check sensor for grounds, opens and shorts using
an ohmmeter.

OTE
Voltmeter should have & resistance of 20,000 ohm [volt
or more in order 1o obtain correct readings.

NOTE
Always “zero” the meter belore testing (Use AX1) scale).

Test for grounds — one probe 1o plate and one probe to
each of the three wires. There should be no continuity,
infinite ohms, at all test points.

Test for opens — place red probe in green wire and
black probe in black wire. If needle on meter moves, no
opens.

Test for shorts — place red probe in green wire and
black probe in black wire. Reading should be a min-
imum of 10-12 ohms. If greater resistanace, okay

11 sensor passes the tests, connect sensor to module, If

spark is still not evident, continue with the following

woltmater checks.

6. Position rotor 5o that the cenler of the sensor is.
between the two slots,

Connact voltmeter between ignition coil positive
terminal (white wires) and engine ground. With ig-
nition and engine stop swilches on, the voltmeter
reading should equal battery voitage within 0.5
volts. If not, trouble lies in circuit between battery
and ignition coll. Check the connections at or in
circult breakers and ignition switch.

~

Disconnect blue wire from coil negative terminal,
Connect voltmeter between coil negative terminal
and ground. With ignition and engine stop
switches on, the voitmeter reading should equal
ballery voltage. If not, ignition coil primary is
defective. Replace coil. Retest for spark after cor-
rections are made.

Ses Figure 88. Disconnect sensor plate
tion module at connector. Connect Ig:
Adapter Part No. HD-84465-81 batween the two
haives of the connector. There are three test leads
that extend from the adapter, one green, one black
and one red. Connect a voltmeter between the red
lead and the black lead. With the ignition and
engine stop switches on, the voltmeter should read
5.0 = 5 volts. If not, the computer module is defec-
tive and must be repiaced.

CAUTION
When using the ignition tast adapter extrema care must
be used not 1o touch exposed wirs terminals. 1o sach

other or ground which could result in damage to ignition
module. -




©

After replacing the module reonnect the sensor
plate using the test adapater (Figure 88). Recheck
voltage from the red lead to the black lead. Gon-
nect the voltmeter from the green lead to the black
lead to check sensor output. This output should be
5.0 + .5 volts when the slot is not present at the
sensor and should be 0 to 1 volt when the siot is at
the sensor. A screwdriver blade can be inserted
between the sensor and magnet as a substitute for
the rotor to check the sensor ouput. If these
voltages are not present, the sensor plate must be
replaced.

CAUTION

Coil wires must be connected correctly. Both white
wires must be connected to the same coil primary fer-
minal or ignition control module will be permanantly
damaged.

CHECK ADVANCE TIMING
WITH INDUCTIVE TIMING LIGHT
(Figure 8-9)

Ignition timing should be checked evary 2500 miles.

Use an induction pickup strobe flash timing light, Part
No. HD-33813, to view advanced liming of flywhesl
through accessory plastic view plug, Part No.
HD-36295-65, screwed into liming inspection hole. Make
sure view plug does not fouch flywheels. Timing light
leads should be connected to the frant spark plug cable,
ground and battery positive terminal. Front cyliner ti
ing mark is & small drilled dot shown in Figure 8.9, On
FLIFX vehicles except FXST start engine and sel
engine speed at 2000 RPM. On FXST vehicles starl en-
gine and set engine speed at 1300-1500 RPM. Light will
flash each time spark occurs. Loosen sensor plate
screws just enough so that plate can be shifted using a
screwdriver in notch as light aimed into inspection hole
810ps timing mark in center of hole. Timing will retard
automatically when engine is at idle speed or is
stopped. The small dot (early 1980) or lazy 8 ( = ) flate
1980 and later) which appears on or near the front
cylinder advanced timing mark indicates rear cylinder
ng.

advanced ti

‘WARNING

When checking advance timing always check V.0.ES.
operation. Fallure 1o do 50 may result in running engina
with too much spark advance and may cause extrema
engine knock and engine failure.

The horizontal eight ( @ ) indicales rear cylinder ad-
vanced timing.

VACUUM OPERATED FXST
ELECTRIC SWITCH (V.0.E.S.)

[ o] i

Ignition Module Check

Sensor Output Check

Figure 8-8. Ignition Test Adapter

After engine has been timed with an inductive timing
light, Part No. HD-33813, perform the following check:

‘With the light engine idling, remove vacuum hose from
carburetor and momentarily plug carburetor fitting. Tim-

reappear and engine should increase 1o preset speed.
If speed does not decrease and increase as described,
check vacuum operaled electric switch (V.0.E.S) wira
connection to computer module and ground wire.
V.0.E.S. must be replaced if malfunctioning.

Removal and Inspection

Disconnect wire from vacuum operated electric
switeh (v.0.ES) to computer module.

2. Disconnect V.0.ES. ground wire from engine.

3. Remove V.O.ES.

4. Connect ohmmeter across two V.O.ES. wires.
Ohmmeter should indicate an open circuit
(@ ohms).

5. Altach hose of Harley-Davidson vacuum pump,
Part No. HD-23738 to V.0.ES. nipple,

6. Slowly squesze vacuum pump handle and observe

vacuum gauge and chmmeter.

7. The ohmmater should indicate V.O.ES. closed
(© ohms) at 35 - 45 in. of mercury vacuum.
811



=

1. Front cylinder top dead center (TDC)
2. Timing inspection hole

=
N
= = = =
—
Early Style Late Style

3. Front cylinder advance timing mark
4. Rear cylinder advance timing mark

Figure 89. Ignition Timing Mark — 1980 And Later

8. Other than specified vacuum reading w
V.0.ES. replacment

Switeh action of the V.O.E.S. is working if ohm.
meter needle defiection is noted when releasing
and reapplying the vacuum.

require

]

s

it shmmeter needie shows no deflection, V.0.E.S.
is not functioning proparly and must be replaced.

NOTE

The FXST V.0.E.S, is marked with a dab of biue paint on
the underside of the vacuum nipple. This ditferentiates
the FXST switch from other switches with different vac-
wum ratings.

SETTING RETARDED TIMING
(Figure 8-10)

CAUTION

This procedure will result in approximate timi
engine can be operated in an emergency for a short
period of time. Advanced timing should be checked and
set under as so0n as 9
trobe timing light as described in preceding section.

Whenever ignition components have been disas-
sembled, such as during engine disassembly and re-
assembly, or if a timing light is not avallable, approx-
imate timing can be obtained by using the following
pracedure:

1. Set sensor plate (B) so that sensor plate screws (8)
are centered in the slots. Snug down the screws (8).

2. Engine can now be started,
812

3. Adjust the advanced liming with timing light
tollowing procedure in the preceding section as
s00n as possible.

REMOVING IGNITION
COMPONENTS (Figure 8-10)

WARNING

To avoid start-up of vehicl por-
sonal Injury, disconnect the battery cables, (negative
cable first) bafore performing any of the following pro-
‘cedures.

1. Using a 3/8in, drill bit, drill out outer cover rivets (1)
and remove ouler cover (2).
2. Remove inner cover sorews (3) and remove inner

cover (4) and gasket (5).

@

Remove sensor plate screws (6) and washers (7).

To remove sensor plate (B) from gearcase, discon-
nect connector (12) and remove connector from
sensor plate wires. Pull wires through gearcase
hole one at a time.

NOTE
It may be necessary to cut pin and sockets from wires to
pull wires through hole in gearcase.
5. Remove rotor screw (8) and rotor (10).

Seal (11), if defective, can be pried out from igni-
tion side of gearcase. Use care nol lo damage
camshaft end while prying,

7. Diseonnect ignition module wires from coil.




1. Outer cover rivet (2) 14. Ignition coil
15. Spark plug cable (2)

5. Gasket
6. Sensor plate screw (2)
7. Washer (2)

8. Sensor plate
9. Rotor screw and star washer
10. Rotor

11. Camshalt oll seal
12. Connector

13. ignition module

Figure 8-10. Ignition Components — 1980 and Latar

8. To remove ignition module (13) from the frame,
remove two mounting bolts, and the screw secur-
ing the ground wire to the frame.

INSPECTION AND REPLACING

Inspect lip of seal and replace it if worn of rough. Also
replace the seal If there is any evidence of oil leakage

f
into the timer compartment.




INSTALLING IGNITION
COMPONENTS (Figure 8-10)
1. Assemble ignition madule (13) to front frame

mounting bracket. Make sure that the black
ground wire is secured to the bracket.

2. Connect ignition module wires 1o ignition coil as
shown in the wiring diagrams.

3. It seal (11) was removed, install new seal (11) in
gearcase, lip side to ignition side of gearcase.

CAUTION

Seal (1) must be pressed into gearcase until it stops. A
seal that is not all the way in may leak.

4. Apply Loctite LOCK "N SEAL to rotor bolt (8). In-
stall rotor (10) with rotor bolt (9). Tighten bolt to
75480 in-lbs torque.

CAUTION
Use only the grade of Loctite specified.

5. Install sensor plate (8) with sensor plate screws (6)
and washers (7). Tighten screws to 1530 in-ibs
torque.

NOTE

If sensor plate (8) was completely removed it may be
necessary to install new wire pins, sockets and body
receptacle.

6. Set retarded ignition timing as described In
previous section. Check advanced ignition timing
under running conditions as described in previous

section.

7. Install gasket (5)and inner cover (4) with screws (3).
Tighten screws to 15-30 in Ibs torgue.

8. Rivel ouler cover (2) to inner cover (4) with rivets (1)

CAUTION

Usa anly rivets Part No. 8699 to secure ouler cover. {Sea
Figure 811, Timing cover rivets are specially designed
sa thers is no rivet end to fall off into timing compart.
ment as with regular rivets. Use of regular rivets could
cause damage to ignition components.




SPARK PLUGS

GENERAL

Spark plugs should be replaced every 5000 miles. Use
‘only the replacement spark plugs listed in SPECIFICA-
TIONS page 8-1.

The 5R6, SABA and SRL plugs have a mmm element to
reduce radio n t

ignition system. Only resistor type p\uns should be used
with 1380 and later ignition systems.

Inspecting Spark Plugs

Examine plugs as 500n as they have been removed. The
deposits on the plug base are an indication of the plug
efficiency and are a uide 1o the general condition of
rings, valves, carburetor and ignition system.

>

A wet black and shiny deposit on plug base, slec-
trodes and ceramic insulator tip indicate an oil
touled plug. The condition may be caused by worn
rings and pistons, loose valves, weak battery of
faulty ignition.

A dry fluffy or sooty black deposit indicates a too
rich carburetor air-fuel mixture or long periods of
angine idling.

C. An overhealed plug can be identified by a light
brown, glassy deposit. This condition may be ac-
companied by cracks in the insulator or by erosion
of the electrodes. This condition is caused by too
lean an air-fuel mixture, a hot runt
valves not seating or improper ignition
glassy deposit on the spark plug is a conductor
when hot and may cause high speed misfiring.

A plug with eroded electrodes, heavy deposits or a
cracked insulatar should be replaced.

D. A plug with a white, yellow or light tan to rusty
brown powdery deposit indicates balanced com.
bustion. The deposits may be cleaned off at
regular intervals if desired.

SETTING SPARK GAP

Use only a wire-type gauge. Bend the outside of the
electroge 50 only a sight drag on the gauge i flt whan
passing it . Never
 berding the cente sectrods. Set gap on il plugs at

INSTALLING SPARK PLUGS

Betore installing spark plugs, check condition of
threads in cylinder head and on plug. If necessary
soften deposils with penetrating oil and clean out
with a thread chaser.

Apply engine oil 1o plug threads and install spark
plug finger tight. Tighten to 18-28 fi-Ibs torque. If a
torque wrench is not available, tighten finger tight
and then using a spark plug wrench, tighten an ad-
ditional 1/4 turn.

3. Check engine idle speed, and adjust if necessary.
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IGNITION COIL

DESCRIPTION

The ignition coil is a pulse typa transformer that
transforms or steps up low battery voltage to the high
voltage necessary 16 jump the electrode at the spark
plug in the cylinder head. Internally the coil consists of
primary and secondary windings with a laminated iron
core and sealed in water-proof insulating Gompound.
The ignition coil cannot be taken apart of repaired. If the
ignition coil is defective, it must be replaced.

CAUTION

©On 1980 and later models, use only ignition coils
marked ELECTRONIC ADVANCE. On 1879 and earl
madels, use the old style coils. Interchanging these
colls could cause a fallure In the electronic com-
ponents.

TROUBLESHOOTING

When engine will not start or when hard starting or
missing indicates a faulty

ignition system sections. If condition persists, check
primary and secondary resistance of ignition coil with
an ohmmeler. Resistances should be within the follow-
ing limits:

1979 and Ear
e S 451057 Ohms
Secondary 16,500 10 20,000 Ohms
1980 and Later
Primary .. 33103.70hms
Secondary 500 1o 19,500 Ohms

I an ohmmeter is not available, tempararily substitute a
new ignition coil by attaching it at any convenient point
near old coil {coil will function without being securely

grounded). Transfer terminal wires 1o new coil as shown
in wiring diagram for that particular model.

CAUTION
Connect ignition coil wires as shown In wiring

diagrams. Reversing polarity to the ignition control
module will permanently damage the control modul.

Attach new spark plug cables to coil and plugs. If igni-
tion trouble is eliminated by the temporary installation

sulation on cables may be cracked or otherwise dam-
aged allowing high tension current to short to metal
parts. This is most noticeable in wet weather or when
motorcycle has been washed

REPLACING SPARK PLUG CABLE

Resistor type high tension cables are used. This type
has a carbon impregnated fabric core instead of solid
wire for radio noise suppression and improved reliabili-
ty of electronic components, For this reason, it is neces-
sary that the exact replacement cable is used.

Remove old cable from coil terminal and Install new
cable. Always be cerlain that cable boot or cap is
securely tightened to tha coil tower o prevent moisture
and dirt from contacting the high tension lead. Replace
boot or cap if damaged or loose fitting.

CAUTION

When discannecting cable connector from spark plug
terminal, do not pull on the cable Itself because the
cable carbon core will be damaged. Always pull on the
rubber boot as close as possible 1o the spark plug ter-
minal.
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IGNITION/LIGHT SWITCH

GENERAL
FL/FLHS/FXWG/FXST/FXDG

The ignition/light switeh is located on the Instrument
el. Litt lock cover and use the key 1o lock or unlock.
Itis not necessary lo keep the key inserted in the lock to
operate this switch after it has been unlocked. The
center position of the switch is the OFF position for
both lights and ignition. The lsft (counterciockwise) of
center position is for accessories only. There are two
positions to the right (clockwise) of center position. For
U.S.A. operation, both positions operate ignition and
lights, with standard wiring. The switch can be locked
only in the OFF and ACCESSORIES positions, The
FL/FLHS/FXWG ignition switch may be disassembled
for repair.

FXIFXE

The ignition/light switch is located below the gas tank
on left side of matoroycle. From the OFF vertical posi-
tion thare are two positions to the right for ignition and
lights. For U.S.A. operation, both positions operate igni-
tion and lights, with standard wiring. Key can only be
removed In the OFF, locked position. The FX ignition
switch Is not repairable. It must be replaced if It is
defective.

FXS/FXEFIFXBIFXSB

The ignition switch is located at the rear of the oll tank,
under the seat on the left side of the motorcycle. Opera-
tion is identical to the FX models.

DISASSEMBLING IGNITION/LIGHT
SWITCH — FL/IFLHS/FXWG
(Figure 8-12)

Remove instrument panel cover by prying out side-
cover clip lacated at trip mileage set knob and
turning out mounting base center screw located in
the center of instrument panel below speed-
‘ometer.

o

Disconnect all wires connected to swilch ter-
minals and remove four switch mounting screws.

NOTE

See Figure 812. All directions for disassembly apply
with switeh in an inverted position. Swifch must be in
OFF position and uniocked.

3. Grasp end of roller contact retainer with pliers and
simultanecusly move it upward and away from
roller contact (1).

Lift off roller contact and switch mounting plate
assembly (2). Notice that this plate is positioned
with the three-terminal side away from lock cover
hinge.

Ll

Reinforcing plate (Jj Uﬂlh contact bar holder (4) and
roller contact retainer (5) can be removed from
switch cover by slrpplnn part assembly sideways
until one set of tabs clears slot In switch cover,
then lifting and sliding assembly the opposite
direction to clear other tab.

Switch base (7) and lock plate (B) can be removed
from switch cover.

NOTE

Narrow end of elongated hole in fock, and lug on switch
lock (8) which fits into hole in lock plate, are toward lock
cover hinge.

T /
6

1. Roller contact
2. Switch mounting plate assembly
3. Reinforcing plate

4. Contact bar holder
5. Roller contact retainer
8. Switch lock plate

7. Switeh base
8. Ignition switch cylinder
9. Switch cover

Figure B-12. ignition/Light Switch — FL/IFLHS/FXWG



7. Lock assembly (8) can now be lifted out of switch
cover (9]
CLEANING, INSPECTION AND
REPAIR

‘Wash all parts in nonflammable cleaning solvent
and ory with compressed air.

M

Inspect all parts, particularly roller contact and
plate assembly for excessive wear of contacting
brass buttons and roller surfaces. Extrame wear of
these parts may allow head of roller contact re-
tainer to short against switch lock plate. Loosened
terminals on switch mounting plates may also
cause a short or an Inconsistent positive contact.
Replace all worn or rusted parts.

ASSEMBLING IGNITION/LIGHT
SWITCH (Figure 8-12)

~

Apply a light coat of grease to head of roller con-
tact retainer, lock plate, roller contact and contact
buttons on switch mounting plate.

It lock cylinder had to be removed from case for
repair or replacement, it must be replaced in cor-
rect position or swilch cannot be locked. To
reassemble, insert lock Gylinder into housing with
tumblers in any one of the four registers. While
pressing cylinder into housing with fingertip, in-
serl key and tum clockwise as far as possible.
Remove key and complete assembly.



CHARGING SYSTEM

GENERAL
Alternator
The alternator consists of two main componants:

he
rotor which is mounted on the engine spmcm shaft,
and the stator, which is bolted

TROUBLESHOOTING

Preliminary Checks

When the cnammg Syt falls or does not charge at a
ate,

Regulator

The Tympanium regulator is a series regulator with
shunt control. The circuit combines the functions of rec-
titying and regulating.

Tarh

Ignition “Otf"
Figure 8-13. Regulator/Rectifier Test

T

Figure 8-14. Total Current Draw Test

that the following
checks be mldn

Battery: Check for a weak or dead battery. See the BAT-
TERY Section. Battery must be fully charged in order lo
perform any electrical tests.

Wiring: Check for corroded or loose connection
charging circuit. The regulator base must hav
tight Gonnection for proper grounding.

the
clean,

1t battery runs down when motorcycle is not being used,
the problem could be in the regulator/rectitier. With ig-
nition swilch off, connect an ammeter batween the
regulator wire and the battery positive terminal as
shown in Figure 813, With ignition switch and all lights
and accessories lurned off, maximum reading should
be one milliamp. A higher reading indicates a defective
regulatorirectifier which must be replaced

NOTE

Make sure accessories are nol wired so they stay on at
ail times. Check for this by connecting ammeter as
shown in Figure 8-13. With ignition switch and all lights
turned off, there should be na more than 1 milliamp cur-
rent,

It battery runs down during use, the current draw of the
may exceed
ouput of the charging system. To check for this condl-
tion, cannect an ammeter between the battery negative
terminal and ground as shown in Figure 8-14.

With ignition and all continuously running Iagl’\lgand ac-
cessories twrned on (headlamp on high beam), read the
total current draw. Gompare this reading to m output
given in SPECIFICATIONS. The output should exceed

Regulator
rectifier module

L

15 Ohm,

Toalternator +—— D)

250 Watt

Figure 8-15. Test Arrangement with Load Rheostat




current draw by 3.5 amps minimum. If not, there may be
too many accessories for the charging syslem to handle.

Charging System Output Test
Using Ammeter (Figure 8-14)

With engine running at 2000 rpm, connect am-
meter between ground and batlery negative ter-
minal, then disconnect battary ground wire. Leads
should be reverse of previous draw test.

CAUTION

Do not disconnect battery ground wire before connect-
ing ammater. Also, do not try to start engine with am-
meter connected. In either case, damage o compon-
ents could result.

"~

With all continuously runnmg I\ghlg and ac-
cessories (headlamp on high beam) 1 on,
reading should be 3.5 amps or more. If reading is
less than 3.5 amps, problem may be In charging
system,

(from the upper curve) would be 15V and the lower
woltage (from the lower curve) would be 138V,

Alternator Output Check

Run the engine at 2000 rpm and adjust the load rheostat
(carbon pile) to obtain a constant 13.0 volts. The alter-
nator current cutput should be 14 amperes minimum.

T

TEMPERATURE COMPENSATION CURVE

180 I
T Upgey T UL
o 4o Ly
E 160
]
S
T uo
FRET)
T
120 1

25 0 +28 450

AIR TEMPERATURE °F

Figure 8-16. Regulating Voltaga
Charging System Output Test
Using Load Rheostat (Figure 8-15, 8-16)
NOTE

Use this test procedure in place of above procedure if
load rheastat is available.

Connect an ammeter in series. with the alternator
output. Connect a load rheostat (carbon pile) and
voltmeter acrass the battery. Check the regulating
voltage while running the engine at 2000 rpm.

L

Adjust the load rheostat 1o 58 amperes oulpul.

The voltage readings should conform to the values

given by the curves shown in Figure B-16 at the

temperature measured when the test is performed.
EXAMPLE

If the air temperature is + 75°F., the upper voltage

822

Figure 8-17. Testing For Grounded Stator

Stator Check

To check for a grounded stator, tum off ignition
and disconnect the regulatorirectifier from the
stator at the terminal in the crankcase.

(]

See Figure 8-17. Connect an chmmeter on the RX1
scale between ground and either stator pin or
sockel. There should be no continuity (infinite
onms) across either test point. Any other reading
indicates a grounded stator which must be replaced.

@

Check the resistance using an ohmmeter set on
1he RX1 scale. Resistance should be 0.2 - .04 (very
low) across the stator pins. If the resistance is
found to be higher or no needle movement is
detected the stator is defective and must be
replaced.

Ta72

Figure 8-18. Checking Alternator Output

Output Check (Figure 8-19)

1. To test AG output, disconnect the regulatorirec-



tifisr and connect an AC voltmeter across both 2. Clean the rotor using a petroleum solvent. Clean

stator pins or sockets. Run the engine at 3000 rpm. the stator by wiping it with a clean cloth
If the AC output is not al least 60 volts, the rotor
must be replaced.

" ASSEMBLING ALTERNATOR

"

It stator and rotor are good, charging problem
could be a faully regulatorirectifier. Replace the
regulator as described under REPLACING THE
REGULATOR.

1. See Figure B-20. Install the stator on the sprocket
shaft and fasten using the locking plates (2) and
four screws (1). Tighten screws (1) to 3040 in-lbs
torque. Install the two screws (3) and plug in the

3. Check the cutput again as described under teguisior.

CHARGING SYSTEM OUTPUT TEST given earlier.

»

Install the rotor onto the sprocket shaft.

DISASSEMBLING ALTERNATOR 3. Install primary case, clutch, primary drive and
primary cover under PRIMARY CASE, Section 6.
WARNING

Disconnect the battery cables (negative cable first) to REPLACING THE REGULATOR

avoid accidental start-up of vehicle and possible per-
1 injury.

The regulator is a non-repairable item and must be
replaced if it fails.

1. Remove primary cover, primary drive, clutch and
primary case under PRIMARY CASE, Section 6.

Unplug the regulator from the crankcase.

2. See Figure 8-19. Pull the alternator rotor using the Disconnect the red regulator lead from the circult

ROTOR PULLER, Part No. HD-95960-52A. breaker at the positive battery post

3. See Figure 8-20. Remove the four screws (1) and 3. Remove the mounting bolts and replace the oid
two locking plates (2. Remove the other two regulator with a new one, Reinstall the mounting
screws (3). Unplug the regulator and remave the bolts.
stator (4).

4, Route the wire along the boltom frame member
and connect it to the circuit breaker. Secura the
wire 1o the frame with cable straps.

5. Plug the regulator into the crankcase.

Figure 819, Pulling the Rofor

CLEANING, INSPECTION AND
REPAIR

The rotor and stator can be replaced Individually if 1. 3. @
either is damaged or defective. 2. Lockplate (2) 4. Statar
1. Remove all foreign particles from the rotor magnets. Figure 8.20. Stator




NOTES



BATTERY

GENERAL
All Harley-Davidson batteries are lead and sulturic acid

slectrolyle units. The battery is designed for load re-
‘quirements under normal intended use.

BATTERY CARE

Batteries should be carsfully inspected every week.

WARNING

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.

ANTIDOTE
External — Flush with water.
Internal — Drink large gquantities of milk or water,

fallowed by Milk of Magnesia, vegetable oil or beaten
eggs. Call doctor immediately.

Eyes — Flush with water, get immediate medical atten-
tion.

Battery lop must be clean and dry. Dirt and elec-
trolyte on top of battery causes battery to self
discharge. Clean battery top with baking soda
(sodium bicarbonate) and water solution (5 tea-
spoons baking soda per quart water).

~

Inspect battery screws, clamps, and cables for
breakage, loose connections and corrosion. Clean
clamps. Coat terminals with grease.

o

Inspect battery for discoloration, raised top or
warped case which may indicate baltery has been
overheated or overcharged.

>

Check electrolyte level. Sutficient distilled water
should be added ta cover plates before charging,
than after charging, remaining water can be added
1o bring electrolyte to correct level {between the
two level lines on the side of the battery). Be
careful not to overlill. Overfilling will force some
electrolyte oul through the vent hose which will
weaken the strength of the solution. An overfiow
could cause motorcycle parts to be damaged.

WARNING

1t battery fluid level is low, add distilled water only. Do

5. Inspect the battery case for cracks or leaks.

TESTING THE BATTERY

Use the following instructions for lesting battery condi-
tion. As a guide for determining when to start or stop
charging, check charge state in all cells (tests A and B).
As a guide for determining battery condition, use ioad
test B.

Discharged batteries must be recharged in order to
have charge sufficient for testing. Use hydrometer (),
or load tester (B), as follows:

A. Using a Hydrometer:

(Refer to chart below)

BATTERY CHARGE CONDITION
State of Specific
Charge Grawity (&)

100% 1.270-1.280

5% 1.240-1.250

50% 1.210-1.220

25% 1.180-1.190

1. Be sure 1o correct reading for lemperature ex-
tremes. For each 10° above 80°F. add 4 points
(004), or deduct 4 points for each 10° below 80° F.

2. Read gravity of each cell and record.

3. It any 2 cells vary more than 50 points (.050),
replace the baltery.

4. If cells are even or vary only slig
generally not suspect.

y, battery is

Sun Vat-26 tester
Tester

Battery

\

Figure 8-21. Testing Battery Capacity

B. Using a Load Tester
(Figure 8-21)

1. Never use on discharged batteries.
825




NOTE

The SUN VAT-26, thaugh no longer availabie, is still us-
&d at many dealerships. Other load testers with com-
parable ratings can be subslituted satisfactorily.

2. Fullcharge the battery before testing. Load battery
10 3 x amp hour rating using the Sun VAT-26 or
equivalent Tester. (The Harley-Davidson) 19
amperes hour battery should be loaded to 57
amperes. Voltage reading after 15 seconds should
be 10 volts or more, Nole thal voltmeter leads must
be connecled directly to battery posts,

CHARGING THE BATTERY

Never allow a battery 1o stand in a discharge con-
dition. See chart below. Start charging it at once at
the recommended continuous charge rate. Be sure
charger is properly connected and adjusted
observing positive ( + } and negative [ — ) polarity

o battery.
AMPERE AMPERE
voLT HOUR CHARGE RATE
12 18 | 1.5
12 32

To determine the condition of a batlery charge,
check solution in each cell with a battery hydrom-
eter. When hydrometer reading is 1.225 or less, bat-

826

tery is considered discharged and should be re-
maved from motorcycle and charged At me |u\|w—
ing
priate 12-valt charger such as the Harley mwgsqn
AUTOMATIC CHARGER, Part No. 66485-81.

CAUTION

Hydrometar reading of a fully charged battary in good
condition, with full strength electrolyte will be
1.270-1.280. Do not charge at a higher
than 3 amperes. Charging at a higher rate s

Quick Charge” will cause the battery 1o overheat,
damaging the battery. If the battery gets hot, aver 110°
F, (44° C), discontinue charging and lat th battery cool.
Lower the charging rate and continue charging until re-
quired specific gravity reading is obtained.

WARNING

Hydrogen gas, formed when charging, Is explosive.
Avoid open flame or electrical spark near battery.

Reclaiming a Sulfated Battery

Allowing a battery to remain in a discharged condition
will shorten its life. It is important that a battery be kept
well charged during below Ireezing weather.

It a batiery has been allowed to stand in a discharged
condition for a period of time, the lead sulfate in the
plates will crystalize and not take a charge at normal
rates. Such batteries should be charged at haif the
specified continuous rate for twice the computed time.
A longer charging time at a slower rate will many limes
break down the crystaline Structure into  active
materials and restore the battery.



LIGHTS

HEADLAMP (1978%2-1980 FL)

The headlamp is a sealed beam type, specially de-
signed and made for Harley-Davidson motorcycles.
When replacement is required, use only the prescribed
sealed beam unit. Do not attempt to use an automobile
sealed beam unit because the current requirements for
a motorcycle are much less and damage to battery or
alternator may result. If either filament burns out, or the
lens breaks, the entire unit must be replaced.

Replacing 1978%:-1980 FL Headlamp

Loosen door screw enough 1o remave headlamp
door. Remove Ihree retaining ring screws and re-
taining ring.

The sealed beam unit is now free from the
headiamp body, and connector block can be
removed from the unit by pulling connector block
from the unit prangs.

Assembly is the reverse order of disassembly.
Make sure connector block contacts are clean to
ensure good electrical contact,

HEADLAMP (1981 & Later FL)
The headlamp is a replaceable bulb type, not a sealed-
beam unit. The bulb is made of Quartz glass filled with
Halogen gas. This Quartz Halogen bulb is very delicate
and must be handled with care.

CAUTION

Never touch the Quartz glass on the bulb with your

fingers. Finger prints will tch the glass and cause the
bulb to fail. Always wrap the bulb in paper or a clean dry
cloth during handling.

WARNING
The bulb contains Halogen gas under pressure. Handle

bulb carefully and wear eya pratection ta avold possible
personal injury.

Replacing 1981 & Later FL Headlamp
Bulb (Figure 8-22)

1. Remove headlamp door screw (1) and headlamp

door (2).

2. Remove the three retaining ring screws (4) and re-
taining ring (3).

3. Remove headlamp body () and unplug connector

block (6).

4. Remove rubber boot (3), press wire clip (10)
together and remove bulb (11).

o

Install new bulb into headiamp body (5) and secure
with clip (10).

6. Plug connector biock (6) into bulb and install in
housing. .

7. Secure headlamp to housing with retaining ring (3)
and screws (4).

@

Install headlamp door (2) with screw (1).

1. Door screw
2. Headlamp door
3. Retaining ring

4. Headlamp body screws

5. Sealed beam unit

8. Connector block

7. Vertical adjustment screw

8. Horizontal adjustment screw

9. Rubber boot

10. Clip
11. Bulb

Figure 8-22. Replacing FL Model Headlamp Bulb — 1981 And Lat




HEADLAMP — FX MODELS

The headlamp is of the sealed beam type. When
replacement is required use only the prescribed sealed
unit available from your Harley-Davidson dealer.

Replacing FX Headlamp
Sealed Beam Unit

NOTE

If sither fllament burns out or if the lens breaks, the en-
tire sealed beam unit must be discarded and a new unit
instalied.

1. Remove outer molding clamp screw and molding
to remove sealed-beam unit from rubber mounting
ring. Pull connector block from sealed-beam unit

prongs,

2. Install new sealed-beam unit by reversing above
operation. Make sure connector block contacts are
clean to ensure good electrical contact.

HEADLAMP ADJUSTMENT

(Figure 8-23)

The headlamp beam must be adjusted for height and
the direction, To get the greatest efficiency from the
headlamp and to meet the requirements of the law
make the following adjustment in a darkened room or at
night

1. Have ihe motorcycle sianding on a level surface
with tires correctly inflated about 25 feet from, and
headed toward, a wall or screen upon which a
horizontal line has been drawn at exactly the same
height as the headlamp center. The motorcycle
must be resting on both wheels and the frant
wheel must be in straight alignment.

NOTE

To properly agjust the headlamp it will be necessary to
have someone of about the same weight as the rider
sealed on the molorcycle because the weight of the
rider will compress the fork siightly.

Turn on light switch, set handlebar switch in high
beam position, and check light beam for height
and direction. The top of the main beam of light
should register on the wall or screan even with, but
no higher than, the horizontal line mentioned
above.

3. If beam requires adjustment, proceed as follows:

FL Models (Figure 8-22)

Remove headlamp door. The lamp can be tilted up or
down to aim it in relation to the horizontal line by turn-

&28

T

Figure 823, Headlamp Adjustment

ing vertical adjustment screw (7) in o out. The lamp can
be aimed to the right or left in relation to the front wheel
by turning the horizontal adjustment screw (8) in of out.

1. Adjusting bolt (horizontal)
2. Adjusting bolt (vertical)

Figura B-24. FXW! T Headlamp

FX Models (Except FXWG/FXDG/FXST)

Remove snap plug on 1op of headlamp housing and
Ioosen the clamp nut behind the lamp bracket. Tilt the
lamp up or down 10 properly aim it in relation 1o the
horizontal line and at the same time turn it right or left
1o direct the beam of light straight ahead. Tighten the
clamp nut after the lamp s properly positioned.

FXWG/FXDG/FXST Models (Figure 8-24)

Loosen bolt (1) ta adjust headlamp beam side to side.
Loosen bolt (2) to adjust headlamp beam up and down.



PASSING LAMPS (Figure 8-25)

Replacing Sealed Beam

1. Remove screw (1) and door (2). Disconnect wires
trom back of sealed beam unit and install in hous-
ing. Install door (2) and screw (1).

Adjustment (Figure 8-25)

Pasgsing lamps are mounted on a swivel block. To adjust
the passing lamp proceed as follows:

Remove two screws (3) on turn signal bracket.

2. Loosen nut inside turn signal bracket and adjust
lamp to desired position. See HEADLAMP AD-
JUSTMENT, in this section.

w

Tighten nut while holding lamp in place.

ot

install turn signal on bracket using two scraws (3).

TURN SIGNALS
Replacing Bulbs

Tochange a bulb, remove the lens, turn the bulb 1/ turn
and remove it. Replace the bulb and install the lens.

NOTE

If after replacing & bulb, the turn signal still will not
light, check the wiring and/or the switch.

Figure 8-25. Passing Lamp and Turn Signal
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HORN

Horn is shown in Figure 8-26. I the horn fails to blow ar
does not biow satisfactorily, check for loose, frayed or
damaged wiring leading to hom terminal, discharged
battery or ground. It these steps do not correct the trou-
um In contact point adjusting screw, located back
of horn, until horn just gives a single click — then retard
screw until best tane is obtained. If horn fails to operate
after moving adjusting screw, entire horn must be
replaced because it is permanently riveted together.
Mounting parts are replaceable.

83




832

NOTES



NOTES

833



834

NOTES




CONNECTOR

DIRECTIONAL PILOT LAMPS

ﬁg@ m@; )

IGNITION & LIGHT SWITCH (TOP VIEW)

KEY SWITCH POOSITION:
POS. 1 - ACC.

POS. 2 — OFF

POS. 3 — IGN. & k ACC.

POS. 4 — IGN,, AACC. & LIGHTS

‘SPEEEDOMETER

1] START SWITCH
] STOP SWITCH

T oiL LAMP

-

7

BLOCK MTG. SCREW

LEFT
DIRECTIONAL
S\

L)

HEADLAMP PLUG (&

FRAME GROUND BOLT

SOLENOID

MTG.  START RELAY
SCREW
*ote
"
STARTER |
MOTOR |
MTG. BOLT

STARTER
o

CONNECTOR

® |
CONNECTOR i Pl
(J;ouuzc‘run
O = I = © ,"w NEUTRAL SWITCH
=== o é’ o
I e [P I (
¢ L CONNECTOR Q

= =

PASSING LAMP SWITCH
EMERGENCY FLASHER SWITCH —

LEFT PASSING LAMP %

BLOCK MTG. SCREW

(3
HANDLEBAR GROUND WIRE

:
LB,

VOLTAGE REGULATOR

DIRECTIONAL SWITCH

] DIMMER SWITCH

W |IGNITION CIRCUIT
B STARTING CIRCUIT
M CHARGING CIRCUIT

p HORN SWITCH

FRONT PLUG |

SPARK COIL

REAR
STOPLIGHT
SWITCH

OIL SWITCH

g

I~ MAIN CIRCUIT BREAKER (30A)

RIGHT REAR
DIRECTIONAL LAMP

CONNECTOR

LEFT REAR
DIRECTIONAL LAMP

COLOR CODE:
BK) BLACK @ YELLOW
(N)erown  (R)ReD
@ BLUE @ ORANGE
(ejeray  (PR)PINK
GN) GREEN @woLE‘r

+ NO CONNECTION

+— CONNECTION

@TAN @ WHITE

IGNITION SWITCH

POSITION [B 1 |L
OFF |o
RUN [ele|

LIGHTS | #141e

1978':-1979 FL/FLH




RIGHT PASSING LAMP

CONNECTOR

RIGHT
DIRECTIONAL|
BLOCK MTG. SCREW LAMP

DIRECTIONAL
FLASHER

——n

START SWITCH
KILL SWITCH
DIR SWITCH

\Ca
4-WAY

FLASHER|

DIRECTIONAL PILDY LAMPS

LEFT L mmﬁ

CDNNECTOR

STOPLIGHT SWITCH
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RIGHT DIRECTIONAL LAMP

START SWITCH
] KILL SWITCH

DIRECTIONAL SWITCH

GROUND AT RIGHT
HARNESS CLAMP

L
DIRECTIONAL
LAMP

EFT

T _TSTOPLIGHT SWITCH

RIGHT

5y
] @Lm

DIRECTIONAL
PILOT LAMPS

OIL LAMP

FRAME GND.BOLT

e
i@ CQPPER

% ".‘.‘\.\ MAIN CIRCUIT BREAKER (304)
S T
® BATTERY VOLTAGE
REGULATOR

ﬁ NEUTRAL )

b

I-BEAM LAMP

1882 and later —|

1982 and later —|

COLOR CODE:

BK ) BLACK @\’ELLO\'I

srown  (R)RED
@omms

BE ) BLUE

GRAY
GHEEN
@TAN

PK ) PINK

@VIDLEI’
@ WHITE

DIMMER SWITCH
HORN SWITCH

O—@—o—n

HANDLEBAR GROUND WIRE

DIRECTIONAL SWITCH

HORN

CONNECTOR

O % NEUTRAL SWITCH

OIL SWITCH

KEY SWITCH POSITION:
POS. 1 — ACC.
POS. 2 — OFF

N. & ACC.
., ACC. & LIGHTS

DIRECTIONAL FLASHER

W IGNITION CIRCUIT
B STARTING CIRCUIT
B CHARGING CIRCUIT

[1=—BROWN TaG

STATOR

RIGHT REAR
DIRECTIONAL LAMP

TAIL LAMP

@ vioer Tac

LEFT REAR
DIRECTIONAL LAMP

+ NO CONNECTION

$— CONNECTION

IGNITION SWITCH
EOREN Bk
OFF |e

LIGHTS |

1980-1984 FXWG



FRAME GND.BOLT

Ape—()— COPPER
. STUD
S

MAIN CIRCUIT BREAKER (304)

&

SN
S

BATTERY

STATOR
VOLTAGE

REGULATOR

0
[ ] START SWITCH
e ] KILL SWITCH
() DIRECTIONAL SWITCH
E——

+——1 ] STOPLIGHT SWITCH OIL LAMP ’
| l = NEUTRAL
DIRECTIONAL
| ‘ @ PILOT LAMPS @ Lame =
ﬁi \d

I-BEAM LAMP

RIGHT DIRECTIONAL LAMP

[

)
soLsNom:r:L '__’_ - | _ ;’T @r

RIGHT REAR
DIRECTIONAL LAMP

GROUND AT RIGHT

~—BROWN TAG
HARNESS CLAMP

o)

- cor;uzcton—l 1L : H = . j'f)
me—b | SRl Jf |
== ; I

CONNECTOR
L
(-)—@ NEUTRAL SWITCH
DIRECTIONAL FLASHER
COLOR CODE: swiTeH
) DIMMER SWITCH g?&l#ﬂ:
BK) BLACK ®YELLOW HORN SWITCH STARTER MOTOR L 1 o ok

BN) BROWN @HED

s)sue  (0)ORANGE

GHM‘ PK | PINK

GN)GREEN @VIDLET

ELECTRONIC MODULE

7/ TIMER AND PICKUP

IGNITION SWITCH

- + — CONNECTION
\‘>;- OIL SWITCH

KEY SWITCH POSITION: = IGNITION CIRCUIT
() Tan (W) whire Pos 2 OFF W STARTING CIRGUIT
O—&—o—in POS. 3 — IGN, & ACC M CHARGING CIRCUIT

Acc.
POS. 4 — IGN., ACC. & LIGHTS
HANDLEBAR GROUND WIRE

1984 FXST



Harley-Davidson, Inc.

Technical Communications Dept.

milwaukee, Wi 5320




