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NOTE

Refers to important information, and is placed in italic type. It
is recommended that you take special notice of these items,

Proper service and repair is important for the safe, reliable
operation of all mechanical products. The service procedures
recommended and described in this service manual are
effective methods for performing service operations.

AWARNING

Always wear proper eye protection when using hammers,
arbor or hydraulic presses, gear pullers, spring com-
pressors, slide hammers and similar tools. Flying parts
could result in death or serious injury. (00496b)

Some of these service operations require the use of tools
specially designed for the purpose. These special tools should
be used when and as recommended. It is important to note
that some warnings against the use of specific service methads,
which could damage the motorcycle or render it unsafe, are
stated in this service manual. However, please remember that
these warnings are not all-inclusive. Inadequate safety precau-
tions could result in death or serious injury.

Since Harley-Davidson could not possibly know, evaluate or
advise the service trade of all possible ways in which service
might be performed, or of the possible hazardous con-
sequences of each method, we have not undertaken any such
broad evaluation. Accordingly, anyone who uses a service
procedure or tool which is not recommended by Harley-Dav-
idson must first thoroughly satisfy himself that neither his nor
the operator's safety will be jeopardized as a result. Failure 1o
do so could result in death or serious injury.

PRODUCT REFERENCES

AWARNING

Aead and follow warnings and directions on all products.
Failure to follow warnings and directions can result in
death or serious injury. (00470b)

When reference is made in this manual to a specific brand
name product, tool or instrument, an equivalent product, tool
ar instrument may be substituted.

Kent-Moore Products

All tools mentioned in this manual with an "HD", "J" or "B"
preface must be ordered through SPX Kent-Moore. For ordering
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information or product returns, warrarty or otherwise, visit
WWW.SPX.COMm.

Loctite Sealing and Threadlocking Products

Some procedures in this manual call for the use of Loctite
products. If you have any questions regarding Loctite product
usage or retaileriwholesaler locations, please contact Loctite
Corp. at www.loctite.com.

PRODUCT REGISTERED MARKS

Alcantara S.p.A., Allen, Amp Multilock, Bluetooth, Brembo,
Delphi, Deutsch, Dunlop, Dynojet, Fluke, G.E. Versilube, Gunk,
Hydroseal, Hylomar, Kevlar, Lexan, Loctite, Lubriplate, Keps,
K&N, Magnaflux, Marson Thread-Setter Tool Kit, MAX] fuse,
Molex, Michelin, MPZ, Mulitilock, NGK, Novus, Packard, Pirelli,
Permatex, Philips, PJ1, Pozidriv, Robinair, 5100, Sems, Snap-
on, Teflon, Threadlocker, Torca, Torco, TORX, Tufoil, Tyco,
Ultratorch, Velcro, X-Acto, and XM Satellite Radio are among
the trademarks of their respective owners.

H-D MICHIGAN, INC. TRADEMARK
INFORMATION

Harley, Harley-Davidson, H-D, Bar & Shield, Cross Bones,
Digital Tech, Digital Technician, Digital Technician Il, Dyna,
Electra Glide, Evolution, Fat Bob, Fat Boy, Glaze, Gloss, H-D,
H-Dnet.com, HD, Harley, Harley-Davidson, Heritage Softail,
Low Rider, Night Rod, Nightster, Night Train, Profile, Revolu-
tion, Road Glide, Road King, Aoad Tech, Rocker, Softail,
Sportster, Street Glide, Street Rod, Sun Ray, Sunwash, Tech
Link, Twin Cam 83, Twin Cam 888, Twin Cam 98, Twin Cam
96B, Twin Cam 103, Twin Cam 103B, Twin Cam 110, Twin
Cam 110B, Tour-Pak, Screamin' Eagle, Softail, Super Glide,
SYN3, Ulira Classic, V-Rod, YRSC and Harley-Davidson
Genuine Motor Parts and Genuine Motor Accessories are
among the trademarks of H-D Michigan, Inc.

CONTENTS

All photographs, illustrations and procedures may not neces-
sarily depict the most current model or component, but are
based on the latest production information available at the time
of publication.

Since praduct improvement is our continual goal, Harley-Dav-
idson reserves the right to change specifications, equipment
or designs at any time without notice and without incurring
obligation.
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GENERAL

1.2

SERVICING A NEW MOTORCYCLE

AWARNING

Perform the service and maintenance operations as
indicated in the reguiar service interval table. Lack of
regular maintenance at the recommended Intervals can
affect the safe operation of your motoreycle, which could
result in death or serious injury. {D0D10a)

Service operations to be performed before customer detivery
are specified in the applicable model year predelivery and set-
up instruclions.

The performance of new motorcycle initial service is required
to keep warranty in force and to verify proper emissions sys-
tems operation. See 1.5 MAINTENANCE SCHEDULE.

SAFE OPERATING MAINTENANCE

NOTES

* Do not attempt to tighten engine head bolts or engine
darnage may result.

*  Duwring the initial break-in period, use only Harley-Davidson
20W50 engine oil. Failure to use the recommended oil will
result in improper break-in of the engine cylinders and
piston rings.

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

Check:

1. Tires for abrasions, cuts and correct pressure.
2. Drive belt tension and condition.

3. Brakes, steering and throttle for responsiveness.

4, Brake fluid level and cenditien. Hydraulic lines and fittings
for leaks. Also, check brake pads and discs for wear.

5. Cables for fraying, crimping and free operation.
6. Engine oil and transmission fluid ievels.

7. Headiamp, auxiliary [amp, tail lamp, brake lamp, horn and
turn signal operation.

SHOP PRACTICES
Repair Notes

General maintenance practices are given in this section.

NOTES
¢ Repair = Disassembly/Assembly.

= Replacement = Substitute a new part for existing com-
ponent,

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

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

1-4 2010 Softail Service: Maintenance

Safety

Safety is always the most important consideration when per-
forming any job. Be sure you have a complete understanding
of the task to be performed. Use common sense. Use the
proper tools. Protect yourself and bystanders with approved
eye protection. Don" just do the job - do the job safely.

Removing Parts

Always consider the weight of a part when lifling. Use a hoist
whenever necessary. Do not litt heavy parts by hand. A hoist
and adjustable litting beam or sling are needed to remove some
parts. The lengths of multiple chains or cables from the hoist
to the part should be equal and parallel and should he posi-
tioned directly over the center of the part. Be sure that no
obstructions will interfere with the liting operation. Never leave
a part suspended in mid-air.

Be sure to check capacity rating and condition of hoists,
slings, chains and cables before use. Exceeding capacity
ratings or using lifting devices that are in poor condition
can lead to an accident, which could resuilt in death or
serious injury. (00466c)

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

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

Cleaning

If parts are to be reused, follow good shop practice and thor-
oughly clean the parts before assembly. Keep all dirt out of
parts to promote better component operation and longer life.
Seals, filters and covers are used in this vehicle to keep out
extraneous dirt and dust. These items must be kept in good
condition to guarantee satisfactory operation.

When instructed to clean fastener threads or threaded holes,
proceed as follows: Clean all threadlocking material from
fastener threads and threaded holes. Use a wire brush to clean
fastener threads. Use a thread chaser or other suitable tool 1o
clean threaded holes. Use PJ1 cleaner or equivalent to remove
all traces of oil and contaminants from threads. Clean all
threaded holes with low pressure compressed air.

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

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

Always verify cleanliness of blind holes before assembly.
Tightening a screw with dirt, water or oil in the hole can cause
castings to crack or break.















WINTER LUBRICATION

In colder climates, the engine oil should be changed often. If
motorcycle is used frequently for short trips, less than 15 mi
(24 km), in ambient temperatures below 60 °F (16 °C), oil
change intervals should be reduced to 1500 mi (2400 km).
Motorcycles used only for short runs must have a thorough
tank flush-out before new oil is put in. The tank flush-out should
be performed by an autharized dealer or qualified technician.

NOTE

The further below freezing the temperature drops, the shorter
the oil change interval should be.

Water vapor is a normal by-product of combustion in any
engine. During cold weather operation, some of the water vapor
condenses to liquid form on the cocl metal surfaces inside the
engine. In freezing weather this water will become slush or ice
and, if allowed to accumuiate too long, may block the oil lines
and cause damage to the engine.

If the engine is run frequently and allowed to thoroughly warm
up, most of this water will become vapor again and will be
blown out through the crankcase breather.

If the engine is not run frequently and allowed to thoroughly
warm up, this water will accunulate, mix with the engine ail
and form a sludge that is harmiul to the engine.
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Loctite Threadlocker 272

Table 1-6. Lubricants, Greases, Sealants

08618-03

10 ml botlle

| Screamin’ Eagle Assembly Lube 94971-09 4 0z. bottle
Special Purpose Grease 99857-97 14 oz. cartridge
Harley® Lube a4968-00 174 1l. 0z

Type "E" Hydrautic Fork Qil 99884-80 16 oz bottle
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AIR CLEANER AND EXHAUST SYSTEM

1.7

REMOVAL

See Figure 1-6. Remove screw (1) and air cleaner cover
(2).

—_

2. Remove three TORX screws (4) and bracket (5} from filter
element (6).

3. Gently pull both rubber breather hoses (9) from the ele-
ment. Remove filter element {6) and gasket (7).

4. Replace the filter element if damaged or if filter media

cannct be adequately cleaned.

AWARNING

Do not use gasoline or solvents to clean filter element.
Flammabhle cleaning agents can cause an intake system
fire, which could result in death or sericus injury. (00101a)

5. Gently pull the breather hoses from the breather bolts on
the backplate (8}.

Compressed air can pierce the skin and flying debris from
compressed air could cause serious eye injury. Wear
safety glasses when working with compressed air. Never
use your hand t¢ check for air leaks or to determine air
flow rates. (D00&1a)

6. Clean filter element.

a. Wash the paperiwire mesh air filter element and
breather hoses in lukewarm water with a mild deter-
gent. Do not strike filter element on a hard surace {o
dislodge dirt.

b. Allow filter to either air dry or blow it dry, from the
inside, with low pressure air. Do not use air cleaner
filter ¢il on the Harley-Davidson paper/wire mesh air
filter element.

c. Hold the filter element up t¢ a strong light source. If
light is uniformly visible through the element, it is
sufficiently clean.

7. Inspect seal ring {3) on cover for cracks or tears. Verify
that it seals tightly to backplate. Replace as required.

8. Inspect breather hoses for tears, cuts, holes or other
damage. Replace as necessary.

NOTE

The breather hoses alfow crankcase vapors to be directed into
the air filter element. By providing effective recirculation of
crankcase vapor, the hoses serve fo eliminate the pollutants
normally discharged from the crankcase. Air cleaner mournting
without installation of the breather hoses, or with breather hoses
that are not air tight, allows crankcase vapors lo ba vented info
the atmosphere in violation of legal emissions standards. This
will also negatively affect the engine's breather system as it
will cause the umbrella valve to flutter.

9. Wipe inside of air cleaner cover and backplate with damp
cloth to remove dust.
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Figure 1-14. Clutch Cover Torque Sequence
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1. Full mark
2. Add mark
3. O-ring

Figure 1-17. Filler Plug/Dipstick
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1. E-Clip
2. Axlenut
3. Axle adjuster

Figure 1-26. Axle Adjusters: All But FXCWC
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1. Retainer
2. Axle nut
3. Axle adjuster

Figure 1-27, Axle Adjusters: FXCWC







CABLE AND CHASSIS LUBRICATION

1.14

GENERAL

Inspect and iubricate the following at scheduled service inter-
vals as specified in 1.5 MAINTENANCE SCHEDULE.

Front brake hand lever
Clutch hand lever
= Throttle control cables
- Throtle control grip sieeve
Clutch cable
Foot shift lever pivot (if applicable)
Rear brake laver pivot
Steering head bearings

= Jify stand
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If service is on muddy or dusty roads, clean and lubricate at
shorter intervals.

C_ABLES AND HAND LEVERS
For throtlie cables, see 1.13 THROTTLE CABLES.
Use Harley Lube (Part No. 94968-09) for clutch lever and cable.

Use G40M BRAKE GREASE on front brake lever pin pivot hole
and on the end of piston that contacts brake lever.

JIFFY STAND

Clean and lubricate the jiffy stand. For more information, see
2.38 JIFFY STAND.

STEERING HEAD BEARINGS

Lubricate the steering head bearings with HARLEY-DAVIDSON
SPECIAL PURPOSE GREASE. See 1.20 STEERING HEAD
BEARINGS: ALL BUT FLSTSB or 1.21 STEERING HEAD
BEARINGS: FLSTSB for procedure.













BRAKE PADS AND DISCS

1.17

INSPECTION

Check brake pads and discs:

+ At every scheduled service interval.

+  Whenever the components are removed during service
procedures.

Brake Pads

A CcAUTION

Direct contact of D.O.T. 4 brake fluid with eyes can cause
irritation. Avoid eye contact. In case of eye contact flush
with large amounts of water and get medical attention.
Swallowing large amounts of D.0.T. 4 brake fluid can cause
digestive discomfort. lf swallowed, obtain medical atten-
tion. Use in well ventilated area. KEEP OUT OF REACH OF
CHILDREN. (00240a)

~ CAUTION

D.0.T. 4 brake fluid will damage painted and body panel
surfaces it comes in contact with. Always use caution and
protect surfaces from spills whenever brake work is per-
formed. Failure to comply can result in cosmetic damage.
(00239b)

AwWARNING

Always replace brake pads in complete sets for correct
and safe brake operation. Improper brake operation could
result in death or serious injury. (00111a})

See Figure 1-35. Aeplace brake pads (3} if brake pad friction
material on either the front or rear caliper is worn to 0.04 in,
(1.02 mm) or less above the backing plate (4). Always replace
both pads in a caliper as a set. See 1.17 BRAKE PADS AND
DISCS, Brake Pad Replacement.

When checking the brake pads and discs, inspect the brake
hoses for correct routing and any signs of damage.

Brake Disc

The minimum brake disc {2) thickness is stamped on the
side of the disc.

Maximum brake disc lateral runout and warpage is 0.008
in. (0.2 mm) when measured near the outside diameter.

Replace disc if badly scored or warped. See 2.4 FRONT
WHEEL: ALL BUT FLSTSB, 2.5 FAONT WHEEL: FLSTSB,
or 2.6 REAR WHEEL.
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Front brake caliper (viewed from below)
Brake disc

Brake pads

Backing plate

Rear brake caliper (viewed from above)

W=

Figure 1-35. Brake Pad Inspection

BRAKE PAD REPLACEMENT

Rear Brake Caliper

1.
2.

Remove right saddlebag, if present.

See Figure 1-36. Loosen, but do not remove, pad pin (2)
(metric).

Remove mounting bolt (1) and slider pin (3). Pull rear
caliper with pads away from brake disc.

Remove pad pin and pads. Note the pad's original orient-
ation for replacement purposes.






AWARNING

After servicing brakes and before moving motorcycle,
pump brakes to build brake system pressure. Insufficient
pressure can adversely affect brake performance, which
could result in death or serious injury. (00279a})

14, Pump brake pedal to move pistons out until they contact
both brake pads. Verify piston location against pads.

15. Check brake fluid level in master cylinder. Fill to proper
level if necessary using D.O.T. 4 BRAKE FLUID. Install
master cylinder reservoir cap. Tighten reserveir cap screws
to 6-8 in-Ibs (0.7-0.9 Nm).

16. Install right saddlebag if necessary.

After repairing the brake system, test brakes at low speed.
If brakes are not operating properly, testing at high speeds
can cause loss of control, which could result in death or
setlous injury. {00289a)

17. Test brake system.

a. Turn ignition switch ON. Pump brake pedal to verify
operation of the brake lamp.

b. Test ride the motorcycle. If the brakes feel spongy,
bleed the system. See 1.16 BLEEDING BRAKES.

NOTE
Avoid making hard stops for the first 100 miles (160 km). This
allows the new pads o become conditioned to the brake discs.

Front Brake Caliper

NOTE

To change the front brake pads on FLSTSB, see 2.14 FRONT
BRAKE CALIPER: FLSTSB.

1. Remove the front master cylinder reservoir cap. As the
pistons are pushed back into the caliper, fluid level may
rise above the recommended 1/4 + 1/8 in. (6.35 = 3.18
mm) below the gasket surace. Fluid may need to be
removed to allow for this.

2. See Figure 1-40. Loosen, but do not remove bridge
bolt/pad pin (3) (metric).

3. Remove both caliper mounting bolts (1, 2} (metric). Detach
catiper from front forks and brake disc.

4. Pry the pads back to force all four caliper pistons into their
bores.

NOTE
The brake pads have tabs that are clipped onto the pad springs.
Disengage the tabs from the pad springs as you remove the
pads.

5. With the pistons retracted, remove the bridge bolt/pad pin
and remove brake pads.

6. Inspect bridge bolt‘pad pin for grooving and wear. Measure
the pad pin diameter in an unworn area, and then in the
area of any grooving or wear. If wear is more than 0.015
in. (0.38 mm}, replace the pin.
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Always replace brake pads in complete sets for correct
and safe brake operation. Improper brake operation could
result in death or serious injury. (00111a)

NOTES
*  See Figure 1-41. Ensure the pad spring tabs {1} on brake
pad engage the pad springs in the pisions.

*  fthe directional tab {2) does not face down when caliper
is insialied, brake noise may develop.

7. Install new pads into caliper. The directional tab (2) must
face down when caliper is instafled.

8. Loosely install the center bridge bolt/pad pin.

9. Aftach caliper to front fork.
a. See Figure 1-40. Place caliper over brake disc with
bleeder valve facing upward.

b. Loosely install long mounting bolt {1) (metric) into
upper hole on fork leg.

o

Install short mounting bolt {2) {(metric) into lower hole
on fork leg. Tighten bottom mounting bolt to 28-38 -
Ibs {38.0-51.5 Nm).

d. Final tighten the top mounting bolt to 28-38 fi-lbs
(38.0-51.5 Nm).

e. Final tighten center bridge bolt/pad pin {3) to 15-16
ft-Ibs {20.3-22.6 Nm),

10. Pump brake hand lever to move pistons out until they
contact both brake pads. Verify piston location against
pads. If the front wheel is off the ground, rotate wheel to
check for excessive brake pad drag.

11. Check brake fluid level in master cylinder. Fill to proper
level if necessary using D.O.T. 4 BRAKE FLUID. Install
master cylinder reservoir cap. Tighten reservoir cap screws
to 12-15 in-lbs (1.4-1.7 Nm).

AWARNING

After repairing the brake system, toest brakes at low speed.
If brakes are not operating properly, testing at high speeds
can cause loss of control, which could result in death or
serious injury. {0028%a)
12. Test brake system.
a. Turn ignition switch ON. Pump brake hand lever to
verify operation of the brake lamp.

b. Test ride the motorcycle. if the brakes feel spongy,
bleed the system. See 1.16 BLEEDING BRAKES.

NOTE

Avoid making hard stops for the first 100 miles (160 km}. This
alfows the new pads to become conditioned to the brake discs.









SUSPENSION ADJUSTMENTS 1.19

SHOCK ABSORBERS 3. Tighten jam nut

;

HELH
SPANNER WRENCH

Softail models feature rear shock absorbers that can be
adjusted. Rear shock spring preload may be varied to suit your
own personal comfort.

NOTE

Rear shocks are located under vehicle. Adjust shocks with the
vehicie resting on the jiffy stand.

Adjustment
1. Loosen jam nut.

AAWARNING

Adjust both shock absorbers equally. Improper adjustment
can adversely affect stability and handling, which could
result in death or serious injury. (00036b) 1. Rear shock canister

5. See Figure 1-44. Use a SPANNER WRENCH (Part 2. Jam nut

No. 94455-89) to turn the spring adjuster plate to the 3. Spring adjuster plate
desired position. Figure 1-44, Rear Shock Adjustment

a. Turning the adjuster plates out (toward locknut}
increases the spring preload to carry a heavier load.

b. Turning the adjuster plates in {away from the locknut)
decreases the spring preload to carry a lighter load.

1-44 2010 Softail Service: Maintenance













































NOTES

*  The GLOBAL BATTERY CHARGER (Part No. 99863-014)
may be used to maintain battery charge for extended
periods of time without risk of overcharging or boiling.

*  When returning a battery to service afler storage, see the
electrical diagnostic manual.

=my2838

1 77 OF (25 OC) EEEERENEORN
105 °F (40.5 °C) mmsmmsm

100%

1. Capacity
2. Months of non-use

Figure 1-61. Battery Self-Discharge Rate

INSTALLATION AND CONNECTION

1. See Figure 1-62. Position positive battery cable properly
at starter. Cable end must face 35° +/-10° forward from
lefl side of vehicle.

AWARNING

Be sure rubber boot covers starter solenoid terminal
conpected to positive (+) battery cable. An uncovered
terminal can short and cause sparks, which could resuit
in a battery explosion and death or serious injury. (00463c)

2. Tighten starter nut to 70-20 in-1bs (7.8-10.2 Nm} and cover
with boot.

3. See Figure 1-63. Place hattery caddy into position and
instalt battery caddy clip (1) under front of battery tray (3).
Make sure tabs (2) of batiery caddy fit over rear of batter
tray.

4. See Figure 1-84. Install positive batlery cabie (1) into clip
in caddy. Place an S-shaped bend in the positive batlery

cable at the starter end of the cable. This will help properly
position the terminal end for battery installation.

5. Route rear oxygen sensor harness (2) through clip (3).

CAUYION

Connect the cables to the correct battery terminals. Failure
to do so could result in damage to the motorcycle electricat
system. ((0215a)

AWARNING

Connect positive (+) battery cable first. If positive (+) cabie
should contact ground with negative (-) cable connected,
the resulting sparks can cause a battery explosion, which
could result in death or serious injury. (00068a)

6. See Figure 1-65. Install battery. Tighten positive battery
terminal fastener to 60-72 in-lbs (6.8-8.1 Nm).

7. Install negative battery cable (2) at batiery frame ground
belore any accessory ground wires.

8. Install negative battery cable {2) at battery. Tighten neg-
ative battery terminal fastener to 60-72 in-lbs (6.8-8.1
Nm}.

2. FLSTSB models: install the frame fairing and thumbscrew.

10. FXCWC madels: install the hattery cover.

After installing seat, pull upward on seat to be sure it is
locked in position. While riding, a loose seat can shift
causing loss of control, which could result in death or
serious injury. (00070b)

11. Instali seat.

Figure 1-62. Positive Battery Cable Routing

2010 Softail Service: Maintenance 1-33












Clean the air cleaner element. 6. Check engine oil level. Check the transmission lubricant
level. Fili to proper levels with correct fluids, if required.

. . . 7. Perform ail of the checks in the PRE-RIDING CHECKLIST
Start the engine and run untit it reaches normal operating in the Owner's Manual

temperature.

If fuel tank was drained, fill fuel tank with fresh gasoline.
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TROUBLESHOOTING

1.28

GENERAL )

AWARNING

The Troubleshooting section of this manual is a guide to
diagnose problems. Read the appropriate sections of this
manual before performing any work. Improper repair and/or
maintenance could result in death or serious injury.
(00528b)

The following check list of possible operating troubles and their
probable causes will be helpful in keeping a motorcycle in good
operating condition. More than one of these conditions may
be causing the trouble and all should be carefully checked.

NOTE

For further troubleshooting information, see the electrical dia-
gnostic manual.

ENGINE

Starter Motor Does Not Operate or Does Not
Turn Engine Over

1. ignition switch not in IGNITION position.
2. Engine run switch in OFF position.

3. Discharged battery, loose or corroded connections

{solenoid chatters).
4. Starter control circuit, refay, or solenoid faulty.

Electric starter shaft pinion gear not engaging or overrun-
ning clutch slipping.

6. TSM/TSSM/HFSM Bank Angle Sensor tripped and igni-
tion/light key switch not cycled OFF then back to IGNI-
TION.

7. Security system aclivated.
8. Motorcycle in gear and clutch not puiled in.

9. Jiffy stand down and transmission in gear (HDI models
only)

10. Main fuse not in place

Engine Turns Over But Does Not Start
1. Fuel tank empty.
2. Fouled spark plugs.

3. Discharged battery, loose or broken batiery terminal con-
nections.

4, Engine lubricant too heavy {winter operation).

NOTE
For cold weather starts, always disengage cluich.

5. Spark plug cables in bad condition and shorting, cable
connections loose or cables connected to incorrect cylin-
ders.

6. Loose wire connection at coii, battery, or ECM connector.

7. Ignition timing incorrec! due to faulty coil, ECM or sensors.
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8. Bank Angle Sensor tripped and ignition switch not cycled
OFF then back to IGNITION.

9. Fuelfilter clogged.

10. Sticking or damaged valve(s) or wrong length push rod(s).
11. Plugged fuel injectors.

Starts Hard

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

Spark plug cables in poor condition.
3. Battery nearly discharged.

Damaged wire or loose wire connection at one of the bat-
tery terminals, ignition coil or ECM connector.

Water or dirt in fuel system.
6. Intake air leak.

Fue! tank vent hose, filler cap vent or vapor valve plugged,
or fuel line closed of, restricting fuel flow.

8. Engine lubricant too heavy {winter operation).

NOTE
For cold weather starls, always disengage cluich.

9. Ignition not functioning properly (possible sensor failure).
10. Faulty ignition coil.
11. Valves sticking.

12. Partially plugged fuel injector(s).
Starts But Runs Irregularly or Misses

1. Spark plugs in poor condition or partially fouled.

Spark plug cables in poor condition and shorting or leaking.
Spark plug gap too close or too wide.

Faulty ignition coil, ECM, or sensor.

Battery nearly discharged.

o o A~ LN

Damaged wire or [pose connection at battery terminals,
ignition coil or ECM conneclor.

7. Intermittent short circuit due to damaged wire insulation.
8. Water or dirt in fuel system.

9. Fuel tank vent system plugged.

10. Air leak at intake manifold or air cleaner.

11. Loose or dirty ECM connector.

12. Faulty Sensor{s): Manifold Absolute Pressure {MAP),
Crank Position (CKP} or Oxygen (02).

13. Incorrect valve timing.
14. Weak or broken valve springs.
15. Damaged intake or exhaust valive.

16. Partially plugged fuel injector{s).












NOTES
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Axle

Right bearing spacer (all but FLST and FLSTC)
Bearing (2)
Sleeve
Laced wheel
Left bearing spacer
Brake disc
. Washer
10. Axle nut
11. Screw (5)

N RN

Hub spacer, hub cap and snap ring (FLST and FLSTC only)

Figure 2-6. Laced Front Wheel: Ail but FLSTF/B

CLEANING AND INSPECTION

1. Inspect all parts for damage or excessive wear. If sealed
wheel bearings must be serviced, see 2.7 SEALED
WHEEL BEARINGS.

AWARNING

Always replace brake pads in complete sets for correct
and safe brake operation. Improper brake cperation could
result in death or serious injury. (00111a)

2. Inspect brake disc and pads. See 1.17 BRAKE PADS AND
DISCS.

ASSEMBLY

Be sure that brake fluid or other lubricants do not contact
brake pads or discs. Such contact can adversely affect
braking ability, which could cause loss of control, resulting
in death or serious injury. {00290a)
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Disc Wheel

1. Verify that wheel and tire are true. See 2.10 CHECKING
CAST WHEEL RUNOUT.

CAUTION

Do not re-use brake disc/rotor screws. Re-using these
screws can result in torque loss and damage 1o brake
components. (00319¢c)

2. See Figure 2-5. If removed, install brake disc (7}. Verify
that brake disc is clean, Install five new screws (8) to
attach brake disc. Tighten screws to 16-24 it-lbs (21.7-
32.5 Nm).

3. Install spacers (2, 6} with largest chamfered end facing
away from wheel.

Laced Wheel

1. If hub and rim were disassembied, see 2.8 WHEEL
LACING, 2.8 WHEEL LACING, or 2.8 WHEEL LACING.

2. Verify that whee! and tire are true. See 2.9 TRUING
LACED WHEELS.



On FLST and FLSTC models, attach hub cap to spacer
with new snap ring.

See Figure 2-6. If necessary, install hrake disc in its ori-
ginal position. Verify that brake disc is clean. Install five
new screws (11) to attach brake disc (8). Tighten screws
10 16-24 ft-Ibs (21.7-32.5 Nm).

Install hub assembly (2} or spacers (3, 7} with largest
chamtered end facing away from wheel.

INSTALLATION

1.

Apply a light coat of LOCTITE ANTI-SEIZE LUBRICANT
1o the axle, bearing bores, and bore of inner sieeve.

Place wheel into front fork and install axle. Verify that axie
spacers on right and left side are properly installed.

See Figure 2-3. Install the washer and axle nut (3). Insert
screwdriver or steel rod through hole in axle on right side
of vehicle. While holding axle stationary, tighten axle nut
10 60-B5 ft-ibs (81.3-88.1 Nm).

NOTE

In next step, make sure front and rear gaps between slider cap

and siiger is even,

4. See Figure 2-4. Tighten the slider cap nuts to 11-15 ft-lbs
(14.9-20.3 Nm).

5. See Figure 2-3. install the brake caliper to the fork leg
using the long mounting boit (1) (metric) in top hole and
the short mounting bolt {2) {metric) in bottom hole on fork
leg.

6. Tighten fasteners to 2B-38 ft-Ibs (38.0-51.5 Nm).

AWARNING

Whenever a whee! is installed and before moving the
motorcycle, pump brakes to build brake system pressure.
Insufficient pressure can adversely affect brake perform-
ance, which could result in death or serious injury.
(00284a)

7.

Pump brake hand lever to move pistons out until they
contact both brake pads. Verity piston location against
pads.
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FRONT WHEEL: FLSTSB

2.5

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

2. Inspect whee! bearing end play and replace bearings if
necessary. See 2.7 SEALED WHEEL BEARINGS.

3. Remove front brake caliper. Support caliper using a rubber
bungee cord. Be careful not to scratch the fender paint.
See 2.14 FRONT BRAKE CALIPER: FLSTSB.

NOTE
Do not aperate front brake lever with the front wheel removed
or the caliper piston may be forced out of piston bore.
Reseating the piston requires disassembly of the caliper.

4, Remove front fender. See 2.31 FRONT FENDER:
FLSTSB.

5. See Figure 2-7. Remove locknut (15) and washer {16).
Discard nut.

6. Place a towel under hub to catch any loose parts which
may fall from hub.

7. Slide axle (1) out of hub and rockers to remove front wheel.

DISASSEMBLY

NOTE
See 2.17 TIRES to service tire or valve stem assembly.

If necessary, remove brake disc. Label components so they
may be installed in their original focations. On left side of wheal,
remove five screws to detach brake disc.

NOTE
To service rocker bearings, see 1.22 ROCKER BEARINGS:
FLSTSB.

CLEANING AND INSPECTION

1. Inspect afl parts for damage or excessive wear. If sealed
wheel bearings must be replaced, see 2.7 SEALED
WHEEL BEARINGS.
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AWARNING

Always replace brake pads in complete sets for correct
and safe brake operation. Improper brake operation could
rasult in death or serious injury. (00111a}
2. Inspect brake disc and pads.
a. Minimum brake pad thickness: 0.06 in. (1.6 mm} or
less above the backing plate.

b. Minimum brake disc thickness is stamped on the side
of the disc. Replace disc if badly scored.

c. Maximum brake disc lateral runout and warpage is
0.008 in. {0.2 mm}.

ASSEMBLY

AWARNING

|

Be sure that brake fluid or other lubricants do not contact
brake pads or discs. Such contact can adversely affect
braking ability, which could cause loss of control, resulting
in death or serious injury. {00290a)

CAUTION

Do not re-use brake disc/rotor screws. Re-using these
screws can result in torque loss and damage to brake
components. {00319¢)

1. If previously removed, install brake disc in its original
position. Verify that brake disc is clean. Install five new
screws to attach brake disc. Tighten fasteners to 16-24 ft-
fbs (21.7-32.5 Nm).

If bearings were removed, verify that sleeve (8) is instalied.

r






REAR WHEEL

2.6

REMOVAL

1. Block motoreycle underneath frame so weight of motor-
cycle is off of rear wheel.

2. Remove saddlebags if equipped.

3. Remove belt guard and debris deflector from rear fork.
See 2.21 BELT GUARD AND DEBRIS DEFLECTOR,.

4. Inspect wheel bearing end play and service bearings if
necessary. See 2.7 SEALED WHEEL BEARINGS.

5, Label wheel spacers for tocation (left or right) and orienta-
tion (fork side or wheel side).

6. Remove rear brake caliper from caliper mount and support
using an elastic cord or similar. See 2.16 HEAR BRAKE
CALIPER.

NOTES
- The axie nut retainer used on FXCWC models will remain
in the axie nut and does not need to be removed.

= f the axie nut retainer on FXCWC modes is removed, it
must be repiaced.

7. Al but FXCWC: See Figure 2-8. Remove e-clip (1).
Remove rear axie nut (2).

8. FXCWC: See Figure 2-9. Remove rear axle nut (2).

9. Loosen both axie adjuster screws (3) an equal number of
turns to remove tension from drive helt.

NOTE
Support rear wheel from underneath during removal.

10. Tap axle towards right side and remove. Remove spacers
and caliper mounting bracket.

11. Move wheel forward and slip belt off sprocket.

12. Raise motorcycle to allow enough clearance for removal
of rear wheel.

13. Pull wheel with belt sprocket from rear fork.

NOTE

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

DISASSEMBLY

1. See Figure 2-10. Remove spacers (5, 6, 13) from left and
right sides, if not already previously removed.
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2. |f necessary, remove brake disc and/or rear sprocket.

a. Remove five screws (19) to detach rear sprocket (12}.
Discard screws.

b. Remove five screws (3) to remove rear brake disc
{7). Discard screws.

E-Clip
Axle nut
Axle adjuster

Figure 2-8, Axle Adjusters: All But FXCWC

el

1. Retainer

2. Axle nut
3. Axle adjuster

Figure 2-9. Axle Adjusters: FXCWC






3. Using new screws (19), install belt sprocket (12} if
removed. Tighten screws to using the following sequence:

a. Tighten screws (19) to an initial torque of 60 ft-lbs
{81.4 Nm).

b. Back screws off 1/2 turn {180 degrees).

¢. Tighten screws {19} to a final torque of 77-83 ft-lbs
(104.5-112.6 Nm).

4, Verify that wheel and tire are true.
a. Forlaced wheels, see 2.9 TRUING LACED WHEELS.

b. Forcastwheels, see 2.10 CHECKING CAST WHEEL
RAUNOUT.

INSTALLATION

1. See Figure 2-10. Apply a light coat of LOCTITE ANT!-
SEIZE LUBRICANT to the axle {1, 4), bearing bores, and
the bore of the inner sleeve (9).

2. Roll whee! into rear fork and slide drive belt over drive
sprocket.

3. Position left bearing spacer {13) between wheel and fork.

From right side, carefully insert axte [with washer {2) for
FXCWOC] through right rear fork, short spacer (5), rear
caliper mounting bracket, long spacer (6) and into bearing
bore.

Continue shding axle through wheel hub sleeve, left side
spacer and left rear fork.
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o

Install washer {(14), axie nut (15, 17}, and retainer (16, 18)

Verity correct axle alignment (see 2.11 VEHICLE ALIGN-
MENT) and check belt deflection (see 1.12 DRIVE BELT
AND SPROCKETS).

o

AWARNING

Check wheel bearing end play after tightening axle nut to
specified torque. Excessive end play can adversely affect
stability and handling and can cause loss of control, which
could result in death or serious injury. (00285b)

7. Tighten axle nut to 95-105 ft-lbs (128.8-142.5 Nm)}.

8. Install belt guard and debris deflector. See 2.21 BELT
GUARD ANC DEBRIS DEFLECTOR.

Install brake caliper and pads. See 2,16 REAR BRAKE
CALIPER.

©

10. Install saddlebags, if equipped.

Whenever a wheel is installed and before moving the
motorcycle, pump brakes to build brake system pressure.
Insufficient pressure can adversely affect brake perform-
ance, which could result in death or serious injury.
(00284a)

11. Pump brake pedal to move pistons out until they contact
both brake pads. Verity piston location against pads.




































VEHICLE ALIGNMENT

2.11

INSPECTION

| [
!

AWARNING

Only a Harley-Davidson dealer should perform vehicle
alignment. Improper alignment can adversely affect sta-
bility and handling, which could result in death or serious
injury. (00C60a)

AWARNING

Check vehicle alignment according to following proced-
ures. Incorrect alignment can adversely affect stability and
handling, which could result in death or serious injury.
(00287a)
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Verity wheels are true to specifications. See 2.9 TRUING
LACED WHEELS or 2.10 CHECKING CAST WHEEL
RUNOUT.

Check steering head bearing adjustment and adjust if
necessary. See 1,20 STEERING HEAD BEARINGS: ALL
BUT FLSTSB or 1.21 STEERING HEAD BEARINGS:
FLSTSB.

Check that center of rear axle is equidistant fram the center
of the rear fork pivot shafl. Check measurements on both
sides of vehicle. The measurement must be equal to within
1432 in. (0.794 mm) on both sides of vehicle. Adjust if
necessary.



FRONT BRAKE MASTER CYLINDER

2.12

Do not use parts from single caliper repair kits (9/16 inch
bore) on dual caliper models. Likewise, do not use parts
from dual caliper repair kits (11/16 inch bore) on single
caliper models. Using incorrect parts can cause brake
failure, which could result in death or serious injury.
(00278a)

CAUTION

D.O.T. 4 brake fluid will damage painted and body panel
surfaces it comes in contact with. Always use caution and
protect surfaces from spills whenever brake work is per-
formed. Failure to comply can result in cosmetic damage.
(00239b)

CAUTION

Do not allow dirt or debris to enter the master cylinder
reservoir. Dirt or debris in the reservoir can cause improper
operation and equipment damage. (00205c)

See Figure 2-30. Master cylinders designed for dual disc {two
caliper) operation have an 11/16 in. {17.5 mm) bore, while
those that are designed for single disc {one caliper) operation
have a 8/16 in. (14.3 mm) bore. The bore size is stamped on
the master cylinder assembly inboard of the handlebar clamp
bracket.

REMOVAL AND DISASSEmMBLY

—_

Drain brake fluid.
a. Open bleeder nipple cap on front brake caliper.
b. Install end of a length of clear plastic tubing over cal-

iper bieeder valve, while placing free end in a suitabie
container.

c. Open bleeder valve about 1/2-turn.
d. Pump brake hand lever to drain brake fluid.

e. Ciose bleeder valve.

CAUTION

Avoid leakage. Be sure gaskets, banjo bolt(s), brake line
and master cylinder bore are clean and undamaged before
assembly. (00322a)

2. Remove bolt and two steel/rubber washers to disconnect
fitting of hydraulic brake line from master cylinder. Discard
washers,

CAUTION

Do not remove or install the master cylinder assembly
without first positioning a 5/32-inch (4 mm)} thick insert
between the brake lever and lever bracket. Removing or
installing the master cylinder assembly without the insert
in place may result in damage to the rubber boot and
plunger on the front stoplight switch. (00324a)
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1. Inner caliper housing B. OQuter caliper housing

2. Crossover seal 9. 0O-ring

3, Square seal (4) 10. Bleeder valve

4. Wiper (4) 11. Bridge bolt

5. Piston (4) 12. Bridge bolt/pad pin

6. Anti-rattle spring {4} 13. Upper mounting bolt (long}
7. Brake pads (2) 14. Lower mounting bolt (short)

Figure 2-34. Front Brake Caliper

2. If necessary, remove bleeder vaive (10). d. Apply low pressure compressed air to banjo bolt hole
(1) to remove pistons from caliper bores. Listen for

AWARNING all four pistons to "pop" against the tool.

. i bolt .
Compressed air can pierce the skin and flying debris from e. Remove bridge bolts and remove tool

compressed air could cause serious eye injury. Wear
safety glasses when working with compressed air. Never
use your hand to check for air leaks or to determine air 5. |f necessary, remove pad springs from each piston.
flow rates. (00061a)

3. See Figure 2-35 and Figure 2-36. Remove pistons. CAUTION

a. Place FRONT BRAKE CALIPER PISTON  Avoid leakage. Prevent damage to piston or piston bore.
REMOVER (Part No. HD-48649) (3) between caliper  Use non-metallic tools when servicing components.

4. Wiggle pistons from caliper bores to completely remove.

housings. (00529d)
NOTE 6. See Figure 2-37. Remove and discard crossover seal (1)
Ensure the hole in the tool {1) aligns with the crossover from inside caliper housing.

holes (2} in the caliper housings. . . .
@ P g 7. Using a wooden toothpick (2), remove a wiper (3) and

b. Insert two bridge bholts (2) (metric) and tighten square seat (4) from each caliper bore. Discard all
securely. removed parts,

c. If the bleeder valve was removed, install finger-tight.
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CAUTION

Avoid leakage. Be sure gaskets, banjo bolt(s), brake line
and master cylinder bore are clean and undamaged before
assembly. (00322a)

2. Lubricate new steel/rubber washers with D.0O.T. 4 BRAKE
FLUID. Conrnect the brake line (3) to caliper using two
new steel/rubber washers {2) and banjo balt {1). Tighten
to 17-22 fi-Ibs (23.1-29.9 Nm).

AcAuTION

Direct contact of D.O.T. 4 brake fiuid with eyes can cause
irritation. Avoid eye contact. In case of eye contact flush
with large amounis of water and get medical attention.
Swalilowing large amounts of D.O.T. 4 brake fluid can cause
digestive discomfort. if swallowed, obtain medical atten-
tion. Use in well ventilated area. KEEP QUT OF REACH OF
CHILDREN. (00240a)

3. Remove cover from front brake master cylinder. Fill master
cylinder with D.O.T. 4 BRAKE FLUID. Verify that fiuid leve!
is 1/4 = 1/8 in. (6.35 £ 3.18 mm} below top of reservoir
with master cylinder in a level position.

AWARNING

After servicing brakes and before moving motoreycie,
pump brakes to build brake system pressure. Insufticient
pressure can adversely affect brake performance, which
could result in death or serious injury. {00279a)

4. Bleed brake system. See 1.16 BLEEDING BRAKES.

AAWARNING

A plugged or covered relief port can cause brake drag or
lock-up, which could lead to loss of control, resulting in
death or serious injury. (00288a)

5. Verify proper operation of the master cylinder relief port.
Actuate the brake lever with the cover removed. A slight
spurt of fluid wilt break the surface if all internal compon-
ents are working properly.

6. Insiall gasket and cover on master cylinder. Tighten cover
screws to 12-15 in-lbs (1.4-1.7 Nmj.

7. Turn ignition switch ON. Pump brake hand iever to verify
operation of the brake lamp.

AWARNING

After repairing the brake system, test brakes at iow speed.
If brakes are not operating properly, testing at high speeds
can cause loss of control, which could result in death or
serious injury. (00289a}

8. Testride the motorcycle. f the brakes feel spongy, bleed
the system again. See 1.16 BLEEDING BRAKES.
NOTE

Avoid making hard stops for the first 100 miles (160 km). This
allows the new pads o become conditioned to the brake discs.

A M,
STI04090)

1. Banjo bolt

2, Steelrubber washer (2)

3. Front brake line

4. Upper mounting bolt (meiric)
5. Lower mounting bolt {metric}

Figure 2-40. Front Caliper
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FRONT BRAKE CALIPER: FLSTSB

2.14

REMOVAL

AACAUTION

Direct contact of D.O.T. 4 brake fluid with eyes can cause
irritation. Avoid eye contact. In case of eye contact flush
with large amounts of water and get medical attention.
Swallowing large amounts of D.0.T. 4 brake fluid can cause
digestive discomfort. If awallowed, obtain medical atten-
tion. Uae in well ventilated area. KEEP OUT OF REACH OF
CHILDREN. (00240a)

CAUTION

Avoid leakage. Be sure gasketa, banjo holt(s), brake line
and caliper bore are clean and undamaged before
assemnbly. (00321a)
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CAUTION

D.0.T. 4 brake fluid will damage painted and body panel
surfaces it comea in contact with. Always use caution and
protect aurfaces from spills whenever brake work is per-
formed. Failure to comply can result in cosmetic damage.
(00239h)

1. Remove banjo bolt and two steel/rubber washers to dis-
connect brake line from caliper. Discard washers.

2. See Figure 2-41. Remove lower caliper screw/guide pin
(12).

3. Remowve spring pin (17), washer (18}, upper caliper
mounting screw (10), and washer (11}.

4, Remove caliper (15) with pads from brake disc.
If the front brake caliper support assemnbly needs to be
removed, parform the following steps:
a. Remove acorn stud (8), washer (7), and spring pin

(23}.

b. Remove screws (1, 22) with brake line clamp (2}, fork
leg bracket (3), and brake reaction link (20).






ACAUTION

When removing piston with compressed air, piston can
develop considerable force and fly out of caliper bore.
Keep hands away from piston to avoid possible injury.
(00530b)

NOTE
Be sure piston is not dropped on hard surface.

4. Remove the piston dust boot (7). Then remove the piston
by applying air pressure to the hydraulic brake line inlet.

o

Pull guide pir (16) out, then remove dust boot (15) from
groove in caliper.

6. Pry seal {5) and the three o-rings (2} out of their grooves.

CLEANING AND INSPECTION B

Use denatured alcohol to clean brake system components.
Do not use mineral-based solvents (such as gasoline or
paint thinner), which will deteriorate rubber parts even
after assembly. Deterioration of these components ¢an
cause brake fallure, which could result in death or serjous
injury. (00291a)

1. Clean all parts with denatured alcohol or D.O.T. 4 BRAKE
FLUID. Do not contaminate with mineral ¢il or other
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solvents, Wipe parts dry with a clean, lint free cloth. Blow
out drilled passages and bore with a clean air supply. Do
not use a wire or similar instrument to clean drilled pas-
sages.

2. Carefully inspect all components. Replace any parts that
appear damaged or worn.

a. Check pistons for pitting, scratches or corrosion on
face and also on ground surfaces.

b. Inspect caliper piston bore. Do not hone bore. ¥ bore
shows pitting or corrosion, replace caliper.

¢. Always replace seals and o-rings after disassembly.

Always replace brake pads in complete sets for correct
and safe brake operation. Improper brake operation could
result in death or serious injury. (00111a)

3. Inspect brake pads and brake disc. If brake pad friction
material is worn te 1/16 in. {1.6 mm) or less, replace entire
set. After the brake pads are installed, burnish by making
normal stops.

NOTE
Avoid making hard stops for the first 100 mites (160 km). This
allows the new pads to become conditioned to the brake disc.






6. Lightly coat the cavity of dust boot (15) with Dow Corning
44 grease. Insert the flanged end of dust boot into the
internal groove of the top caliper mounting lug.

7. Push the guide pin (16} into dust boot. Push guide pin until
the dust boot seats in the grooved shoulder of the pin.

8. Place the inner pad of brake pad set (11) (without insulator
backing) in the recessed seat, machined into the caliper.

5. Position the retainer pad (S) within the counterbore at the
inside end of the caliper. Insert self-tapping retainer screw
(10) through the hole in the center of pad retainer and
thread into the hole in the pad. Tighten the screw to 40-50
in-lbs (4.5-5.6 Nm).

10. Lay the mounting bracket (17) down on a firm flat surface.
The upper mounting bolt hole must be positioned at the
upper right.

11. See Figure 2-43. Install the spring clip at the top of
mounting plate as shown.

12. See Figure 2-42. Take the outer pad of the brake pad set
(11) {(with insulator backing) and place it on top of the
spring clip with the lower end of the pad slightly entering
the opening of the mounting plate. With the pad centered
within the mounting plate and the insulated back facing
downward, push down on the pad until it is against the flat
surface and is held firmly by spring tension from the spring
clip.

13. Insert the outer pad of the brake pad set (11), mounting
bracket (17}, and spring clip {14} assembly into place with
the backside of the pad against the face of the piston.

NOTE
The spring clip loop and friction material must always face
away from the piston. If it is wrong, the pad must be removed,
the mounting plate reversed and the parts assembled again.

sm{3agt

1. Spring clip
2. Mounting ptate
3. Pad

Figure 2-43. Spring Clip Installation

INSTALLATION

1. See Figure 2-41. Coat the outside diameter of lower caliper
screw/guide pin (12) with Dow Corning MOLY 44 light
grease {Part No. 94674-99).

2. Position the caliper with the disc between the friction pads.
Align the two mounting holes in the caliper with the
mounting holes in the bracket.
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3. Place flat washer (11) on upper mounting bolt (10). Then
insert mounting bolt through caliper bracket (13) and upper
guide pin (14).

NOTE
See Figure 2-44. The Springer caliper bracket has a cast-in
nub that engages a hole in the mounting plate.

4. See Figure 2-41. Insert the lower caliper screw/guide pin
(12). Tighten to 25-30 ft-Ibs (33.5-40.7 Nm).

5. Tighten upper caliper mounting bolt (12} to 25-30 fi-lbs
(33.9-40.7 Nmy}. Install washer (16) and new spring pin
(17).

6. Install bleeder valve into the caliper, if removed. Tighten
to 80-100 in-lbs {9.0-11.3 Nm).

7. Install screw (1) with brake line clamp (2) and screw (22).
Tighten screws to 35-40 ft-lbs (47.5-54.3 Nm).

B. Place brake reaction ink {20) in position on fork leg bracket
(3). Install washer (19}, bolt (1B), washers (21, 6), and
acorn nut (5). Tighten acorn nut {5) to 35-40 ft-Ibs (47.5-
54.3 Nm).

9. Install washer (7}, acorn stud {8), and new spring pin (23},

if removed. Tighten acorn stud to 35-40 ft-lbs {(47.5-54.3
Nm)

CAUTION

Avoid leakage. Be sure gaskets, banjo bolt(s), brake line
and master cylinder bore are clean and undamaged before
assembly. (00322a)

10. Install the brake line if removed. Lubricate new banjo
washers with D.O.T. 4 BRAKE FLUID and cennect the
brake line to the caliper. Tighten banjo bolt to 17-22 ft-lbs
(23.0-29.8 Nm). Install brake line clamp and brake line
clamp bolt.

AcauTion

Direct contact of D.O.T. 4 brake fluid with eyes can cause
irritation. Avoid eye contact. In case of eye contact flush
with large amounts of water and get medical aftention.
Swallowing large amounts of D.O.T. 4 brake fluid can cause
digestive discomfort. If swallowed, obtain medical atten-
tion. Use in well ventilated area. KEEP OUT OF REACH OF
CHILDREN. (00240a)

11. Add D.O.T. 4 BRAKE FLUID to the master cylinder
reservoir until the fluid level is 1/8 inch (3.2 mm) from the
top. Do not reuse otd brake fluid. Use only D.O.T. 4 fluid
from a sealed container.

AAWARNING

After servicing brakes and before moving motorcycle,
pump brakes to build brake system pressure. Insufficient
pressure can adversely affect brake performance, which
could resuit in death or serious injury. (00279a)

12. Bleed brake system and tighten bleeder valve as directed.
See Service Manual.



AWARNING

A plugged or covered relief port can cause brake drag or
lock-up, which could lead to foss of control, resulting in
death or serious injury. (00288a)

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

14. Install gasket and cover on master cylinder. Tighten cover
screws to 12-15 in-lbs {1.4-1.7 Nm}.

AWARNING

After repairing the brake system, test brakes at low speed.
If brakes are not operating properly, testing at high speeds
can cause loss of control, which could result in death or
serious injury. (00289a)

15. Test brake system.

a, Turn ignition switch ON. Pump brake hand lever to
verify operation of the brake lamp.

b. Test ride the motorcycle. If the brakes feel spongy,
bieed the system again. See Service Manual.

’L

1. Brake bracket
2. Cast-in nub

3. Mounting plate
4. Hole

Figure 2-44. Springer Brake Bracket
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Slider pin

Bushing (upper)

Pad pin

Bleeder valve with o-ring

Caliper housing

Square seals (4)

Piston (2)

Phenolic insulator (available only in repair kit)

NN RN

9. Torque clip

10. Rear caliper mount
11. Rubber bumper
12. Brake pads (2}

13. Anti-rattle spring
14. Rubber boot

15. Bushing (lower)
16. Mounting bolt

Figure 2-53. Rear Brake Caliper

Compressed air can plerce the skin and flying debris from
compressed air could cause serious eye Injury. Wear
safety glasses when working with compressed air. Never
use your hand to check for air leaks or to determine air
flow rates. (000614}

ACAUTION

When removing piston with compressed air, piston can
develop considerable force and fly out of caliper bore.
Keep hands away from piston to avold possible injury.
(00530b)

NOTE

Phenolic insulators may be loose when the brake pads are
removed, or may loosen when the pistons are expanded from
their bores. If insulators are not damaged, they can be reused.
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3. See Figure 2-54. Remove pistons.

a. Place BRAKE CALIPER PISTON REMOVER {Part
No. HD-48648) (3) into caliper housing. Install bolt
{2) only enough to hold tool in place.

NOTE
Tool retaining bolt (2) is used only to keep tool from slip-
ping ouf of the caliper during piston removal, and does
not need to be tight. Do not use a wrench o tighten.

b. Ifthe bleeder valve was removed, install it finger-tight.

c. Apply low pressure compressed air to banjo bolt hole
(1) to remove pistons from caliper bores, Listen for
both pistons to "pop" against the tool.

d. Remove piston remover tool.

4. Wiggle pistons from caliper bores to completely remove.






2. Carefully inspect all components. Replace any parts that
appear damaged or worn.

a. Check pistons for pitting, scratches or corrosion on
face and also on ground surfaces.
b. Inspect phenclic insulators for damage.

¢. Inspect caliper piston bore. Do not hone bore. If bore
should show pitling or corrosion, replace caliper.

d. Inspect pad pin for grooving and wear. Measure the
pad pin diameter in an unworn area, and then in the
area of any grooving or wear. If wear is more than
0.015 in. (0.38 mm), replace both pins.

e. See Figure 2-53. Inspect rubber boot (14) for cracks
and damage. Inspect bushing (15} for free movement.
Inspect bushing (2) for free movement or damage.

f.  Always replace square seals after disassembly.

3. If decal on outside housing is removed, scrape remaining
adhesive from surface with a razor blade.

4. Inspect brake pads and brake disc. See 1.17 BRAKE
PADS AND DISCS.

ASSEMBLY

NOTE

Do not use D.O.T. 4 brake fluid for lubrication. Use of D.O.T.
4 brake fluid will result in increased lever travel.

1. Lubricate the following parts prior to assembly using a
light coat of G.E. VERSILUBE® #G322 L SILICONE
GREASE {marked "Piston Lube"} from the service parts
kit. All other surfaces must be dry for assembly.

a. Lubricate nose radius and outside diameter of piston.
Apply lube to inside of caliper piston bores.

b. Apply lube to inside diameter of square seals.

CAUTION

Avoid leakage. Prevent damage to piston or piston bore.
Use non-metallic tools when servicing components.
(00529d)

2. See Figure 2-55. Install two new square seals {2) into
each piston bore. Use a wooden toothpick (1) to aid
installation if needed.

Install anti-ratile spring (3). Ensure it is oriented correctly.

Carefully insert pistons, by hand, into bores of caliper
housing. Press pistons squarely into place until they
botlom in the bores. If installation shows resistance,
remove piston and check that seals are properly installed.

5. See Figure 2-53. Install bieeder valve (4) (with o-ring} in
caliper housing, if removed, and tighten to 80-100 in-ibs
(9.0-11.3 Nm).

NOTE
Ensure phenolic insulators (8) are in place before instailing
brake pads.

6. Insert brake pads into caliper with friction material facing
opening for brake disc.
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7. Install pad pin {3) and tighten to 80-120 in-lbs (9.0-13.6
Nm).

NOTE
If pad pins do not fit, check the following:
*  You are using a sef of pads, not two identical pads.
»  Anti-rattle spring orientation maifches Figure 2-53.

INSTALLATION

1. Install rear axle and caliper mount if removed. Ensure
notch in mount engages tab on rear fork. See 2.6 REAR
WHEEL.

2. See Figure 2-53. Ensure torque clip (9) is in place in cai-
iper mount.
3. See Figure 2-52. Install caliper with pads on caliper mount.

Tighten slider pin (3) and mounting bolt (4} (metric) to 10-
14 fl-lbs (13.6-18.9 Nm). Ensure tabs on brake pads
engage slot (5) in caliper mount.

CAUTION

Avoid leakage. Be sure gaskets, banjo bolt(s), brake line
and caliper bore are clean and undamaged before
assembly. (00321a})

4. Lubricate new steel/rubber washers with D.O.T. 4 BRAKE
FLUID. Connect the brake line to caliper using two new
washers (2} and banjo bolt (1). Tighten to 17-22 t-lbs
{23.1-29.9 Nm),

AACAUTION

Direct contact of D.O.T. 4 brake fluid with eyes can cause
irritation. Avoid eye contact. In case of eye contact flugh
with large amounts of water and get medical attention.
Swallowing large amounts of D.0.T. 4 brake fluid can cause
digestive discomfort. If swallowed, obtain medical atten-
tion. Use in well ventilated area. KEEP OUT OF REACH OF
CHILDREN. (00240a)

5. Remove cover from rear brake master cylinder. Fill master
cylinder with D.O.T. 4 BRAKE FLUID. Verify that fluid level
is 1/4 + 1/8 in. (6.35 £ 3.18 mm} below top of reservoir
with master cylinder in a level position.

AWARNING

After servicing brakes and before moving motorcycle,
pump brakes to build brake system pressure. Insufficient
pressure can adversely affect brake performance, which
could result in death or serious injury. (00279a)

6. Bleed brake system. See 1,16 BLEEDING BRAKES.

AWARNING

After repairing the brake system, test brakes at low speed.
If brakes are not operating properly, testing st high speeds
can cause loss of control, which could result in death or
serious injury. (00289a)




































FRONT FORK: SPRINGER

GENERAL |

This topic is divided as follows:

* 2.19 FRAONT FORK: SPRINGER, Front Shock Absorber
*+ 2.19 FRONT FORK: SPRINGER, Rigid Fork

*+ 2,19 FRONT FORK: SPRINGER, Spring Fork

* 219 FRONT FORK: SPRINGER, Fork Rockers

* 2.1 FRONT FORK: SPRINGER, Fork Stem Bearings

Other important information related to the front fork can be
found under the following topics:

» 228 HANDLEBARS: FLSTSB
*» 1.21 STEERING HEAD BEARINGS: FLSTSB
+  1.22 ROCKER BEARINGS: FLSTSB

FRONT SHOCK ABS__ORBER
Removal

NOTE

The shock absorber does not have a spring, so there is no pre-
load.

1. See Figure 2-67. Remove acorn nuts and washers (1).

2. Remove both screws and washers (2). Remove front shock
absorber (3).

Installation

Do not use attermarket parts and custom made front forks
which can adversely affect performance and handling.
Removing or altering factory installed parts can adversely
affect performance and could result in death or serious
injury. (00001 a}

1. See Figure 2-67. Apply LOCTITE THREADLOCKER 243
{blue} to screws (2).

2. Place shock absorber {3) in position in bracket holes and
install screws, washers, and acorn nuts. Tighten acorn
nuts to 45-50 fi-lbs (61.0-67.8 Nm).

NOTE
Be sure there is no free play belween shock absorber eyes
and shock absorber brackets. Free play between shock
absorber eyes and shock ahsorber brackels indicates incorrect
shock absorber usage.
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Acorn nuts and washers
Screws and washers

w N

Froni_'shock absorber

Figure 2-67. Shock Absorber

RIGID FORK
Removal

NOTE

it is possible to remove the spring fork without removing the
entire fork assembly, if you foliow steps 1-6 under RIGID FORK
REMOVAL and then steps 1-10 under SPRING FORK DISAS-
SEMBLY. Biock up front of vehicle so front wheel is off the
floor.

1. Remove headlamp and mounting block. See 7.15 HEAD-
LAMP. Move headlamp out of the way and let wire support
it.

2. Remove handlebar and risers. See 2.28 HANDLEBARS:
FLSTSB.

3. Remove front brake caliper and brake line. See
2.14 FRONT BRAKE CALIPER: FLSTSBE.

Remove wheel. See 2.5 FRONT WHEEL: FLSTSB.

Remove front fender. See 2.31 FRONT FENDER:
FLSTSB.

6. See Figure 2-68. Remove fork stem acorn nut (2} and
rubber washer (3). Loosen the upper triple clamp pinch
bolt {4).

7. Remove the rigid fork leg studs (1)}






























3. Pack the new bearings with Harley-Davidson Special
Purpose Grease.

4. Install the lower dust shield on the fork stem. Press the
lower bearing into place. Use a sleeve that wifl contact
only the inner race of the new bearing.

INSTALLATION _
FLST, FLSTC, FLSTF/B, FLSTN Models

1. See Figure 2-78. Insert the fork stem and bracket
assembly (12) (with lower dust shield and bearing) into
the frame steering head. Install the upper hearing (7} and
dust shield (8).

2. Install the upper bracket (5), a new washer (3), and fork
stem bolt (2). Tighten the fork stem bolt until the bearings
have no noticeable shake, Fork stem must turn freely from
side to side.

3. Fasten the brake hose bracket to boftom bracket using
original hardware. Tighten bolt to 96-120 in-lbs (10.8-13.6
Nmj}.

4. Install the headlamp assembly.
5. Install the fork sides.

6. Fill neck with Harley-Davidson Special Purpose Grease
through grease fitting located in the steering head.

Properly adjust fork stem bearings. Improper adjustments
affect stability and handling, which could result in death
or serious injury. (00301a)

7. Adjustfall-away. See 1.20 STEERING HEAD BEARINGS:
ALL BUT FLSTSB.

8. Apply LOCTITE ANTI-SEIZE to upper bracket pinch bolt
(4). Tighten to 25-30 ft-lbs (33.9-40.7 Nm).

9. Install the fork stem cap (1).

FXST, FXSTC Models

1. See Figure 2-79. Insert the fork stem bracket assembly
(13) {with lower dust shield and bearing) into the frame
steering head and install the upper bearing (8) and dust
shield (7). Secure with the adjusting nut (6).

2. Install the upper bracket (4), a new lockwasher (3), and
fork stem nut {2). Be sure pin on lockwasher is engaged
in upper bracket hole.

3. Fasten the brake hose bracket to bottom bracket using
original hardware, Tighten bolt to 96-120 in-lbs (10.8-13.6
Nmj).
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4. Install the headlamp assembly.
5. Install the fork sides.

6. Fill neck with Harley-Davidson Special Purpose Grease
through grease fitting located in the steering head.

AWARNING

Properly adjust fork stem bearings. Improper adjustments
affect stability and handling, which could result in death
or serious injury. (00301a)

7. Adjustfall-away. See 1.20 STEERING HEAD BEARINGS:
ALL BUT FLSTSB.

8. Tighten fork stem nut {2) to 70-80 ft-Ibs (94.9-108.4 Nm).
Bend the lockwasher (3) tab against the nut flat.

9. Install the fork stem cap (1).
FXCWC Models

1. See Figure 2-B0. Insert the fork stem bracket assembly
(9) (with lower dust shield and bearing) into the frame
steering head and install the upper bearing (7) and dust
shield (6). Secure with the adjusting nut (5).

2. Install the upper bracket (4), a new locking washer (3},
and fork stem nut (2). Be sure pin on locking washer is
engaged in upper bracket hole,

3. Fasten the brake hose bracket to bottom bracket using
original hardware. Tighten bolt to 96-120 In-lbs (10.8-13.6
Nmj.

4. Install the headlamp assembly.
5. Install the fork sides.

6. Fill neck with Harley-Davidson Special Purpose Grease
through grease fitting located in the steering head.

Properly adjust fork stem bearings. Improper adjustments
affect stabiiity and handling, which could result in death
or serious injury. (003.01 a)

7. Adjustfall-away. See 1.20 STEERING HEAD BEARINGS:
ALL BUT FLSTSB.

8. Tighten fork stem nut {2) to 70-80 ft-ihs {94.9-108.4 Nm).
Bend the {ocking washer {3) tab against the nut flat.

9. Instail the fork stemn cap (1).

FLSTSB Models

See 2.19 FRONT FORK: SPRINGER to instail front fork
assembly,















REAR FORK

2.23

REMOVAL
1.

Remove the rear wheel, rear brake caliper, and caliper
mounting bracket. See 2.6 REAR WHEEL.

Remove the belt guard. See 2.21 BELT GUARD AND
DEBRIS DEFLECTOR.

All but FXCWC: see Figure 2-87. Remove bolt (1) from
splash guard (2). Lift up on lower tabs and pull lower end
of splash guard rearward. Remove splash guard from rear
fork.

FXCWC: Remove rear fender. See 2.35 REAR FENDER:
FXCWC.

See Figure 2-87. Remove the rear shock absorber bolts
and washers (8) only. See 2.22 REAR SHOCK
ABSORBERS.

On California models, detach evaporative canister from
transmission.

NOTE

Refer 1o Table 2-15. When removing pivot shafl, make note of
spacer positionn on each side of transmission. Spacers differ
stightly in length from each other and must be installed on the
same side from which they were removed.

Remove pivot shaft {4) and two spacers (11, 12). Remove
the two bushings (10) inside the spherical bearings (7).
The rear fork can now be removed from the frame.
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CABLE ROUTING The: throttle cables are routed below the handlebars and behind
— T~ -~ T T the triple tree. They continue under the fuel tank through two

AWARNING cable clamps and back to throttle body.

Pinched throttle cables can restrict throtile response,
which could result in loss of control and death or serious
injury. {00423b)
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CLUTCH CONTROL

2.25

REMOVAL

1. Loosen clutch adjuster so clutch cable is fully slack. See
1.11 CLUTCH.

2. See Figure 2-91. Remove the retaining ring (2} and pivot
pin {4). Remove the clutch cable anchor pin (1) from the
hand lever.

AWARNING

Wear safety glasses or goggles when removing or
installing retaining rings. Retaining rings can slip from the
pliers and could be propelled with enough force to cause
serious eye injury. (00312a)

3. Drain transmission lubricant and remove fill plug dipstick.
Remove transmission side cover. See 65 CLUTCH
RELEASE COVER.

4. See Figure 2-92. Note position of refaining ring (1)
opening. Retaining ring opening must be positioned in
approximately the same location during assembly. Remove
retaining ring.

5. Pullinner ramp (2) and ramp coupling (3) out of side cover.
Hold inner and outer ramps together to keep balls from
falling free.

6. Rotate the inner ramp to a position which will allow the
coupling 1o be disconnected from the inner ramp lever
arm. Disconnect coupling from inner ramp. Disconnect
cable end (4) from coupling.

7. Back out threaded cable fitling {5) from side cover.

INSTALLATION

1. See Figure 2-92, Install hew c-ring on end of clutch cabie
threads. Apply a drop of Loctite Threadlocker 243 (blue)
to clutch cable fitting and screw fitting into clutch release
cover. Do not tighten at this time.

2.  Connect cable end to ramp coupling (3). Aotate ramps for
best access and install coupling on inner ramp (2). Place
ramp assembly in position in side cover.

AWARNING

Wear safety glasses or goggles when removing or
installing retaining rings. Retaining rings can slip from the
pliers and could be propelled with enough force to cause
serious eye injury. (D0312a)

3. Install retaining ring {1). Position retaining ring opening to
the right of the outer ramp tang (the stop that prevents
rotation}.

4. Place new gasket on side cover and install, fully tightening
the clutch cabie fitting. See 6.5 CLUTCH RELEASE
COVER.

5. Place afew drops of oil inside cable housing.

NOTE
Anchor pin does not require lubrication.
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6. Check that clutch cable is properly routed.

a. Route clutch cable across the front of handlebars for
the following models: FXSTC, FXST, FXCWC. Route
clutch cable behind handlebars for the following
modeis: FLSTF/B, FLST, FLSTC, FLSTN.

b. Route cable down to clamp on lefl frame downtube.

c. Route cable under engine mount spacer, gear cover,
and through bracket.

d. Route cable to transmission cover.

7. See Figure 2-91. Insert anchor pin {1) through handle and
cluich cable clevis (3).

8. Place handle in bracket and install pivot pin (4) and
retaining ring {2).

9. Adjust clutch cable. See 1.11 CLUTCH.

sm2481

1. Anchor pin |
2. Retaining ring .
3. Clevis i
4. Pivot pin

Figure 2-91. Clutch Cable Installation






HANDLEBARS: ALL BUT
FLSTF/FLSTFB/FLSTSB/FXCWC

2.26

REMOVAL

To prevent accidental vehicle start-up, which could cause
death or serious injury, remove main fugse before pro-
ceeding. (00251b)

1.
2.

Remove maxi-fuse.

Place blanket or protective cover over front of fuel tank o
protect against scraiches and other damage.

Remove front master cylinder, right handlebar switch
assembly, and throttle. See 7.38 RIGHT HANDLEBAR
SWITCH.

Remove clutch control and left handlebar switch assembly.
See 7.39 LEFT HANDLEBAR SWITCH.

NOTE

Original equipment grip is glued in place and must be cut off.
Remave grip only if necessary.

5.
6.

Remove left handiebar grip.

See Figure 2-93. Remove upper handlebar clamp

fasteners (2).

a. FLST/FLSTC/FXST: remove upper handlebar clamp
(5).

b. FLSTN: remove upper handlebar clamp {4).

¢. FXSTC: remove upper handiebar clamp (3}.

Remove handlebar (1).

If removing lower handlebar clamps (7}, remove two lower
handiebar clamp fasteners {16), lockwashers (15}, ground
cable (14} and ground cable washer (13} and iower
handlebar clamps from upper fork bracket {11). Replace
bushings (9) if necessary.
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Handlebar

Upper handlebar clamp fastener {4}
Upper handlebar clamp (FXSTC)
Upper handlebar clamp (FLSTN)
Upper handlebar ctamp (FLST/FLSTC/FXST)
Wire harness retainer (4)
Lower handlebar clamp (2)
Upper cup washer (2)
Bushing (2)
. Spacer (2)
. Upper fork bracket (typical)

. Lower cup washer (2)

. Ground cable washer (right side only)
. Ground cable {right side only}
Lockwasher (2)

. Lower handlebar clamp fastener (2)

Figure 2-93. Handlebars: Afl but FLSTF/FLSTFE/FXCWC



INSTALLATION

1. See Figure 2-93. If lower handlebar clamps (7} were
removed, install lockwashers (15) on lower handlebar
clamp fasteners (16). Install ground cable (14} and ground
cable washer (13) on right-side fastener.

NOTE
Int next step, make sureé cup washers (8, 12), bushings (8) and
spacer (10) are in position in upper fork bracket (11).

2. Slide lower handlebar clamp fasteners through upper fork
bracket.

3. Loosely install lower handlebar clamps to upper fork
bracket using lower handlebar clamp fasteners,

4. See Figure 2-94. Place handlebars on lower handlebar
clamps. Install upper handlebar clamps. Install but do not
tighten clamp fasteners.

5. Using knurled areas of handlebar as a guide, center
handlebars between lower handlebar clamps.

NOTE
On some models, knuried areas of handiebar will be completely
hidden by upper handiebar clamp and will not be visibie at alt
when handiebar is centered properly.

6. Raise handlebars to normal riding position and hold in
position.

7. Secure handlebars in clamp:
a. Hand tighten two front screws (4).

b. Tighten rear fasteners (3) to 12-15 ft-lbs (16.3-20.3
Nm).

c. Finaltighten two front screws {4) to 12-15 fi-Ibs (16.3-
20.3 Nm). Slight gap between upper and lower clamps
should exist at front.

8. See Figure 2-93. Tighten lower handlebar clamp fasteners
(16) t0 30-40 ft-Yos (40.7-54.3 Nm).

9. Install right and left switch assemblies, throttle control,
clutch lever assembly, and front master cylinder assembly.
See 7.38 RIGHT HANDLEBAR SWITCH and 7.39 LEFT
HANDLEBAR SWITCH.

10. Test front brake lever for pressure and operation.

11. Test throttle for carrect operation. Adjust as required. See
Adjustment under 1.13 THROTTLE CABLES.

12. Install maxi-fuse.

AWARNING

After installing seat, pull upward on seat to be sure it is
locked in position. White riding, a loose seat can shift
causing loss of control, which could result in death or
serious injury. (00070b}

13. Install seat.

AwWARNING

Be sure that al! lights and switches operate properly before
operating motorcycle. Low visibility of rider csn result in
death or serious injury. (00316a)

14. Turn the ignitionfight key switch to IGNITION and test
lights and switches for proper operation.

15. Apply brake lever to test stop light lamp.
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[
Lower clamp (2)
Cast-in spacers (2) !
Rear screw (2)
Front screw (2)

neLh =

Upper clamp

Figure 2-94. Handlebar Riser

2010 SoHail Service: Chassis 2-89



HANDLEBARS: FLSTF/B

REMOVAL

To prevent accidental vehicle start-up, which could cause
death or serious injury, remove main fuse before pro-
ceeding. (00251b)

1.  Remove maxi-fuse.
2. See Figure 2-95, Rermove acorn nut (1) and washer {2).

3. Remove instrument console and allow to hang off the left
side, Suspend console using an elastic cord or piece of
small rope to prevent strain on the harness.

4. Unplug fuei gauge connector located under the fuel tank.

5. Remove fuel tank fasteners, vent hose, and fuel supply
fitting. Slide fuel tank back to access electricat connectors.
See 4.6 FUEL TANK.

B. Place blanket or proteclive cover over front of fuel tank to
protect against scraiches and other damage.

7. Disconnect all left and right side hand control connectors
from main harness.

NOTE
Make note of wire cofors and locations in connector before
removal. This will ensure proper wire location in connector
during installation.

8. ldentily wire locations and remove terminals from hand
control connector housings (left hand control connector
[24], right hand control connector [22]). See A.9 MOLEX
CONNECTORS for connector information.

9. Remove terminals from turn signal lamp multilock con-
nector. See A.1 AMP MULTILOCK CONNECTORS for
connector information.

10. Remove front master cylinder, right handlebar switch
assembly, and throtlle. See 7.38 RIGHT HANDLEBAR
SWITCH.

11. Remove clutch control and ieft handlebar switch assembly.
See 7.39 LEFT HANDLEBAR SWITCH.

NOTE
Original equipment grip is glued in place and must be cut off
{o remove. Remove grip only if necessary.

12. Hernove !eft handlebar grip.

13. Remove switch housings, turn signals and wiring from
handlebars.

14. See Figure 2-96., Remove upper handlebar clamp
fasteners (2) and upper handlebar clamps {3).

15. Hemove handlebars.

16. If removing lower handlebar clamps {4), remove two lower
handlebar clamp fasteners (14}, lockwasbhers (13), ground
cable (12), ground cable washer (11), washers (10} and
lower handlebar clamps from upper fork bracket (B}.
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‘i. Acorn nut
2. Washer

Figure 2-95. Instrument Console









HANDLEBARS: FLSTSB

2.28

REMOVAL -

To prevent accidental vehicle start-up, which could cause
death or serious injury, remove main fuse before pro-
ceeding. (00251b)

1. Remove maxi-fuse.

2. Place blanket or protective cover over front of fuel tank to
protect against scratches and other damage.

3. Remove front master cylinder, right handlebar switch
assembiy, and throttle. See 7.38 RIGHT HANDLEBAR
SWITCH.

4. Remove cluich control and left handlebar switch assembly.
See 7.39 LEFT HANDLEBAR SWITCH.

NOTE
Original equipment grip is glued in place and must be cut off.
Remove grip only if necessary.

5. Remove lefl handiebar grip.
B. See Figure 2-98. Remove upper handlebar clamp screws
(1.

NOTE
Ground spring (3) is on right side only,

7.  Remove handlebar.

8. Itremoving risers (7), remove both lower handlebar clamp
locknuts (4}, washers (5), and upper rubber bushings (6),
risers (7}, and lower rubber bushings (6).

INSTALLATION

1. See Figure 2-98. If risers (7} were removed, install lower
rubber bushings (6) on rigid fork leg stud (8). Install risers
(7). upper rubber bushings (8), washers (5), and locknuts

(4).
Tighten locknuts (4) to 25-35 ft-lbs (33.9-47.5 Nm)
3. Onright side, install ground spring (3).

NOTE
Using knurled areas of handlebar as a guide, center handiebars
betweesn lower handlebar clamps.

4. Place handlebars oniower handlebar clamps. install upper
handlebar ciamps with screws (1), but do not tighten. Make
gap between clamps and risers even, front and rear.

5. Raise handlebars to normal riding position and hold in
position. Tighten screws (1} to 15-18 fi-lbs {20.3-24.4 Nm)

6. Install right and lefl switch assemblies, throttle control,
clutch lever assembly, and front master cylinder assembly.
See 7.38 RIGHT HANDLEBAR SWITCH and 7.39 LEFT
HANDLEBAR SWITCH.

7. Testfront brake iever for pressure and operation.

Test throttle for correct operation. Adjust as required. See
Adjustment under 1.13 THROTTLE CABLES.

9. Install maxi-fuse.

AWARNING

After installing seat, pull upward on seat to be sure it is
locked in position. While riding, a loose seat can shift
causing loss of control, which could result in death or
gerious injury. (00070b)

10. Install seat.

AWARNING

Be sure that all lights and switches operate properly before
operating motorcycle. Low visibility of rider can result in
death or serious injury. (00316a)

11. Turn the ignitiondight key switch to IGNITION and test
lights and switches for proper operation.

12. Apply brake lever to test stop light lamp.
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24, Installinstrument console. 7.25 INSTRUMENT CONSOLE:
FXCWC.

258, Install maxi-fuse.

AAWARNING

After installing seat, pull upward on seat to be sure it is
locked in position. While riding, a lcose seat can shift
causing loss of control, which could result in death or
setious injury. (00070b})

26. Install seat.

27. Test throtlle jor correct operation. Adjust as required. See
Adjustment under 1.13 THROTTLE CABLES.
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AWARNING

Be sure that all Yights and switches operate propetly before
operating motorcycle. Low visibility of rider can result in
death or serious injury. (00316a)

28. Turn the ignitionflight key switch to IGNITION and test
lights and switches for proper operation.

29. Apply brake lever to test stop light lamp.

AAWARNING

After repairing the brake system, tast brakes at low apeed.
If brakes are not operating properly, testing at high speeds
can cause loss of control, which could result in death or
serious injury. (00289a)

30. Test front brake lever for pressure and operation.









INSTALLATION o

AWARNING

Do not use aftermarket parts and custom made front forks
which can adversely affect performance and handling.
Removing or altering factory installed parts can adversety
affect performance and could result in death or serious
injury. (00001a)

DO NOT:

Alter the fendet brackets to lower the fender. Doing
this could allow the front wheel to bind on the fender
during hard stops or big bumps.

Replace the O.E.M. tire with & higher-aspect ratio tire.
Doing this could aliow the front wheel to bind on the
fender during hard stops or big bumps.

Reptace the O.E.M. tire with a traditional-looking 16
in. front wheel, tire and front fender. In addition to

above, this could adversely affect the handling char-
acteristics of this motorcycle.

Harley-Davidson has designed and manufactured this
special, custom front end according to our very stringent
and well-tested standards. If you modity the Springer front
end in any way that changes our original design, Harley-
Davidson cannot and will not assume responsibility.

1. See Figure 2-107. Place fender into position and loosely
install acorn stud assemblies (3, 11).

2. Install screw (4) and tighten to 18-22 fi-Ibs (24.4-29.9 Nm).

Tighten acorn stud assemblies to 35-40 ft-Ibs (47.5-54.3
Nm).

Tighten locknut (7} to 25-30 ft-lbs {33.9-40.7 Nm).

Install new spring pin (15).
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7. Check turn signal and lamp operation.
AWARNING s Pop

Be sure that all lights and switches operate properly before
operating motorcycle. Low visibility of rider can result in
death or serious injury. (00316a)
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7. Check turn signal and lamp operaticn.
AwARNING

Be sure that all lights and switches operate properly before
aoperating motorcycle. Low visibility of rider can result in
death or serious injury. (00316a)
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AWARNING

After instatling seat, pull upward on seat to be sure it is
locked in position. While riding, a loose seat can shift
causing loss of control, which could result in death or
serious injury. (00070b)

10. Install seat.

AWARNING

Be sure that all lights and switches operate properly before
opersting motorcycle. Low visibility of rider ¢an result in
death or serious injury. (00316a)

11. Check turn signal and lamp operation.
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Figure 2-113. FXST/FXSTC Rear Fender Wire Routing
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REAR FENDER: FXCWC

2.35

REMOVAL

1. Remove seat.

AAWARNING

To prevent accidental vehicle start-up, which could cause
death or serious injury, remove main fuse before pro-
ceeding. (00251b)

2. Remove maxi-fuse.

NOTE
To verify proper installation, make note of fender wire routing
and hardware locations before removal,

3. Disconnect rear wiring harness connector under seat.
4. See Figure 2-114. Remove lower mounting bolts (8, 6).

NOTE
To avoid scraiches to painted fender and swing arm, wedge a
clean shop rag between the fender and tire. This will prevent
the fender from dropping on the tire when the remaining
mounting bolls are removed.

5. Remove upper mounting bolts {10, 3).
6. Carefully remove fender {2} from motorcycle.

7. Remove license plate bracket (1) and turn/running/stop
lamps {11), if needed. See 7.19 TURN SIGNALS AND
RUNNING LIGHTS, Lamp Replacement.
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INSTALLATION

1. See Figure 2-114. Install license plate bracket (1) and
turn/running/stop lamps {11), if removed. See 7.19 TURN
SIGNALS AND RUNNING LIGHTS, Lamp Replacement.

2. Carefully place fender {2) into position on motorcycle.
Support rear of fender with a clean, folded shop cloth.

3. Loosely install upper mounting bolts (10, 3} with washers
(9, 4).

4. Loosely install lower mounting bolts (B, 6) with washers
{7.5).

5. Torgue upper mounting bolt (10), then upper mounting
bolt (3} to 30-35 ft-lbs (40.7-47.5 Nm).

6. Torque lower mounting belt (8), then lower mounting bolt
(6) to 28-32 ft-lbs (38.0-43.4 Nm).

7. Loosen upper mounting bolts (10, 3), and re-torque upper
mounting bott (10), then upper mounting bolt (3} to 48-52
A-lbs (65.1-70.6 Nm).

8. Connect rear wiring harness connector under seat.

9. Install maxi-fuse.

After installing seat, pull upward on seat to be sure it is
locked in position. While riding, a loose seat can shift
causing loss of control, which could resuit in death or
serious injury. (00070b)

10. Install seat.
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2.0 in. (50.8 mm})

Figure 2-120. Conduit Placement
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JIFFY STAND

2.38

CLEANING

AWARNING

The jiffy stand locks when placed in the full forward (down)
position with vehicle weight on R. If the jiffy stand is not
in the full forward (down) position with vehicle weight on
it, the vehicle can fall over which could result in death or
serious injury. (000068a)

AWARNING

Always park motorcycle on a level, firm surface. An
unbalanced motorcycle can fall over, which could result
in death or serious injury. (060039a)

AWARNING

Be sure jiffy stand is fully retracted before riding. If jitly
stand is not fully retracted, it can contact the road surface
causing a loss of vehicle control, which could result in
death or serioua injury. (00007a)

[y

Block motorcycle underneath frame so both wheels are
raised off the ground.

2. See Figure 2-121. Inspect clevis pin (1) and bushings (2).
If covered with dirt, wipe dirt off with a shop towel and
spray clevis pin and bushings with LUBRIPLATE 110.

3.  Move jiffy stand (9, 10} forward and back to infuse LUBR!-
PLATE 110 into mating parts.

4. Check that jiffy stand operates correctly before using.

smO3301

Clevis pin

Bushing {2}

Spring

Spring bracket

Jifty stand bracket

Pretzel clip

Fastener (3)

Bumper

. Jifty stand (all but FLSTN)
10. Jifty stand (FLSTN)

11. Sensor (HDI modeils)

12. Screw, sensor (HDI models}

Figure 2-121. Jifty Stand

PONIO LN

SENSOR (HDI MODELS)

1. See Figure 2-121. Make a note of harness routing for ease
of assembly. Disconnect sensor connector located in the
front electrical caddy.

Remove any cable anchors and tie straps.
3. Remove screw {12} and remove sensor (11).

Installation is in reverse of removal. Tighten screw {12) to
96-144 in-Ibs (10.8-16.3 Nm).
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REMOVAL

AWARNING

Block vehicle under frame such that vehicle will not fall
when jifty stand is removed. Fallure o properly block
vehicle could result in death or serious injury. (00462b)

1. Detach shifter linkage.

2. See Figure 2-121. Remove the three fasteners (7) from
jifty stand bracket (5).

3. Detach spring (3) from jifly stand and spring bracket (4).
Remove pretzel clip (6) from clevis pin (1}.
Remove clevis pin and bushings (2} to free jiffy stand from
iiffy stand bracket.

INSTALLATION

AWARNING

If leg stop is incorrectly installed, excessive wear can allow
vehicle to fall when rested on jiffy stand, which could result
in death or serious injury. (00479b)
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See Figure 2-121. Instail bracket.

a.
b.

C.

Apply LUBRIPLATE 110 to clevis pin (1).
Place jiffy stand into position.
Install lower bushing (2) on clevis pin (1).

Install clevis pin (1) through jifty stand (9, 10} and jiffy
stand bracket (5).

Place top bushing (2) on clevis pin (1).
Instalt pretzel clip (6) in clevis pin {1).

Attach spring (3} to jiffy stand (8,10} and spring
bracket (4). When properly installed, hook on spring
side connected to bracket faces upward.

Install jiffy stand and bracket assembly with three
fasteners (7). Tighten to 25-30 ft-lbs (33.9-40.7 Nm).

Altlach shifter linkage.

Check that jifty stand operates correctly before using.






SEAT AND STRAP RETENTION NUT

2.40

REPLACEMENT

If the retention washer is removed, the retention nut will fall
through the fender. The procedure below lifts the retention nut
up through the fender on the cable lie sirap for ease of
replacement,

1. Slide retention nut over tapered end of cable tie strap so
that larger Q.D. of nut rests on cable tie strap eyelet.

2. From bottom of rear fender, feed cable tie strap up through
fender hole.

3. See Figure 2-124. With tab (1) on retention nut (2} seated
in notch of fender hole, pull up on cable tie strap to hold
nut snug against underside of rear fender.

4. From the side opposite the tab, slide on the retention
washer (3} 1o lock the position of the retention nut.

[_st3304

]

1. Tab
2. Retention nut
3. Retention washer

Figure 2-124. Seat Retention Nut
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1. Bracket for seat/pillion
2. Retention nut and retention nut washer
_ 3. Seat strap (FXST/C/B/D style shown)

Figure 2-125. Retention Nut In Use













SEAT: FLSTN/FLSTF/FLSTFB/FLST/FLSTC 2.44
REMOVAL AND INSTALLATION See Figure 2-132. The passenger seat attaches with a single

_ _ - — - screw (1) at the rear and engages the seat mounting fasteners

6) at the front.
AWARNING (6) at the fr
To remove seat (7, 8, 9), remove passenger seat {2, 3, 4) and

After installing seat, puli upward on seat 1o be sure itis  seat mounting fasteners {6). When installing seat, insert tang
locked in position. While riding, a loose seat can shift  at front of seat into the channel in the frame and install seat
causing loss of controi, which could result in death or mounting nuts. Instali passenger seat.

smib33i1

1. Screw 6. Seat mounting fastener (2)

2. Passenger seat (FLSTN) 7. Seat (FLSTN)

3. Passenger seat (FLSTF/B) 8. Seat (FLSTF/B)

4. Passenger seat (FLST, FLSTC) 9. Seat (FLST, FLSTC) |
5. Seat strap

Figure 2-132. Seat: FLSTNFLSTF/FLSTFB/FLST/FLSTC
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STRIPPING MOTORCYCLE FOR SERVICE

3.12

PROCEDURE

NOTE

if performing top end service (or both cam compartment and
top end), follow all the steps listed. If servicing cam compari-
ment components only, perform steps 1 though 8.

1. Position motorcycle on a suitable lift.

2. Hemove seat.

AWARNING

To prevent accidental vehicle start-up, which could cause
death or serious injury, disconnect negative (-) battery
cable before proceeding. (00048a)

3. Disconnect negative battery cable.

4. Drain engine oil. See 1.6 ENGINE CIL AND FILTER.
5. Remove right footboard.
6

Remove exhaust system. See 4.17 EXHAUST SYSTEM:
ALL BUT  FLSTF/FLSTFB/FLSTN/FLSTSB  or

324 2010 Sottail Service: Engine

4.18 EXHAUST SYSTEM:
FLSTF/FLSTFB/FLSTN/FLSTSB as appropriate.

7. Remove air cleaner cover and backplate. See 4.5 AIR
CLEANER ASSEMBLY.

AWARNING

Stop the engine when refueling or servicing the fuel
system. Do not smoke or allow open flame or sparks near
gasoline. Gasoline is extremely flammable and highly
explosive, which could result in death or serious injury.
{00002a)

8. Drain and remove fuel tank. See 4.6 FUEL TANK.

9. Loosen and remove throttle control cables from induction
module.

10. Remove spark plug cables from spark plugs. Remove
spark plugs to avoid damaging them.

11. Remove bolts from top engine mount and frame. Remove
top engine mount and horn bracket as an assembly.

12. Remove induction module connectors and induclion
module. See 4.10 INDUCTION MODULE.



ASSEMBLING MOTORCYCLE AFTER SERVICE

3.13

PROCEDURE

NOTE

If top end service was performed {or both cam compariment
and top end}, folfow all the steps listed. If only cam compart-
ment components were serviced, start with step 5.

1.

Install induction modute. See 4.10 INDUCTION MODULE.
Install induction module connectors.

Install horn bracket assembly to frame tab and cylinder

heads.

a. Tighten two cylinder head bracket bolts to 35-40 ft-
Ibs (47.5-54.2 Nm).

b. Tighten the upper engine to frame mounting bolt to
45-50 ft-lbs (61.0-67.8 Nm),

Install spark plugs te cylinder heads. Connect spark plug
cables to spark plugs. See 1.18 SPARK PLUGS.

Install throttle cables to induction module.

Install fuel tank, fuel gauge connector, fuel tank crossover
tube and instrument console. See 4.6 FUEL TANK.

9.

10.

11.

Fill fuel tank with fuet.

install backpiate and air cleaner cover. See 4.5 AIR
CLEANER ASSEMBLY.

Install heat shields and exhaust. See 4.17 EXHAUST
SYSTEM: ALL BUT FLSTF/FLSTFB/FLSTN/FLSTSB of
4.18 EXHAUST SYSTEM:
FLSTF/FLSTFB/FLSTN/FLSTSB as appropriate.

Instal! right flcorboard.

Fill engine il to proper level. See 1.6 ENGINE OIL AND
FILTER.

Connect negative battery cable.

AWARNING

After installing seat, pull upward on seat to be sure it is
focked in position. While riding, a loose seat can shift
causing loss of control, which could result in death or
serious injury. (00070b)

12,
13.

Instail seat.

Remove motercycle from lift.
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REMOVING ENGINE FROM CHASSIS 3.14

PROCEDURE

1. Position motorcycle on a suitable lift.

2. Remove seat.

AWARNING

Disconnect negative (-) battery cable first. If positive (+)
cable should contact ground with negative {-) cable con-
nected, the resulting sparks can cause a battery explosion,
which could result in death or serious injury. (00049a)

3. Disconnect both baltery cables, negative cable first.
Remove battery.

4. Disconnect rear oxygen sensor connector underneath oil
tank.
5. Drain primary chaincase and cil lank. See 1.6 ENGINE

OIL AND FILTER and 1.9 PRIMARY CHAINCASE LUB-
RICANT.

Stop the engine when refueling or servicing the fuel
system. Do not smoke or allow open flame or sparks near
gasoline. Gasoline is extremely flammable and highly
explesive, which could result in death or serious injury.
(00002a)

6. Drain fuel tank. Remove instrument panel and fuel tank.
See 4.6 FUEL TANK.

7. Remcve left and right foctboards.

8. Remove front electrical caddy See 7.7 FRONT ELEC-
TRICAL CADDY.

9. Remove exhaust system. See 4.17 EXHAUST SYSTEM:

ALL BUT FLSTF/FLSTFB/FLSTN/FLLSTSB or
4.18 EXHAUST SYSTEM:
FLSTF/FLSTFB/FLSTN/FLSTSB as appropriate,

10. Remove belt guard.

11. Loosen rear axle. Loosen belt adjusters. Remave drive
belt from rear pulley. move rear wheel back to provide
access to electrical panel.
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12

13.

14,
15.
16.

17,

18.

19.

20.

21.

22.

23.

24.

25.

26.
27.

Remove the two bolts at the top of the electrical panel.
Remove bolt from bottom of electrical panel. Remove
electrical panel.

Remove cil tank. See 3.31 OIL TANK: ALL BUT FXCWC
or 3.32 OIL TANK: FXCWC.

Remcve starter. See 7.13 STARTER.
Unplug the vehicle speed sensor (VSS).

Remove primary chaincase cover and primary chaincase.
See 5.5 PRIMARY CHAINCASE HOUSING.

Remove upper and lower fasteners from seat post. Discon-
nect coil connector and remove the post with the coil
attached.

Position a jack with a wooden block under the engine.
Remove the shift arm.

Remove the bracket (right side) connecting the frame to
the transmission case.

Remove the four fasteners connecting the engine to the
transmission.

Note routing of clutch cable before removing. Disconnect
clutch cable from clutch lever. Unclip cable at left side
frame downtube and pull cable through chassis 1o right
side of motorcycle. Leave cable installed on transmission.

On California models, remove the three hoses from the
evaporative emissions canister.

Remove the pivot shaft. Disconnect neutral switch wires
and slide the transmission back and then cut the right side.

Remove bolts from horn bracket and cylinder heads.
Remove bracket as an assembly. Disconnect horn wire.

Remove induction module connectors. Remove air cleaner
cover and bachkplate. See 4.5 AIR CLEANER ASSEMBLY.
Disconnect throttie cables.

Detach oil pressure sending unit connector.

Remove two bolts on front engine mount. Lift engine out
from right side of frame.



INSTALLING ENGINE IN CHASSIS

3.15

PROCEDURE

1. Using a suitable hoist, position engine in chassis from the
right side.

2. Loosely install the front two mounting bolts and spacers
from the right side. The shorter top bolt has a spacer
installed on the right side between the frame and the
engine. The longer lower bolt has a spacer on both sides.
Loosely install corresponding washers and nuts.

3. Attach induction module connectors and horn wire. Install
top engine mount using bolt, lockwasher and flat washer.
Loosely tighten all bolts connecting engine to mount.

NOTE
Use new transmission mounting bolts when installing transmis-
sion case. Do not reuse old bolts.

4. See Figure 3-15. Install transmission case from the right
side. Align all four transmission mounting holes verifying
that the two lower locating dowels engage their holes in
crankcase. Tighten the four transmission mounting bolts
in a crisscross pattern as follows.

a. Tighten finger tight.
b. Tighten to 15 ft-Ibs (20.3 Nm).
c. Tighten to 34-39 ft-lbs (46.1-52.9 Nm).

5. Apply LOCTITE ANTI-SEIZE to pivot shaft. From the right
side, install pivot shaft and spacers with spacer collars
facing transmission case.

6. Apply LOCTITE THREADLOCKER 262 (red) to threads
of pivot shaft nut. Install and tighten pivot shaft nut to 90-
110 ft-lbs (122-149.1 Nm).

7. Apply LOCTITE THREADLOCKER 262 (red) to both front
mounting bolts. Tighten bolts to 70-80 ft-lbs (94.9-108.5
Nm).

8. Install lower bracket (right side). Apply LOCTITE
THREADLOCKER 262 (red). Tighten bracket bolts to 30-
35 ft-Ibs (40.7-47.5 Nm).

9. Final tighten upper engine mount hardware.
a. Tighten two cylinder head bracket bolts to 35-40 ft-
Ibs (47.5-54.2 Nm).

b. Tighten the upper engine to frame mounting bolt to
45-50 ft-Ibs (61.0-67.8 Nm).

10. Attach throttle cables. Adjust throttle cables. Connect fuel
hose to fuel tank.

11. Install air cleaner backplate and cover. See 4.5 AIR
CLEANER ASSEMBLY.

12. Install front electrical caddy See 7.7 FRONT ELECTRICAL
CADDY.

13. Move the panel into position and tighten the two upper
bolts. Verify that all wiring is in place and not twisted or
kinked.

smQ2789
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Figure 3-15. Transmission Case Hardware

14. Attach vapor valve bracket to rear of transmission case.
On California models, see 4.20 EVAPORATIVE EMIS-
SIONS CONTROL (CA MODELS) to route evaporative
emission hoses.

NOTE
The gasket between the primary chaincase cover and chain-
case must be replaced each time the cover is removed. Failure
to replace this gasket could cause primary chaincase leaks.

15. Install primary chaincase. Attach the clutch cable, adjust
the clutch and fill with lubricant. Start with 5.5 PRIMARY
CHAINCASE HOUSING and follow all necessary steps.

16. Install the left floorboard.

17. Install the seat post. Connect the coil connector and the
neutral switch wires.

18. Connect vehicle speed sensor to transmission.
19. Install starter. See 7.13 STARTER.

20. Install oil tank and connect all oil lines. See 3.31 OIL
TANK: ALL BUT FXCWC or 3.32 OIL TANK: FXCWC.

21. Install belt guard.
22. Tighten axle nut.

23. Install heat shields, exhaust and right floorboard. See
4.17 EXHAUST SYSTEM: ALL BUT
FLSTF/FLSTFB/FLSTN/FLSTSB or 4.18 EXHAUST
SYSTEM:FLSTF/FLSTFB/FLSTN/FLSTSB as appropriate.

24. Install instrument console, fuel tank, fuel gauge connector,
and fuel tank crossover tube. See 4.6 FUEL TANK.

AWARNING

Connect positive (+) battery cable first. If positive (+) cable
should contact ground with negative (-) cable connected,
the resulting sparks can cause a battery explosion, which
could result in death or serious injury. (00068a)

25. Install battery and connect battery cables, positive cable
first.
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AWARNING

After installing seat, pull upward on seat to be sure it is
locked in position. While riding, a loose seat can shift
causing loss of control, which could resuilt in death or
serious injury. (00070b)

26. Install seat.

27. Install new oil filter and fill oil tank to proper level. See
1.6 ENGINE OIL AND FILTER.
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28.
29.
30.

31.
32.

Remove motorcycle from lift.
Verify vehicle alignment. See 2.11 VEHICLE ALIGNMENT.

Check drive belt deflection and alignment. See 1.12 DRIVE
BELT AND SPROCKETS.

Check rear brakes, clutch and throttle for proper operation.

Check oil level after running motorcycle on side stand.
See 1.6 ENGINE OIL AND FILTER.



TOP END OVERHAUL: DISASSEMBLY

3.16

GENERAL

It is assumed that each step performed on one cylinder is
automatically repeated on the other.

To perform a complete top end overhaul, follow all steps listed
in this section including inspection and repair procedures.

ROCKER COVERS

NOTE

Dirt caked on cooling fins and other areas can fall into crank-
case bore or stick to subassemblies as parts are removed.
Abrasive particles can damage machined surfaces or plug oil
passageways. Remove all dirt and particles before disassembly
to prevent component damage.

1. Use low pressure spray to thoroughly clean exterior sur-
faces of engine prior to disassembly.

2. See Figure 3-17. Following the sequence shown, altern-
ately loosen the six rocker cover bolts. Remove the rocker
cover bolts and their captive washers.

3. Remove the rocker cover and gasket. Discard gasket.

sm02324

1. Internal hex
2. External hex

3. Lock patch

Figure 3-16. Rocker Cover Bolt (Rocker Housing Bolt
Similar)
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Figure 3-17. Rocker Cover Bolt Removal Sequence

ROCKER ARM SUPPORT PLATE

CRANKSHAFT ROTATING WRENCH

HD-48283

1. See Figure 3-18. Insert the blade of a small screwdriver
into cast loop (1) of spring cap retainer (at top of upper
push rod cover). While pushing down on spring cap (2),
rotate bottom of screwdriver toward outboard side to
remove. Repeat step on second push rod cover.
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1. Castloop
2. Spring cap

Figure 3-18. Removing Spring Cap Retainer

Collapse upper and lower push rod covers.

To remove the rocker arm support plate, both lifters of the
cylinder being serviced must be on the base circle (lowest
position) of the cam. To find the base circle, it is first
necessary to rotate the engine. Based on the level of dis-
assembly required, three methods of engine rotation are
presented below.

a. With primary cover installed - Remove spark plugs.
With the rear wheel raised, place the transmission in
6th gear and rotate rear wheel in a clockwise direction
(as viewed from right side) until the base circle is
found. Continue with next numbered step.

b. With primary cover removed - Remove spark plugs.
Place the transmission in neutral. Fit a socket on the
compensating sprocket shaft nut. Rotate nut in a
counterclockwise direction until the base circle is
found. Continue with step 4.

NOTE
Do not attempt to rotate engine by removing cam cover
and placing socket on crank or primary cam sprocket
flange bolt. Head of flange bolt can break off possibly
resulting in damage to flywheel or camshatft.

c. See Figure 3-19. With engine mounted in engine
stand - Install CRANKSHAFT ROTATING
WRENCH (Part No. HD-48283) on sprocket shaft and
rotate in a counterclockwise direction until the base
circle is found.

sm02377

Figure 3-19. Crankshaft Rotating Wrench
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4. Using one of the methods above, rotate engine until piston
is at top dead center (TDC) of compression stroke.

a. To accomplish this, first raise lower push rod cover
1o access intake lifter (inside hole of lifter cover).

b. Place index finger on top of the intake lifter. While
rotating engine, feel lifter rise (valve open) and fall
(valve closed).

c. Now place finger tightly over spark plug hole and
rotate engine again. In the compression stroke, air
will be forced out against your finger until the piston
reaches the TDC position. Stop engine rotation when
the flow of air through the spark plug hole stops.

d. Direct the beam of a small flashlight into spark plug
hole to verify piston is at TDC. Both intake and
exhaust vaives are now closed and the push rods are
in the unloaded (loose) position.

5. See Figure 3-20. Remove two bolts to release breather
assembly (arrow) and filter element from the rocker arm
support plate. For inspection and repair information, see
3.20 BREATHER ASSEMBLY.

6. Alternately loosen each of the four rocker arm support
plate bolts 1/4 turn in the pattern shown the figure. Con-
tinue turning the bolts in these increments until loose.
Remove the rocker arm support plate bolts with flat
washers.

7.  Remove the rocker arm support plate assembly from the
rocker housing. For inspection and repair information, see
3.21 ROCKER ARM SUPPORT PLATE.

NOTE

Always service each cylinder separately. After the first cylinder
is serviced the engine must be rotated to find the base circle
on the second cam. Service on the remaining cylinder can then
proceed.
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3. Remove lifters.

a. Remove the anti-rotational pin to free the hydraulic
lifters.

b. Tag the lifters for location (front/rear cylinder) and
function (intake/exhaust) as they are removed. This
will simplify installation.

c. Place the lifters in clean plastic bags to keep out dust,
dirt and debris.

4. See Figure 3-23. Remove and discard O-ring from groove

around breather baffle hole in rocker housing.

5. For inspection and repair information, see 3.22 PUSH

RODS, LIFTERS AND COVERS.

e T A
Front cylinder exhaust push rod
Front cylinder intake push rod
Rear cylinder intake push rod
Rear cylinder exhaust push rod

Lol o

Figure 3-20. 1/4 Turn Rocker Arm Bolts in Sequence

PUSH RODS, LIFTERS AND COVERS

1. See Figure 3-21. Remove the intake and exhaust push
rods and push rod covers.

a. Tag the push rods for location (front/rear cylinder),
and orientation (top/bottom) as they are removed.
This will simplify installation.

b. Remove push rod covers from cylinder head and lifter
cover bores.

c. Remove three O-rings from push rod covers and dis-
card. If O-ring is missing from upper push rod cover,
be sure to dislodge it from the cylinder head bore.

2. See Figure 3-22. Remove lifter covers.

a. Using a crosswise pattern, remove four screws with
captive washers (1) to release the lifter cover (2).

b. Remove the lifter cover and gasket. Discard gasket.

Figure 3-21. Push Rod Locations

h %
sm02378

1. Screw with captive washer (4)
2. Lifter cover

Figure 3-22. Lifter Cover
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Figure 3-23. Breather Baffle Hole O-Ring

CYLINDER HEAD

HD-42324-A CYLINDER TORQUE PLATES

1. See Figure 3-24. Following the sequence shown, altern-
ately loosen the six rocker housing bolts. Remove rocker
housing bolts and their captive washers.

2. Remove rocker housing and gasket. Discard gasket.

NOTE
To prevent distortion of the cylinder head, cylinder and cylinder
studs, gradually loosen the cylinder head bolts in the specified
sequence.
3. See Figure 3-25. Remove cylinder head bolts.

a. Following the sequence shown, alternately loosen
each of the four cylinder head bolts just 1/4 turn.

b. Continue turning the bolts in these increments untit
loose.

c. Remove the cylinder head bolts.

4. Remove cylinder head and head gasket.

NOTE
Save the cylinder head gasket (if salvageable) for use with the
CYLINDER TORQUE PLATES (Part No. HD-42324-A) when
measuring, boring or honing of the cylinder is required.

5. Forinspection and repair information, see 3.23 CYLINDER
HEAD.
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Figure 3-24. Rocker Housing Bolts Removal Sequence
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Figure 3-25. 1/4 Turn Head Bolts in Sequence

CYLINDER

1. Raise the cylinder just enough to place clean shop towels
under the piston. This will prevent any dirt or debris, such
as broken ring pieces, from falling into the crankcase bore.

NOTE
Exercise caution to avoid bending the cylinder studs. Even a
slight bend or nick can cause a stress riser leading to stud
failure.

2. Carefully remove the cylinder. Exercise caution to avoid
bending the cylinder studs. As the piston becomes free of
the cylinder, hold it upright to prevent it from striking the
studs or dragging across the stud thread area.

3. Mark cylinder FRONT or REAR as appropriate.

4. Slide approximately 6.0 in. (152 mm) of plastic tubing,
rubber hose or conduit over each cylinder stud. Use
material with 1.D. of 0.5 in. (12.7 mm) to protect cylinder
studs and piston from damage.

5. See Figure 3-26. Remove O-ring seal (4) from the bottom
of the cylinder liner. Discard O-ring seal.

6. See Figure 3-27. Remove O-ring from dowel pin (4) on
base of cylinder deck. Discard O-ring.

7. For inspection and repair information, see 3.24 CYL-
INDER.

sm02294

1. Dowel pin
2. Head gasket
3. Cylinder
4. O-ring seal
Figure 3-26. Cylinder Assembly

PISTON

HD-42317-A

PISTON PIN CIRCLIP
REMOVER/INSTALLER
HD-42320-B PISTON PIN REMOVER

1. Verify that clean shop towels are properly positioned over
the crankcase bore to prevent the piston pin circlip from
falling into the crankcase.

AWARNING

Wear safety glasses or goggles when removing or
installing piston pin retaining rings. Piston pin retaining
rings are compressed in the ring groove and can fly out
when removed from the groove, which could result in
serious eye injury. (00293a)
2. See Figure 3-27. Remove the piston pin circlip.
a. Insert the PISTON PIN CIRCLIP
REMOVER/INSTALLER (Part No. HD-42317-A) (1)

into the piston pin bore. Position claw on tool in slot
of piston (2) (directly under circlip).

b. Hold a shop towel over the piston pin bore in case a
circlip should fly out during removal. Squeeze the
handles of the tool together and pull from bore.
Remove circlip from claw and discard.
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Piston pin circlip remover/installer
Piston

Protective material over cylinder studs
Cylinder deck dowel (O-ring not shown)

Figure 3-27. Piston Pin Circlip Removal (Part No. HD-42317)

i

NOTE

It is not necessary to remove both piston pin circlips during
piston removal. Leave the second circlip in the pin bore.

3. See Figure 3-28. Remove the piston pin. If piston pin is
difficult to remove, use PISTON PIN REMOVER (Part
No. HD-42320-B).

a. Remove acorn nut and spacer from rod end of tool.

b. Slide rod end through piston pin. Install spacer and
acorn nut (1) on end of rod.

c. Position rubber-coated tips (2) of tool on flat each
side of pin bore.

d. Turn handle (3) in a clockwise direction until piston
pin is pulled free of bore.
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Remove the piston. Be sure to hold the connecting rod
shank upright to prevent it from striking the crankcase.
Place a 3.0 in. (76.2 mm) long piece of foam-type water
pipe insulation around each connecting rod. Use material
with an O.D. of 2.25 in. (57.1 mm) and an 1.D. of 1.0 in.
(25.4 mm) to prevent damage.

Turn the piston over. Mark the pin boss with the letters
F(ront) or R(ear) to identify location.

Service as needed. For inspection and repair information,

see 3.25 PISTON.

Complete engine work.

a. If performing a top end overhaul only, see 3.17 TOP
END OVERHAUL: ASSEMBLY.

b. If performing a complete engine overhaul, see
3.18 BOTTOM END OVERHAUL: DISASSEMBLY.

sm02334

1. Spacer and acorn nut
2. Rubber coated tip
3. Handle

Figure 3-28. Piston Pin Remover (Part No. HD-42320-B)




TOP END OVERHAUL: ASSEMBLY

3.17

GENERAL

NOTES

s |tisassumed that each step performed on one cylinder is
automatically repeated on the other.

* Do not use 2006 and earlier connecting rods with 2007
and later pistons. 2007 and later pistons have a tapered
wrist pin boss. The wrist pin portion of the 2007 and later
connecting rod is tapered to match the boss on the piston.

This section provides a sequential process for engine reas-
sembly after a complete 3.16 TOP END OVERHAUL: DISAS-
SEMBLY. If you reached this section after an inspection or
repair procedure, start where necessary and continue to the
end of the section.

¢ Piston installation-see 3.17 TOP END OVERHAUL:
ASSEMBLY, Piston.

e Cylinder installation-see 3.17 TOP END OVERHAUL:
ASSEMBLY, Cylinder.

*  Cylinder head installation-see 3.17 TOP END OVERHAUL:
ASSEMBLY, Cylinder Head.

. Push rods, lifters and covers installation-see 3.17 TOP
END OVERHAUL: ASSEMBLY, Push Rods, Lifters and
Covers.

*  Rocker arm support plate installation-see 3.16 TOP END
OVERHAUL: DISASSEMBLY, Rocker Arm Support Plate.

*  Breather assembly installation-see 3.17 TOP END
OVERHAUL: ASSEMBLY, Breather Assembily.

PISTO

& e 4
PISTON PIN CIRCLIP
REMOVER/INSTALLER

HD-42317-A

1. Slide approximately 6.0 in. (152 mm) of plastic tubing,
rubber hose or conduit over each cylinder stud, if removed.
Use material with 1.D. of 0.5 in. (12.7 mm) to protect cyl-
inder studs and piston from damage.

2. Apply clean H-D 20W50 engine oil to piston pin, piston
bosses and upper connecting rod bushing.

3. Remove water pipe insulation from connecting rod shank.

4. See Figure 3-29. Place piston over rod end so that the
arrow stamped at the top of the piston points toward the
front of the engine.

5. See Figure 3-30. Insert piston pin (1) through pin bore and
upper connecting rod bushing. Push pin until it contacts
circlip installed in opposite pin boss. Verify that end gap
(3) for circlip is 180 degrees from opening (2).

6. Place clean shop towels over the cylinder and lifter bores
to prevent the piston pin circlip from falling into the crank-
case. Verify that the circlip groove is clean and free of dirt
and grime.
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Figure 3-29. Piston Installation Arrow

1. Piston pin
2. Circlip opening
3. End gap location

Figure 3-30. Preinstalled Circlip

NOTE

Do not reuse piston pin circlips. The circlips could weaken
during removal causing them to break or dislodge during engine
operation, a condition that will result in engine damage.
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7. Install new piston pin circlip with the PISTON PIN CIRCLIP
REMOVER/INSTALLER (Part No. HD-42317-A).

a. See Figure 3-31. Slide circlip down nose of tool until
it contacts claw. Lightly squeeze handles of tool to
capture circlip in claw.

b. Releasing pressure on handles, rotate circlip so that
the end gap is centered at top of tool and then
recapture in claw.

c. Tiltthe circlip forward until the end gap contacts nose
of tool.

d. See Figure 3-32. Insert the tool (1) into the piston pin
bore until claw is aligned with slot (2) in piston.

e. Firmly push the tool into the piston pin bore until it
bottoms. Release handles and remove tool.

f.  Inspect the circlip to verify that it is fully seated in the
groove.

sm02339
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1. Piston pin circlip remover/installer
2. Slot
3. Cylinder deck dowel (O-ring not shown)

Figure 3-32. Pin Circlip Remover/Installer (Part No.
HD-42317)
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CYLINDER

&

S Ldat e : -
HD-42322 PISTON SUPPORT PLATE
HD-95952-1 THREADED CYLINDERS

CONNECTING ROD CLAMPING TOOL
PISTON RING COMPRESSOR

NOTE

O-rings that are missing, distorted, pinched or otherwise darm-
aged will result in either oil leakage or low oil pressure. Use of
the wrong O-ring will have the same results. Since many O-
rings are similar in size and appearance, always use new O-
rings, keeping them packaged until use to avoid confusion.

HD-95952-33C
HD-96333-51F

1. See Figure 3-32. Apply a very thin fiim of clean H-D 20W50
engine oil to new O-rings for both lower cylinder deck
dowels. Install and verify that O-ring is properly seated in
groove.

2. See Figure 3-33. Apply a very thin film of clean H-D 20W50
engine oil to new O-ring seal for the bottom of the cylinder
liner. Install new O-ring seal.

NOTE
Excessive lubrication of cylinder sleeve O-ring seal will result
in oil weepage between cylinder and crankcase as engine is
run. This condition may be incorrectly diagnosed as an oil leak.

3. See Figure 3-34. Verify that the piston ring end gaps are
staggered. Rotate each ring to position the gap 90 to 180
degrees from the gap in the ring above it. Locate the top
piston ring (5) gap towards the intake port.

4. Apply clean H-D 20W50 engine oil to piston, piston rings
and cylinder bore.

5. Remove protective covers from cylinder studs. Rotate
engine until piston is at top dead center. If necessary, see
3.16 TOP END OVERHAUL: DISASSEMBLY, Rocker Arm
Support Plate for three methods of engine rotation.

6. See Figure 3-35. Install the PISTON SUPPORT
PLATE (Part No. HD-42322).

a. Slide both adjustable knobs (2) on support plate (1)
down away from forked end. Tighten knobs when
contact is made with flats at end of slots.

b. With the forked end of the tool pointing towards the
center of the engine and the adjustable knobs facing
downward, capture shank of connecting rod in fork.
Lay tool on cylinder deck so that adjustable knobs
contact wall of cylinder bore.

c. Rotate engine until piston skirt is centered and firmly
seated on top of support plate.



7. See Figure 3-36. Install cylinder using PISTON RING
COMPRESSOR (Part No. HD-96333-51F).

a. Fittabs on pliers (1) into slots of ring compressor band
(2). The arrow stamped on the band indicates the
side that faces up, so disregard the word "bottom™.
Place band around piston. Press the lever on the right
side of the pliers to open the jaws for band expansion.

b. Orient tool so that the top of the band is positioned
between the top compression ring and the piston
crown. Tightly squeeze handles of tool to compress
piston rings. The ratcheting action of the tool allows
release of the handies after the rings are compressed.

c. Withthe indent in the cooling fins facing the right side
of the engine, gently slide cylinder over the cylinder
studs and the piston crown resting it on the top of the
ring compressor band.

d. Place the palms of both hands at the top of the cyl-
inder. Push down on the cylinder with a sharp, quick
motion to pass the piston ring area.

e. Rotate the engine slightly to raise piston off support
plate. Remove pliers from band and then remove
band from around shank of connecting rod. Remove
piston support plate.

8. Remove shop towels from around the crankcase bore
exercising caution to keep out any dirt or debris.

9. Carefully set the cylinder over the two dowel pins in the
cylinder deck. Push down or the cylinder until it is fully
seated in the crankcase bore.

NOTE

See Figure 3-37. To hold the first cylinder in position while
installing the second, install THREADED CYLINDERS (Part
No. HD-95952-1) from CONNECTING ROD CLAMPING
TOOL (Part No. HD-95952-33C) onto cylinder studs with the
knurled side down. This will prevent the piston rings from raising
the cylinder as the engine is rotated to bring the other piston
into position for installation of the second cylinder.

sm02342

Figure 3-33. O-ring Seal For Cylinder
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1. Expander spring
2. Bottom oil rail
3. Top oil rail
4. Second compression ring
5. Top compression ring
6. Front
7. Rear

Figure 3-34. Piston Ring Alignment
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1. Support plate
2. Knobs
3. Screw

sm02345

Figure 3-37. Install Threaded Cylinders to Studs

CYLINDER HEAD

Figure 3-35. Piston Support Plate

sm02344

1. Pliers

2. Compressor band

1. See Figure 3-38. With the part number face up, place the
head gasket over the two dowel pins in the upper flange
of the cylinder.

2. Note that the word "Front" or "Rear" is cast into the top of
the cylinder head to verify proper installation. With the
indent in the cooling fins facing the right side of the engine,
gently slide cylinder head over the two cylinder flange
dowel pins. Lower the cylinder head at an angle that
closely approximates the angle of the crankcase to avoid
damage to machined surfaces or the dowel pins.

NOTE
Thoroughly clean and lubricate the threads of the cylinder head
bolts before installation. Friction caused by dirt and grime will
result in a false torque indication.

3. Lightly coat the threads and bottom face of the cylinder
head bolts in clean H-D 20W50 engine oil. Wipe off any
excess oil.

4. See Figure 3-39. Loosely install the cylinder head bolts
onto the cylinder studs. Piace two short bolts on the left
side of the engine and two long bolts on the right.

Figure 3-36. Piston Ring Compressor
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1. Cylinder

2. Dowel pin

Figure 3-38. Cylinder Dowel Pins



sm02349

Faa\

1. Short bolt
2. Short bolt
3. Long bolt
4. Long bolt

Figure 3-39. Cylinder Head Bolt Torque Sequence (Top:
Front Cylinder Head, Bottom: Rear Cylinder Head)

NOTE

Improperly tightened cylinder head bolts may result in gasket
leaks, stud failure and distortion of the cylinder and/or cylinder
head.

Tighten the four cylinder head bolts.

a. Following sequence shown, alternately turn each
cylinder head bolt untit finger tight.

b. Following the same sequence, tighten the cylinder
head bolts to 120-144 in-Ibs (13.5-16.2 Nm).

c. Continuing the same sequence, tighten each bolt to
15-17 ft-Ibs (20.3-23.0 Nm).

d. See Figure 3-40. Using a grease pencil, mark a
straight line on the cylinder head bolt continuing the
line over onto the cylinder head.

e. Using the marks as a guide, turn each boit 1/4 turn
or 90 degrees. Be sure to tighten the cylinder head
bolts in the sequence shown in Figure 3-39.

Figure 3-40. Final Tightening for Cylinder Head Bolts

NOTES

For best results, use SNAP-ON TORQUE ANGLE GAUGE
TA360.

Even though all bolt holes (rocker housing, rocker arm
support plate and breather assembly) may appear to be
in alignment, the rocker housing gasket may be installed
upside down. An upside down gasket will result in an open
breather channel causing a major oil leak when the vehicle
is started, possibly resulting in engine and/or property
damage.

On front cylinder head, install side of gasket marked "front"
facing up. On rear cylinder head, install side of gasket
marked "rear” facing up.

See Figure 3-41. Install a new rocker housing gasket on
the cylinder head. Verify that the rocker housing gasket
covers the breather channel.
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1. CORRECT: Breather channel covered
2. INCORRECT: Breather channel exposed

Figure 3-41. Install Rocker Housing Gasket (Rear Cylinder Shown)

7. See Figure 3-43. With the indent (1) facing forward, place
the rocker housing into position aligning the holes in the
housing with those in the gasket.

8. See Figure 3-42. Apply a small dab of LOCTITE
THREADLOCKER 243 (blue) to threads of six rocker
housing bolts. Loosely install the rocker housing bolts.
Place two long bolts on the left side of the engine and four
intermediate bolts in the interior. Alternately tighten the
bolts to 120-168 in-Ibs (13.6-19.0 Nm) in the sequence
shown.

NOTES
* [fthe engine was left in the chassis for service, final tighten
the rear left rocker housing bolt (rear cylinder) using a
torque wrench with a 1/4 in. drive.

*  O-rings that are missing, distorted, pinched or otherwise
damaged will result in either oil leakage or low oil pressure.
Use of the wrong O-ring will have the same results. Since
many O-rings are similar in size and appearance, always
use new O-rings, keeping them packaged until use to
avoid confusion.

9. See Figure 3-43. Apply a very thin film of clean H-D 20W50
engine oil to new baffle hole O-ring (2). Install new O-ring
in groove around breather baffle hole in rocker housing.

NOTE
Do not confuse breather baffie hoie O-ring (Part No. 11270,
large inner diameter) with the top push rod O-ring (Part No.
11293, small inner diameter).
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Short bolt, 1.25 in. (31.8 mm)
Long bolt, 1.75 in. (44.5 mm)
Long bolt, 1.75 in. (44.5 mm)
Short bolt, 1.25 in. (31.8 mm)
Short bolt, 1.25 in. (31.8 mm)
Short boit, 1.25 in. (31.8 mm)

onh,onN

Figure 3-42. Rocker Housing Torque Sequence and Bolt
Size
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1.
2. Breather baffle hole O-ring

Indent

|

Figure 3-43. Rocker Housing Alignment

PUSH RODS, LIFTERS AND COVERS

1.

Remove any labels used on the hydraulic lifters. Install
lifters in the crankcase bores with the oil hole on the
inboard side and the flats on the lifters facing forward and
rearward. To avoid damage, do not drop lifters onto cam
lobes.

See Figure 3-44. Place the anti-rotational pin (4) on the
machined flat between the blocks cast into the crankcase.

Install a new lifter cover gasket (2) aligning the holes in
the gasket with those in the cover (1).

NOTE

Movement or loss of the pin can result in lifter rotation causing
engine damage.

4.

Install the lifter cover and start the four allen head socket
screws (1/4 x 1.0 in). During installation, verify that the
anti-rotational pin (4) is held in place by the ribs (3} cast
into the inboard side of the lifter cover. Tighten the lifter
cover screws to 90-120 in-lbs (10.2-13.6 Nmj} in a cross-
wise pattern.

tnstall push rod covers.

a. Hand compress the push rod cover assembly and fit
the O-ring end of the lower push rod cover into the
lifter cover bore.

b. Extending the assembly, fit the O-ring end of the
upper push rod cover into the cylinder head bore.

c. Do not install the spring cap retainers at this time.

NOTE

To install spring cap retainers, see 3.17 TOP END OVERHAUL:
ASSEMBLY, Rocker Arm Support Plate.
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6. Refer to Table 3-30. Install the push rods in their original
positions. Be sure to remove any tags that may have been
used for identification.

a. See Figure 3-45. For example, if reassembling the
rear cylinder, slide the intake push rod (silver) through
the front hole in the rocker housing engaging the lifter
socket in the inside hole of the lifter cover.

b. Slide the exhaust push rod (black) through the rear
hole in the rocker housing engaging the lifter socket
in the outside hole of the lifter cover.

Table 3-30. Push Rod/Lifter Locations

Intake Inside Rear
Exhaust Outside Front
Rear Intake Inside Front
Exhaust Outside Rear
smozzas  N\S= \\://

Cover
Gasket

Ribs on cover
Anti-rotational pin

pwb=

Figure 3-44. Installing Lifters
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Front cylinder exhaust push rod
Front cylinder intake push rod
Rear cylinder intake push rod
Rear cylinder exhaust push rod

hopnp~

Figure 3-45. Push Rod Locations

ROCKER ARM SUPPORT PLATE

Installing the rocker arms and rotating the engine with the valve
train loaded can result in bent push rods, damaged bushings
or a warped support plate.

1. To install the rocker arm support plate, both lifters of the
cylinder being serviced must be on the base circle (or
lowest position) of the cam. To rotate engine, see
3.16 TOP END OVERHAUL: DISASSEMBLY, Rocker Arm
Support Plate.

2. See Figure 3-46. Place the rocker arm support plate
assembly into the rocker housing. Loosely install the four
rocker arm support plate bolts with flat washers.

NOTE
If the engine was left in the chassis for service, final tighten
the rocker arm support plate bolt on the rear left side of the
rear cylinder using a 3/8 in. drive torque wrench with a 1/2 in.
flank drive "dog bone" torque adapter (Snap-on FRDH161).
Failure to properly use this combination will overtighten the
bolts causing distortion of the rocker housing.

3. Tighten rocker arm support plate bolts.

a. Following the sequence shown, alternately tighten
each of the four rocker arm support plate bolts just
1/4 turn. Continue turning the bolts in these incre-
ments until snug.

b. Following the same sequence, tighten the bolts to 18-
22 ft-lbs (24.4-29.8 Nm).

4. Lift up lower push rod covers and verify that both push
rods spin freely.

NOTE

Always service each cylinder separately. After the first cylinder
is serviced the engine must be rotated to find the base circle
on the second cam. Service on the remaining cylinder can then
proceed.
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NOTE
For best results, be sure that screwdriver, spring cap and
spring cap retainer are free of grease and oil.

d. See Figure 3-47. While simultaneously depressing
spring cap with tip of screwdriver, use forefinger to
slide bottom edge of spring cap retainer down shaft
towards tip of screwdriver blade. As spring cap
reaches its full length of travel, spring cap retainer
should be in approximate position against upper push

rod cover.
e. Verify that spring cap retainer is seated tightly against
upper push rod cover.
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5.

Figure 3-46. Rocker Arm Torque Sequence

Complete installation of the push rod covers.

a.

Verify that the O-ring ends of the upper and lower
push rod covers fit snugly into the cylinder head and
lifter cover bores.

Insert the upper edge of spring cap retainer into the
cylinder head bore leaving the bottom edge free.

Insert blade of small screwdriver between bottom
edge of spring cap retainer and top of spring cap.

Figure 3-47. Install Spring Cap Retainers

BREATHER ASSEMBLY

NOTE
For breather assembly service procedures,
3.20 BREATHER ASSEMBLY.

1. See Figure 3-49. Alternately tighten the two bolts to secure
breather assembly to 90-120 in-lbs (10.2-13.6 Nm).

2. See Figure 3-48. Install a new rocker cover gasket with
indent facing forward on the rocker housing flange. Place
the rocker cover into position aligning the holes in the
cover with those in the gasket.

NOTE
If the engine was left in the chassis for service, final tighten
the three rocker cover bolts on the left side of the rear cylinder
using a 3/8 in. drive torque wrench with a 7/16 in. flank drive
"dog bone" torque adapter (Snap-on FRDH141). Failure to
properly use this combination will overtighten the bolts causing
distortion of the rocker cover.

2010 Softail Service: Engine 3-43

see



3. See Figure 3-49. Install rocker cover bolts.

a. Apply a small dab of LOCTITE THREADLOCKER
243 (blue) to threads of six rocker cover bolts.

sm02326

b. Loosely install bolts in the rocker cover.

c. Following the sequence shown, tighten bolts to 15-18
ft-ibs (20.3-24.4 Nm).

4. Complete motorcycle assembly.

a. If engine was left in the chassis for service, see
3.13 ASSEMBLING MOTORCYCLE AFTER SER-
VICE.

b. 1If engine was removed for service, see
3.15 INSTALLING ENGINE IN CHASSIS.

Short bolt, 1.0 in. (25.4 mm)
Long bolt, 1.75 in. (44.5 mm)
Short bolt, 1.0 in. (25.4 mm)
Long bolt, 1.75 in. (44.5 mm)
Short bolt, 1.0 in. (25.4 mm)
Long bolt, 1.75 in. (44.5 mm)

Figure 3-48. Rocker Cover Gasket Indent (Front Cylinder
Shown)

QoRwN2

Figure 3-49. Rocker Cover Bolts Torque Sequence
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BOTTOM END OVERHAUL: DISASSEMBLY

3.18

GENERAL

To perform a complete bottom end overhaul, follow all steps
listed in this section including inspection and repair procedures.

CAM SUPPORT PLATE AND COVER

HD-47941 CRANKSHAFT/CAMSHAFT
SPROCKET LOCKING TOOL

Prepare Engine

1. |f performing a complete engine overhaul, perform all steps
under 3.16 TOP END OVERHAUL: DISASSEMBLY.

2. If only servicing cam compartment components, partial
top end disassembly is required. Remove breather
assembly, rocker arm support plate, push rods and push
rod covers. Do not remove lifters. See appropriate topics
under 3.16 TOP END OVERHAUL: DISASSEMBLY.

3. Support lifters using improvised tool as described under
3.26 CAM SUPPORT PLATE AND COVER.

4. See Figure 3-50. Remove the ten allen head socket screws
with captive washers to release the cam cover. Remove
and discard the cam cover gasket.

NOTE

The cam support plate, lifter cover and crankshaft position
sensor mount all use the same short allen head socket screw
(1/4 x 1 in.). Only the cam cover uses the longer screw (1/4 x
1-1/4 in.). For ease of assembly, do not mix the short and long
screws. Store the long screws inside the cam cover to avoid
confusion. The short screws are interchangeable.

sm02183

Figure 3-50. Cam Cover Screws

Cam Chain and Sprockets

1. See Figure 3-51. Using a colored marker, mark one of the
links (1) of the primary cam chain. Maintaining the original

direction of rotation during assembly may prolong service
life.

AWARNING

Be sure to follow manufacturer's instructions when using
propane torches. Failure to follow manufacturer's
instructions can cause a fire, which could result in death
or serious injury. (00465c)

¢ Avoid directing heat toward any fuel system component.
Extreme heat can cause fuel ignition/explosion resulting
in death or serious injury.

¢ Avoid directing heat toward any electrical system com-
ponent other than the connectors on which heat shrink
work is being performed.

*  Always keep hands away from tool tip area and heat shrink
attachment.

NOTE

A piece of wire can be inserted into retention hole (6) to keep
cam chain tensioner components assembled.

2. Remove primary cam chain tensioner fasteners (4) and
primary cam chain tensioner (3).

NOTE
In next step, be sure side of tool labeled "crank side" faces
crank sprocket.

3. See Figure 3-52. Install CRANKSHAFT/CAMSHAFT
SPROCKET LOCKING TOOL (Part No. HD-47941)
between cam sprocket (2) and crank sprocket (5).

NOTES
. Only use approved methods for removing rear cam bolt.
Other methods of removal, such as the use of a large
breaker bar, may result in damage to chain drive and other
components.

*  /ftoo much LOCTITE or perhaps the wrong LOCTITE was
used to install the rear cam bolt, it may be very difficult to
remove. In these cases, break down LOCTITE by using
heat from a small propane torch. Apply flame evenly
around bolt in a circular motion, but not for so long as to
turn bolt blue.

4. Remove the rear cam sprocket bolt and flat washer (1)
frorn the rear cam sprocket (2).

5. Remove the crank sprocket bolt and flat washer (4) from
the crank sprocket (5).

6. Remove CAMSHAFT LOCKING TOOL.

7. insert small pry bar (seal remover) between inboard side
of rear cam sprocket and cam support plate. Working
around its circumference, carefully ease off rear cam
sprocket until loose on camshatft.

8. Ease off crank sprocket with a slightly smaller pry bar (seal
remover). Remove the rear cam sprocket, primary cam
chain and crank sprocket.
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Link

Rear cam sprocket

Primary cam chain tensioner

Primary cam chain tensioner fasteners
Crank sprocket

Retention hole

1.
2.
3.
4.
5.
6.

Rear cam sprocket bolt (large) and flat washer
Rear cam sprocket

Camshaft locking tool (HD-47941)

Crank sprocket bolt (small) and flat washer
Crank sprocket

1.
2.
3.
4.
5.

Figure 3-51. Cam Support Plate Assembly
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Figure 3-52, Cam Support Plate Assembly

Cam Support Plate

1.

See Figure 3-53. Following the sequence shown, altern-
ately loosen and then remove the four allen head socket
screws with captive washers to release the cam support
plate from the oil pump flange.

See Figure 3-54. Following the sequence shown, altern-
ately loosen and then remove the six allen head socket
screws with captive washers to release the cam support
plate from the crankcase flange.



.

Figure 3-53. Oil Pump Torque Sequence

Figure 3-54. Cam Support Plate Torque Sequence

3. See Figure 3-55. Two ring dowels (2, 3} in crankcase
flange locate cam support plate.
a. Insert small pry bar (seal remover) between inboard

side of cam support plate and crankcase flange in
area adjacent to ring dowels.

b. Alternately work each side free and then carefully
ease cam support plate and camshafts from end of
crankshaft.

4. See 3.26 CAM SUPPORT PLATE AND COVER for
inspection and repair information.

1. Right crankcase half
2. Forward ring dowel
...3. _Rear ring dowel

Figure 3-55. Ring Dowels

CRANKCASE

TOOL NAME
SOFTAIL ENGINE CRADLE

PART NUMBER

NOTE

Be sure engine is in SOFTAIL ENGINE CRADLE (Part No. HD-
42310-25A).

1. Carefully pull oil pump from crankshaft.

2. See Figure 3-56. Remove o-ring (2) from outboard side
of oil pump housing. Remove o-ring from scavenge port
stub. Discard o-rings. See 3.27 OIL PUMP for inspection
and repair information.

NOTE
Do NOT rotate left crankcase half in the engine stand so the
flywheel sprocket shaft is facing up. The flywheel assembly
will fall out of the case.

3. Rotate crankcase in the engine stand so that the cam
cover flange is facing straight upward.

4. See Figure 3-57. Remove the twelve crankcase bolts in
the sequence shown.

NOTE
Never move or lift the crankcase by grasping the cylinder studs.
The crankcase is too heavy to be carried in this manner.

5. Separate crankcase halves.

6. See 3.28 CRANKCASE for inspection and repair informa-
tion.
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1. Oil feed hole O-ring

2. O-ring on crankcase post

Figure 3-56. Oil Pump O-rings
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Figure 3-57. Crankcase Bolt Sequence

7. See Figure 3-58. Remove and discard rubber interconnect
from chain guide bracket assembly.

8. See 3.28 CRANKCASE for right crankcase inspection and
repair information. Continue with 3.30 COUNTERBAL-
ANCER ASSEMBLY to service flywheel or any of the left
crankcase components.
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Figure 3-58. Rubber Interconnect

COUNTERBALANCER ASSEMBLY

HD-44062 BALANCE SHAFT RETENTION PINS

HD-44063 HYDRAULIC TENSIONER COM-
PRESSOR

HD-44408 HYDRAULIC TENSIONER RETAINERS

1. See Figure 3-59. Rotate flywheel assembily to align holes

in balance shafts with holes in balance shaft housing (3).
Insert BALANCE SHAFT RETENTION PINS (Part No. HD-
44062) inside front and rear shaft supports to lock balance
shafts in place. Locking the balancers in this position times
the balancers to the engine.

See Figure 3-60. Compress both hydraulic tensioners.

a. Clamp rubber tip of HYDRAULIC TENSIONER
COMPRESSOR (Part No. HD-44063) (1) over bal-
ance chain and bottom of chain guide bracket
assembly.

b. Pump handle on tool to compress hydraulic tensioner.

c. Slide HYDRAULIC TENSIONER RETAINERS (Part
No. HD-44408) over lip of tensioner (3).

d. Release pressure on tool (1) and remove.

e. Repeat procedure on remaining tensioner assembly.
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Bolt and washer
T40 TORX screws (3)
Balance shaft housing
Retention pin
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Figure 3-59. Balance Shaft Support (Front Balance
Assembly Shown)
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1. Hydraulic tensioner compressor
2. Hydraulic tensioner retainers
3. Hydraulic tensioner

| a

Figure 3-60. Hydraulic Tensioner Tools (Front Tensioner
Shown)

AWARNING

Be sure to follow manufacturer's instructions when using
propane torches. Failure to follow manufacturer's
instructions can cause a fire, which could result in death
or serious injury. (00465c)

Bolt ang wasﬂhﬁerrr

3. Loosen the bolts (4) on the front and rear balance shafts.

NOTE
If too much LOCTITE or perhaps the wrong LOCTITE was
used to install the boits, they may be very difficult to remove.
In these cases, break down LOCTITE by using heat from a
small propane torch. Apply flame evenly around bolt in a cir-
cular motion, but not for so long as to turn bolt blue.

4. SeeFigure 3-61. Pry tab on front tensioner guide (1) clear
of locking post. Use a small screwdriver to pry front chain
tensioner guide upward from locking post. Repeat pro-
cedure on rear chain tensioner guide (2).

5. Prylower chain tensioner guide (3) away from chain guide
bracket assembly. Note the two retention tabs (4) on the
lower chain tensioner guide which must be freed.

6. See Figure 3-60. Remove the bolts and washers (4) on
the front and rear balance shafts.

7. See Figure 3-61. Remove front (5) and rear (6) sprockets
from chain guide bracket assembly to release balance
chain (7). Remove spacers from front and rear balance
shafts.

8. Remove six T40 TORX screws (8) from balance shaft
housing to free chain guide bracket assembly.

NOTE

See Figure 3-62. Inspect tip of BALANCE SHAFT RETENTION
PINS (Part No. HD-44062) after removal. If the ball at the end
of the tool should separate and become loose in the engine
assembly, severe engine damage could occur.

sm02799

Front tensioner guide
Rear tensioner guide |
Lower guide !
Retention tabs

Front sprocket

Rear sprocket

Balance chain

T40 TORX screws (6)

SN RN

Figure 3-61. Chain Tensioner Guides
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Figure 3-62. Balance Shaft Retention Pin

9. Remove both BALANCE SHAFT RETENTION PINS (Part
No. HD-44062) from front and rear shaft supports. Check
that ball on tip of tool has not separated from pin.

10. See Figure 3-63. Remove balance shaft housing (1) from
left crankcase half.

11. Inspect and repair components as necessary.

a.

See 3.30 COUNTERBALANCER ASSEMBLY for
chain guide bracket assembly and outside balance
shaft bearings (2).

See 3.28 CRANKCASE for balance shaft support
bearings in left crankcase half.

See 3.29 FLYWHEEL AND CONNECTING RODS
for flywheel inspection and repair information.
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Balance shaft housing
Outside bearing
Washer

Balance shaft

Inside bearing
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Figure 3-63. Balance Shaft Assembly (Front Balance
Assembly Shown)




BOTTOM END OVERHAUL: ASSEMBLY

3.19

GENERAL

This section provides a sequential process for engine reas-
sembly after a complete 3.18 BOTTOM END OVERHAUL:
DISASSEMBLY. If you reached this section after an inspection
or repair procedure, start where necessary and continue to the
end of the section.

¢ Counterbalancer assembly: see below.

e Crankcase installation: see 3.19 BOTTOM END OVER-
HAUL: ASSEMBLY, Crankcase.

* Cover and cam support plate installation: see
3.19 BOTTOM END OVERHAUL: ASSEMBLY, Cam
Support Plate and Cover.

COUNTERBALANCER ASSEMBLY

PART NUMBER TOOL NAME

HD-44062 BALANCE SHAFT RETENTION PINS

HD-44063 HYDRAULIC TENSIONER COM-
PRESSOR

HD-44408 HYDRAULIC TENSIONER RETAINERS

HD-48615 BALANCE SHAFT SPROCKET
ALIGNMENT TOOL

1. Install balance shafts and bearings. See 3.30 COUNTER-
BALANCER ASSEMBLY for balancer shaft installation
information.

NOTE
Never move or lift the crankcase by grasping the cylinder studs.
The crankcase is foo heavy to be carried in this manner.

2. Rotate left crankcase in the engine stand so that the bal-
ance sprocket on the flywheel is facing straight upward

NOTE
Do not apply crankcase sealant to edge surface of balance
shaft housing. Improper preparation of housing could cause
balance sprocket misalignment and result in engine damage.

Figure 3-64. Balance Shaft Housing Torque Sequence

3.

10.

See Figure 3-64. Install chain guide bracket assembly.

a. With hydraulic tensioners compressed, slide chain
guide bracket assembly over front and rear balance
shafts.

b. Apply LOCTITE THREADLOCKER 262 (red) to
threads of T40 TORX screws for each balance shaft
housing.

c. [Insertthree T40 TORX screws into each balance shaft
housing. Tighten screws to 18-22 ft-Ibs (24.4-29.8
Nm) in the sequence shown.

See Figure 3-65. Locate alignment mark on flywheel
sprocket.

Rotate flywheel assembly to align the mark (1) on flywheel
balance sprocket to be directly below (6 o'clock position)
the crankpin hole (3).

Insert BALANCE SHAFT RETENTION PINS (Part No. HD-
44062) inside front and rear shaft supports to lock balance
shafts in place. Locking the balancers in this position times
the engine.

Place spacer over front balance shaft.

Install front sprocket (labeled "F") and rear sprocket
(labeled "R") over balance shafts. Labels must face away
from chain guide bracket.

Loosely install a boit and washer on each balance shaft.

See Figure 3-66. Check flywheel sprocket to balance shaft
alignment using BALANCE SHAFT SPROCKET ALIGN-
MENT TOOL (Part No. HD-48615).

a. Slide tool over crankshaft and shoulder on timing
chain gear. Tighten screw onto crankshaft until it
bottoms on shoulder screw.

b. Swing tool to each sprocket face.

c. Alignment must be within 0.019 in. (0.48 mm) as
indicated by the steps on the bottom of the tool. The
tool's outside step must clear the top surface of the
sprocket while the inside step must not pass over the
sprocket edge. To adjust alignment, replace spacer
behind front sprocket using a new spacer listed in
Table 3-31.

d. Remove bolts, washers and front and rear sprockets
from balance shafts.
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11. See Figure 3-67. Install balance chain.

a. Apply a very thin film of clean H-D 20W50 engine oil
to balance chain.

b. Inspect balance chain for timing marks. Insert front
sprocket (labeled "F") and rear sprocket (labeled "R")
inside chain. Colored links on chain should be next
to marks on sprockets.

c. Slide chain/sprocket assembly over balance shafts.
Start with rear sprocket, then align middle sprocket
to mark on balance chain with flywheel balance
sprocket mark and then install front sprocket.

d. Verify that marks on sprockets and chain face away
from balance shaft housing.

e. Check that the middle chain mark is directly below
alignment mark on flywheel balance sprocket.

12. Install new boit and washer in each balance shaft. Tighten
both bolts to 42-47 ft-lbs (56.9-63.7 Nm).

13. Verify correct position of all three timing marks on chain
and timing mark on flywheel balance sprocket.

14. See Figure 3-68. Install chain tensioner guides. A small
screwdriver may be used to aid installation.

a. Obtain chain tensioner guide (1) labeled "F" for front.
With label facing away from chain guide bracket,
install guide on post by pushing down until guide
snaps into place.

b. Obtain chain tensioner guide (2) labeled "R" for rear.
With label facing away from chain guide bracket,
install guide on post by pushing down until guide
snaps into place.

c. Install lower chain tensioner guide (3) by snapping
both retention tabs (4) into place on chain guide
bracket assembly.
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15. See Figure 3-60. Release both hydraulic tensioners.

a. Clamp rubber tip of HYDRAULIC TENSIONER
COMPRESSOQOR (Part No. HD-44063) (1) over bal-
ance chain and bottom of chain guide bracket
assembly.

b. Pump handle on tool to compress hydraulic tensioner.

c. Remove HYDRAULIC TENSIONER
RETAINERS (Part No. HD-44408) (2) from lip of ten-
sioner.

d. Slowly release pressure on tool and remove.

e. Repeat procedure on remaining tensioner assembly.

NOTE
See Figure 3-70. Inspect tip of each BALANCE SHAFT
RETENTION PIN (Part No. HD-44062) after removal. If the
ball at the end of the tool should separate and become loose
in the engine assembly, severe engine damage could occur.

16. Remove both BALANCE SHAFT RETENTION PINS (Part
No. HD-44062) from front and rear shaft supports. Check
that ball on tip of tool has not separated from pin.

Table 3-31. Balance Sprocket Spacer

14784-07

0.039 0.991

1. Alignment mark location
2. Crankshaft flat
3. Crankpin hole

Figure 3-65. Flywheel Alignment Mark
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1. Sprocket 4. Sprocket too high
2. Part No. HD-48615 5. Sprocket too low
3. Sprocket height OK

Figure 3-66. Sprocket Alignment
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1. Rear alignment mark 2. Center alignment mark 3. Front alignment mark

Figure 3-67. Balance Chain

CRANKCASE
sm02806
HD-35667-A CYLINDER LEAKDOWN TESTER
HD-39361-B SPROCKET SHAFT OIL SEAL
INSTALLER
HD-42326-B CRANKSHAFT GUIDE
HD-97225-55C SPROCKET SHAFT BEARING TOOL

NOTE

O-rings that are missing, distorted, pinched or otherwise dam-
aged will result in either oil leakage or low oil pressure. Use of
the wrong o-ring will have the same results. Since many o-rings
are similar in size and appearance, always use new o-rings
keeping them packaged until use to avoid confusion.

1. Bolt left crankcase half upright in engine stand.

1. Front guide
2. Rear guide 2. To facilitate assembly and prevent damage to the crank-
3. Lower guide shaft (roller) bearing in the left crankcase half, slide
4. Retention tabs CRANKSHAFT GUIDE (Part No. HD-42326-B) tool onto
5. Rubber interconnect flywheel sprocket shaft.

Figure 3-68. Chain Tensioner Guides 3. Slide flywheel assembly into left crankcase half. Remove

CRANKSHAFT GUIDE (Part No. HD-42326-B) tool.

4. Tip crankcase assembly in engine stand so that flywheel
pinion shaft is pointing straight up.
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1. Hydraulic tensioner compressor
2. Hydraulic tensioner retainers

3. Hydraulic tensioner

Figure 3-69. Hydraulic Tensioner Tools (Front Tensioner
Shown)

sm02800

Figure 3-70. Balance Shaft Retention Pin

5. See Figure 3-68. Install new rubber interconnect (5) on
chain guide bracket assembly.

6. See Figure 3-67. Verify correct position of all three timing
marks on chain and timing mark on flywheel balance
sprocket.

7. With the right crankcase half resting on the cam cover
flange, apply a bead of sealant approximately 0.056 in.
(1.42 mm) wide to the split line face. For best results, use
HIGH-PERFORMANCE SEALANT, GRAY (Part No.
99650-02).

8. See Figure 3-71. To facilitate assembly and prevent
damage to the crankshaft (roller) bearing in the right
crankcase half, place CRANKSHAFT GUIDE (Part No. HD-
42326-B) (2) over end of crankshaft untit it contacts
shoulder on shaft.

9. Mate case halves sliding bearing roller in right crankcase
half over end of crankshaft. Remove tool.

10

11.

12.

. See Figure 3-72. Start the twelve crankcase bolts and
tighten in the following sequence.

a. Alternately turn each crankcase bolt until finger tight.

b. Tighten the crankcase bolts to 120 in-lbs (13.6 Nm)
in the order shown.

c. Following the same sequence, tighten each bolt to
15-19 ft-Ibs (20.3-25.8 Nm).

Tip crankcase assembly so that sprocket shaft is pointing
straight up.

Install thrust washer on sprocket shaft with "OUT" facing
out (and the chamfer inboard). If using OE part without
markings, orient as required to preserve existing wear
pattern.

sm02808

1. Water pipe insulatidn -
2. Crankshaft guide

13

sm02794

Figure 3-71. Crankshaft Guide (Part No. HD-42326-B)

Figure 3-72. Tighten in Sequence Shown

. See Figure 3-73. Install new oil seal into bearing bore.
Obtain pilot adapter, pilot shaft, short collar, bearing, large
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flat washer and handie from SPROCKET SHAFT
BEARING TOOL (Part No. HD-97225-55C).

a. Thread pilot adapter into sprocket shaft.
b. Thread pilot shaft onto pilot adapter.

c. Verify that lip garter spring is in place on both sides
of oil seal.

d. Thread pilot onto sprocket shaft until contact is made
with shoulder.

e. With the lettering facing outside, slide oil seal over
pilot until it contacts bearing bore.

f.  Set SPROCKET SHAFT OIL SEAL INSTALLER (Part
No. HD-39361-B) (1) over pilot until it contacts oil
seal.

g. Slide bearing and large flat washer over pilot untit
contact is made with seal installer.

h. Thread handle onto pilot shaft.

i. Rotate handle in a clockwise direction until oil seal
installer makes firm contact with crankcase stator
mount.

j-  Remove handle, flat washer, bearing, seal installer
and pilot from sprocket shaft.

14. Rotate handle in a clockwise direction until oil seal installer
makes firm contact with crankcase stator mount.

15. Remove handle, flat washer, bearing, short collar, seal
installer, pilot shaft and pilot adapter from sprocket shaft.

Compressed air can pierce the skin and flying debris from
compressed air could cause serious eye injury. Wear
safety glasses when working with compressed air. Never
use your hand to check for air leaks or to determine air
flow rates. (00061a)
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16. See Figure 3-74. Remove screen and o-ring from chain

guide oil passage (2). Perform leakdown test to verify
proper assembly.

a. Obtain CYLINDER LEAKDOWN TESTER (Part
No. HD-35667-A) and a leakdown tester nipple which
will fit inside the chain guide oil passage.

b. Allow compressed air to run to discharge any water.

c. Regulate air pressure to 35 PSI (241 kN/m?2). Feed
shop air into leakdown tester and test for calibration.
Place your gloved thumb on and off the adapter outlet
and watch the pressure change.

d. Apply a light coat of clean H-D 20W50 engine oil to
nipple. Insert nipple into chain guide oil passage (2).

e. Record the change in pressure. A typical system will
read a 1-8 PSI (7-55 kN/m2) drop on a MAC meter or
a 6-16% drop (SNAP-ON meter reads 56-66) from
35 PSI (241 kN/m?2).

f.  If a pressure drop higher than 11 PSI (75 kN/m?) on
a MAC meter or greater than a 20% drop (SNAP-ON
meter reads 70 or greater) is detected, disassemble
the engine and inspect the rubber interconnect.
Replace if missing or damaged. If the interconnect is
fine, replace the chain guide bracket.

g.- Reinstall chain guide screen and o-ring.

NOTES
Individuals not using MAC leakdown testers supplied by
KENT-MOORE TOOLS must also calibrate line pressure
to 35 PSI (241 kN/m?) using a remote pressure regulator
if necessary.

All SNAP-ON meters will use a baseline of a 50% change
when outlet is plugged.

O-rings that are missing, distorted, pinched or otherwise
damaged will result in either oil leakage or low oil pressure.
Use of the wrong o-ring will have the same results. Since
many o-rings are similar in size and appearance, always
use new o-rings keeping them packaged until use to avoid
confusion.
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Figure 3-73. Sprocket Shaft Oil Seal Installer (Part No.

HD-39361-A)

sm02810

1. Leakdown tester
2. Chain guide oil passage

17. See Figure 3-75. Assembie and install oil pump. Lubricate
parts with clean H-D 20W50 engine oil during assembly.

a.

Apply a very thin film of clean H-D 20W50 engine oil
to new scavenge port stub o-ring (6). Install new o-
ring on scavenge port stub of oil pump housing.

Slide oil pump housing (5) onto crankshaft fitting o-
ring on scavenge port stub into crankcase bore at
back of cam compartment. Firmly push on scavenge
port stub with thumb to be sure that it is snug in bore.
Inspect o-ring on stub to verify that it is not pinched
or distorted.

Separate the gerotor gears into two sets, one wide
(4) (scavenge) and the other narrow (1) (feed).

Fit the smaller of the wide gerotor gears into the
larger. Slide the wide gerotor set (4) down the crank-
shaft until it bottoms in the oil pump housing.

Slide inside separator plate (2) down the crankshaft
until it contacts the wide gerotor set (4). Install wave
washer (3) and outside separator plate (2).

Fit the smaller of the narrow gerotor gears into the
larger. Slide the narrow gerotor set (1) down the
crankshalft until it contacts the outside separator plate

@).

See Figure 3-76. Apply a very thin film of clean H-D
20W50 engine oil to new o-ring (3) for crankcase
post. Install new o-ring in groove on crankcase post.

Figure 3-74. Leakdown Test
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1.
2.
3.
4.
5.
6.

Narrow gerotor set (feed)
Separator plate

Wave washer

Wide gerotor set (scavenge)
Oil pump housing
Scavenge port O-ring

Figure 3-75. Assembling Oil Pump
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1. Oil feed hole O-ring
2. Rear ring dowel
3. O-ring on crankcase post

sm02300

1. Rear camshaft

2. Front camshaft
3. Timing marks

Figure 3-76. Oil Feed Hole

CAM SUPPORT PLATE AND COVER

CRANKSHAFT/CAMSHAFT
SPROCKET LOCKING TOOL

NOTE

O-rings that are missing, distorted, pinched or otherwise dam-
aged will result in either oil leakage or low oil pressure. Use of
the wrong O-ring will have the same results. Since many O-
rings are similar in size and appearance, always use new O-
rings keeping them packaged until use to avoid confusion.

HD-47941

1. See Figure 3-76. Apply a very thin film of clean H-D 20W50
engine oil to new O-ring (1) for crankcase flange. Install
new O-ring in groove around oil feed hole directly below
rear ring dowel (2).

2. lLubricate cam needle bearings with clean H-D 20W50
engine oil.

3. See Figure 3-77. Using a straightedge, verify that the
timing marks on the ends of the front and rear camshafts
are in alignment. if necessary, rotate camshafts in order
to make this observation.
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Figure 3-77. Verify Alignment of Timing Marks

Aligning bushing in cam support plate with end of crank-
shaft, slide cam support plate over crankshaft onto two
ring dowels in crankcase flange. Use a rubber mallet to
fully seat cam support plate on ring dowels.

See Figure 3-78. Install cam support plate screws.
a. Loosely install the six screws (1/4 x 1.0 in.) to secure
the cam support plate to the crankcase flange.

b. Tighten screws to 90-120 in-lbs (10.2-13.6 Nm) in
the sequence shown.

See Figure 3-79. Install oil pump.
a. Start four screws (1/4 x 1.0 in.) to secure oil pump.

NOTE
For methods of engine rotation, see 3.16 TOP END
OVERHAUL: DISASSEMBLY, Rocker Arm Support Plate.

b. While rotating the engine, enabling the pump to find
its natural center, alternately tighten screws (1 and
2) until snug.

c. Tighten the screws (3 and 4) until snug.

d. Tighten all four screws to 40-45 in-lbs (4.5-5.1 Nm)
in sequence shown.

e. Final tighten all four screws to 90-120 in-lbs (10.2-
13.6 Nm) in the sequence shown. Numbers cast
adjacent to the bolt holes also indicate the oil pump
torque sequence.

With the lettering facing inboard, install rear cam sprocket
spacer onto the rear camshaft.



Figure 3-79. Oil Pump Torque Sequence

If using the original cam support plate, camshafts, primary
cam sprocket, crank sprocket and flywheel assembly, then
move to next step. However, if any of these parts have
been replaced, then proceed as follows:

a. Install primary cam sprocket onto splines of rear
camshaft. Install long flange bolt with thicker flat
washer to secure sprocket to end of camshaft.

b. Install crank sprocket onto crankshaft. Install short
flange bolt with a temporary smalier diameter flat
washer from bulk inventory.

NOTE
Use of smaller diameter flat washer with crank sprocket
flange bolt allows room on sprocket face for placement of
straightedge.

c. See Figure 3-80. To prevent rotation, position the
CRANKSHAFT/CAMSHAFT SPROCKET LOCKING
TOOL (Part No. HD-47941) between the crank and
primary cam sprockets. The handle of the tool is
stamped "Crank" and "Cam" to verify proper orienta-
tion. Tighten the crank and primary cam sprocket
flange bolts to 15 ft-lbs (20.3 Nm). Remove the
sprocket locking tool.

d. Rotate engine stand so cam compartment is pointing
upward. Push on crankshaft and rear camshaft to
eliminate endplay.

If engine was not removed from motorcycle, install
compensating sprocket assembly to pull the crank-
shaft to the left side of the engine. Push on crankshaft
and rear camshaft to eliminate endplay.

e. See Figure 3-81. Place a straightedge across the
crank and primary sprocket faces. Attempt to insert
a 0.010 in. (0.254 mm) feeler gauge between the
straightedge and the each sprocket face. If the feeler
gauge will not fit at either location, sprocket offset is
within specification. Remove both sprockets and dis-
card temporary small washer.

NOTE
Height differences between rear cam sprocket and crank
sprocket can be addressed by changing the spacer behind
the rear cam sprocket. See spacer sizes in Table 3-32.

f.  If the crank sprocket rises above the face of the rear
cam sprocket more than 0.010 in. (0.254 mm), remove
the flange bolt and rear cam sprocket. Note the part
number stamped on the existing spacer behind rear
cam sprocket. Replace spacer with the next larger
size.

If the rear cam sprocket rises above the face of the
crank sprocket more than 0.010 in. (0.254 mm),
replace the spacer with the next smaller size only.

g. Repeat height inspection with the new spacer
installed. Remove both sprockets when measurement
is within specification and discard temporary small
washer.
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Figure 3-80. Camshaft Locking Tool

-

Figure 3-81. Check Alignment of Crank and Rear Cam
Sprocket Faces

Table 3-32. Rear Cam Sprocket Spacers

25729-06 0.100 2.54

25731-06 0.110 2.79
25734-06 0.120 3.05
25736-06 0.130 3.30
25737-06 0.140 3.56
25738-06 0.150 3.81
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10.

11.

12.

13.

See Figure 3-82. Apply a light amount of clean H-D 20W50
oil to splines on rear cam. Install the primary cam chain
and sprocket assembly.

a. Place the rear cam sprocket (2) in the primary chain.
Hold the sprocket allowing the chain to hang loose.
Rotate the sprocket so that the timing mark on the
sprocket root faces straight downward.

NOTE
To maintain the original direction of rotation, verify that
the colored mark placed on the chain link (7) and crank
sprocket (4) is visible during installation.

b. Place the crank sprocket (4) in the opposite end of
the chain with the timing mark on the sprocket tooth
facing straight upward (directly toward the cam
sprocket timing mark).

c. Maintaining the position of the sprockets on the chain
with the timing marks in alignment, start the rear cam
sprocket onto the end of the rear camshaft. Note that
the sprocket has an integral key that must be aligned
with the keyway in the camshaft.

d. Maintaining the position of the crank sprocket on the
chain, rotate the rear cam sprocket in a clockwise
direction until the flat on the crank sprocket is aligned
with the flat on the crankshaft. Install the crank
sprocket.

Rotate the rear cam sprocket in a clockwise direction until
the timing mark on the root is aligned with the timing mark
on the crank sprocket tooth. Locate alignment mark (5)
on cam support plate to verify that the timing marks are
in alignment.

NOTES
If the timing marks are not in alignment, then the sprockets
must be removed and reinstalled. Misaligned sprockets
will make the engine run erratically.

Rear sprocket bolt and crank sprocket bolt must install
freely by hand. Before installing bolts, remove any build-
up of LOCTITE THREADLOCKER from the bolt holes with
the proper sized thread chaser.

Both crank and rear cam sprocket flange bolts are specially
hardened while the flat washers are of a special diameter,
Use only genuine Harley-Davidson parts when replace-
ment is necessary. If new flange bolts are not available,
thoroughly clean both internal and external threads and
apply a small amount LOCTITE THREADLOCKER 262
(red) before installation. The crank and rear cam sprocket
flange bolts and flat washers are not interchangeable.

Apply oil to bottom of new crank flange bolt head and
washer (3). Loosely install to secure crank sprocket (4) to
end of crankshaft.

Apply oil to bottom of new rear cam sprocket bolt head
and washer (1). Loosely install to secure rear cam sprocket
(2) to end of camshatt.

Position the CRANKSHAFT/CAMSHAFT SPROCKET
LOCKING TOOL (Part No. HD-47941) between the crank
and rear cam sprockets to prevent rotation. The handie



of the tool is stamped "Crank" and "Cam" to verify proper

orientation.
a. Tighten both sprocket bolts (1, 3) to 15 ft-lbs (20.3
Nm).

b. Loosen both bolts one revolution (360 degrees).

¢. Final tighten the rear cam sprocket bolt (1) to 34 ft-
Ibs (46.1 Nm).

d. Final tighten the crank sprocket bolt (3) to 24 ft-lbs
(32.5 Nm).

e. Remove the sprocket locking tool.

14. Install primary cam chain tensioner. Tighten fasteners to
100-120 in-Ibs (11.3-13.6 Nm).

15. Apply clean H-D 20W50 engine oil to crank and rear cam
sprockets.

16. See Figure 3-83. Align holes in new cam cover gasket
with those in the crankcase flange.

Rear cam sprocket bolt (large) and flat washer
Rear cam sprocket

Crank sprocket bolt (small) and flat washer
Crank sprocket

Alignment mark on support plate

Primary chain tensioner

Marked link

Noapwh=
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Figure 3-83. Cam Cover Gasket

NOTE

Before installing cam cover, verify cleanliness of blind holes in
the crankcase flange. Tightening a screw with dirt, water or oil
in the hole can cause the casting to crack or break. Damage
to the casting requires replacement of the right crankcase half.

17. See Figure 3-84. Install the cam cover using socket head
screws (1/4 x 1-1/4 in.). Following the sequence shown,
tighten the screws to 125-155 in-lbs (14.1-17.5 Nm).

18. Complete motorcycle assembly.

a. If engine was completely overhauled, see 3.17 TOP
END OVERHAUL: ASSEMBLY. Perform all steps.

b. if only cam compartment components were serviced,
install push rod covers, push rods, rocker arm support
plate and breather assembly. See appropriate topics
under 3.17 TOP END OVERHAUL: ASSEMBLY.

Figure 3-82. Primary Chain and Sprockets
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Figure 3-84. Cam Cover Screws
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BREATHER ASSEMBLY

3.20

REMOVAL OVERVIEW

To remove breather assembly, see 3.16 TOP END OVER-
HAUL: DISASSEMBLY.

DISASSEMBLY

1. See Figure 3-85. Remove two fasteners (1) from the
breather assembly cover (2) and remove breather
assembly from rocker arm support plate (8).

2. Remove the breather cover and cover gasket (3). Discard
gasket. Remove breather baffle (5) and breather baffie
gasket (7). Discard gasket. Pull filter element (6) from bore
on underside of breather baffle. Pull umbrella valve (4)
from hole at top of breather baffle. Discard both filter ele-
ment and umbrella valve.

CLEANING AND INSPECTION

Compressed air can pierce the skin and flying debris from
compressed air could cause serious eye injury. Wear
safety glasses when working with compressed air. Never
use your hand to check for air leaks or to determine air
flow rates. (00061a)

1. Clean all parts in a non-volatile cleaning solution or
solvent. Blow parts dry with low pressure compressed air.

2. See Figure 3-85. Set a straightedge diagonally across the
length of the breather cover (2) intersecting the opposite
corners of the gasket surface. Slide a feeler gauge beneath
the straightedge to check the breather cover for warpage.
Repeat the step checking the opposite diagonal. Discard
the breather cover if any low spot exceeds 0.005 in. (0.13
mm).

3. Using method outlined in previous step, inspect the
breather baffle (5) gasket surface for flatness. Discard the
breather baffle if any low spot exceeds 0.005 in. (0.13
mm).

ASSEMBLY

1. See Figure 3-85. Insert stem of new umbrella valve (4)
through center hole at top of breather baffle (5). Carefully
pull rubber bead on stem through hole in baffle. Use
denatured alcohol or glass cleaner to lubricate stem, if
necessary. Verify that rubber bead is pulled completely
through hole and resides on bottom side of baffle.

2. Press new filter element (6) into bore at bottom of baffle.
Hole in filter element accommodates umbrella valve stem.
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3. Place breather baffle gasket (7) on a clean flat surface.

a. Aligning holes, place breather baffle (5), cover gasket
(3) and breather cover (2) on top of breather baffle
gasket.

b. Slide two fasteners (1) through stackup to keep
assembly together until time of installation.
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Fasteners (2)
Breather cover

Cover gasket
Umbrella valve
Breather baffle

Filter element
Breather baffle gasket

NGO RWN S

Rocker arm support plate

Figure 3-85. Breather Assembly

INSTALLATION OVERVIEW

See 3.17 TOP END OVERHAUL: ASSEMBLY, Breather
Assembly.

1. Install breather assembly..

2. Continue with vehicle assembly as directed.



ROCKER ARM SUPPORT PLATE

3.21

REMOVAL OVERVIEW
See 3.16 TOP END OVERHAUL: DISASSEMBLY.

1. Remove breather assembly.

2. Remove rocker arm support plate.

DISASSEMBLY

1. See Figure 3-86. Remove four bolts with flat washers (1)
from the rocker arm support plate (5). The rocker arm
shafts (4) on the push rod side (right) are notched to lock
them in position.

2. Using ahammer and brass drift, tap left side of rocker arm
shafts (4) so that the notched ends exit the rocker arm
support plate (5) first. Mark the shafts so that they are
installed in their original locations at time of assembly.

3. Remove the rocker arms from the rocker arm support
plate. Mark the rocker arms to indicate location.

CLEANING AND INSPECTION

ROCKER ARM BUSHING REAMER

HD-94804-57

Inspection

AWARNING

Compressed air can pierce the skin and flying debris from
compressed air could cause serious eye injury. Wear
safety glasses when working with compressed air. Never
use your hand to check for air leaks or to determine air
flow rates. (00061a)

1. Clean all parts in a non-volatile cleaning solution or
solvent. Blow parts dry with low pressure compressed air.

2. See Figure 3-86. Check rocker arms (3) for uneven wear
or pitting where contact is made with the valve stem tips.
Check for concave wear where rocker arms contact the
push rod ends. Replace rocker arm if excessive wear is
found at either location.

3. Verify that oil holes in rocker arms and rocker arm support
plate (5) are clean and open.

4. Inspect rocker arm shafts (4) for scratches, burrs, scoring
or excessive wear. Replace as necessary.
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Bolt with flat washer
Rocker arm bushings
Rocker arm

Rocker arm support plate

1
2
3.
4. Rocker arm shaft
5
6

Notch

Figure 3-86. Rocker Arm Assembly

Rocker Shaft Fit

1. See Figure 3-87. Measure the inside diameter of the rocker
arm support plate bore.

2. See Figure 3-88. Measure the outside diameter of the
rocker arm shaft where it fits in the bore.

3. Repeat the measurement on opposite side of support plate
and shaft. Replace shaft or support plate if clearance
equals or exceeds 0.0035 in. (0.089 mm).
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Figure 3-87. Checking Support Plate Bore
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Figure 3-88. Checking Shaft to Support Plate Fit

Rocker Arm Shaft to Bushing

1.

Check rocker arm shaft to bushing fit.

a. See Figure 3-89. Measure the inside diameter of the
rocker arm bushing.

b. See Figure 3-90. Measure the outside diameter of
the rocker arm shaft where it rides in the bushing.

Repeat measurement on opposite side of rocker arm and
shaft. Replace shaft or bushings if clearance equals or
exceeds service wear limit of 0.0035 in. (0.089 mm).
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Figure 3-89. Checking Bushings
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Figure 3-90. Checking Shaft to Bushing Fit

Replace Rocker Arm Bushings

NOTE

Bushing replacement and reaming must be done one at a time
to ensure proper alignment. Follow all steps for one bushing
and then repeat for the other bushing.

1.

See Figure 3-91. Turn a 9/16"-18 tap (2) into bushing until
tight. Place rocker arm under ram of arbor press with tap
at bottom. Slide a discarded rocker arm shaft (1) through
open end of rocker arm until contact is made with tap.
Using shaft as driver (and untapped bushing as pilot),
press against shaft until both tap and bushing are free.

See Figure 3-92. Using a suitable driver, press new
bushing into side of rocker arm until flush with casting. Be
sure to orient bushing so that split line faces top of rocker
arm.

NOTE

Never back reamer out of rocker arm or new bushing will be
damaged.

3.

See Figure 3-93. Lock rocker arm in a vise using brass
jaw inserts or shop towels to prevent casting damage.
Insert tapered end of ROCKER ARM BUSHING
REAMER (Part No. HD-94804-57) into old bushing in
rocker arm. Note that old bushing on drive side of reamer
as pilot. Rotate reamer until the new bushing on the far
side is reamed, and then continuing in the same direction,
draw drive side of reamer from new bushing.

Repeat steps to remove, install and ream second bushing.
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1. Discarded shaft used as driver
2. Tap

ASSEMBLY

Figure 3-91. Removing Bushing

1. Place the rocker arms into position on the rocker arm
support plate.

2. Push the un-notched ends of the rocker arm shafts into
the right side of the support plate and then into the rocker
arms. As they approach their fully installed positions, rotate
the shafts so that the notches are aligned with the bolt
holes in the support plate.

3. See Figure 3-94. Check for proper end play.
a. Insert a feeler gauge between the rocker arm and
support plate.
b. Repeat measurement on other rocker arm.

c. Replace the rocker arm, rocker arm support plate or
both if end play exceeds 0.025 in. (0.635 mm).

4. Install the four bolts with flat washers in the rocker arm
support plate. Remember that the two bolts on the push
rod side (right) must engage the notches in the rocker arm
shafts for proper assembly.
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1. Driver

2. Bushing

smQ2488

Figure 3-92. Installing Bushing
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Figure 3-93. Ream Bushing

Figure 3-94. Check End Play

INSTALLATION OVERVIEW
See 3.17 TOP END OVERHAUL: ASSEMBLY.

1. Install rocker arm support plate.

2. Install breather assembly.

3. Continue with vehicle assembly as directed.
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PUSH RODS, LIFTERS AND COVERS

3.22

REMOVAL OVERVIEW
See 3.16 TOP END OVERHAUL: DISASSEMBLY.

1. Remove breather assembly.

2. Remove rocker arm support plate.

3. Remove push rods, lifters and covers.

DISASSEMBLY

See Figure 3-95. With the exception of the lifter covers, all
parts should have been disassembled and marked during the
removal procedure. Disassemble the lifter covers as follows:

1. Separate upper (2) and lower push rod covers (8).

2. Remove O-ring (9) from seat at bottom of lower push rod
cover. Discard O-ring.

3. Remove O-ring (1) from seat at top of upper push rod
cover. Slide O-ring (7), flat washer (6), spring (5) and
spring cap (4) from body of upper push rod cover (2).
Discard O-rings.

CLEANING AND INSPECTION

1. See Figure 3-95. Scrape old gasket material from the lifter
cover (11) flange. Old gasket material left on mating sur-
faces will cause leaks.

2. With the exception of the hydraulic lifters (14), clean all
parts in a non-volatile cleaning solution or solvent. Verify
that the o-ring seats and contact surfaces of the push rod
covers (2, 8) are completely clean.

Compressed air can pierce the skin and flying debris from
compressed air could cause serious eye injury. Wear
safety glasses when working with compressed air. Never
use your hand to check for air leaks or to determine air
flow rates. (00061a)

3. Blow parts dry with low pressure compressed air. Verify
that all oit holes are clean and open.

4. Verify that the hydraulic lifter rollers turn freely and are
free of flat spots, scuff marks and pitting. If flat spots exist,
examine the cam lobe on which the lifter operates.

5. Inspect the lifter socket for signs of wear. Verify that the
plunger of the hydraulic lifter is fully extended up against
the C-clip. Use index finger to pump plunger to verify lifter
operation.

6. Examine the push rods (15). Replace any push rods that
are bent, dented, broken or discolored. Replace the rod
if the ball ends show signs of excessive wear or damage.

7. Cover all parts with a clean plastic sheet to protect them
from dust and dirt.
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Middle O-ring (intermediate)
Lower push rod cover
Lower O-ring (large)

10. Lifter cover screw

11. Lifter cover

12. Anti-rotational pin

13. Lifter cover gasket

14. Hydraulic lifter

15. Push rod

1. Upper O-ring (small)
2. Upper push rod cover
3. Spring cap retainer

4. Spring cap

5. Spring

6. Flat washer

7.

8.

9.

Figure 3-95. Push Rods, Lifters and Covers




LIFTER INSPECTION

NOTE

Inside and outside micrometers used for measuring lifters and
lifter bores must be calibrated to take accurate readings.

1. Inspect lifters for excessive clearance in bores. Accurately
measure the lifter outer diameter and record the measure-
ment.

2. Accurately measure lifter bore inner diameter with a snap
gauge. Subtract this measurement from the lifter measure-
ment to determine clearance.

a. Clearance should be within 0.0008-0.0020 in. (0.0203-
0.0508 mm).

b. Install new lifters and/or replace crankcases if clear-
ance exceeds SERVICE WEAR LIMIT of 0.0030 in
(0.076 mm).

3. Check lifter roller radial play.

a. Rolier radial movement should be within 0.0006-
0.0010 in (0.0152-0.0254 mm).

b. Replace iifters if radial movement exceeds SERVICE
WEAR LIMIT of 0.0015 in. (0.0381 mm).

4. Check lifter roller end clearance.

a. End clearance should be within 0.008-0.022 in.
(0.203-0.559 mm).

b. Replace lifters if end clearance exceeds SERVICE
WEAR LIMIT of 0.022 in. (0.559 mm).

5. Soak lifters in clean engine oil. Keep covered unti
assembly.

ASSEMBLY

With the exception of the push rod covers, all parts will be
assembled during the installation procedure. Assemble the
push rod covers as follows:

NOTE

O-rings that are missing, distorted, pinched or otherwise dam-
aged will result in either oil leakage or low oil pressure. Use of
the wrong O-ring will have the same results. Since many O-
rings are similar in size and appearance, always use new O-
rings keeping them packaged until use to avoid confusion.

1. See Figure 3-96. Obtain three new O-rings (1, 7 and 9).
Apply a very thin film of clean H-D 20W50 engine oil to O-
rings before installation.

2. Install new small O-ring (1) on seat at the top of the upper
push rod cover (2).

3. Slide the spring cap (4), spring (5), flat washer (6) and
new intermediate size O-ring (7) onto the body of the
upper push rod cover. Move parts up body until spring cap
(4) contacts upper O-ring seat.

4. Fit the straight end of the upper push rod cover into the
flared end of the lower push rod cover (8).

5. Install new large O-ring (9) on seat at bottom of lower
push rod cover.

sm02493

Upper O-ring (small)

Upper push rod cover

Spring cap retainer

Spring cap

Spring

Flat washer

Middle O-ring (intermediate)

Lower push rod cover

. Lower O-ring (large)

Flared end of lower push rod cover
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10.

Figure 3-96. Assembled Push Rod Cover

INSTALLATION OVERVIEW
See 3.17 TOP END OVERHAUL: ASSEMBLY.

1. Instali push rods, lifters and lifter covers.

2. Install rocker arm support plate.
3. Install breather assembly.
4.

Continue with vehicle assembly as directed.
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CYLINDER HEAD

REMOVAL OVERVIEW

See 3.16 TOP END OVERHAUL: DISASSEMBLY.

1.

Remove breather assembly.

2. Remove rocker arm support plate.

3. Remove push rods and push rod covers. Do not remove
lifters or lifter covers.

4. If equipped, disconnect and remove ACR.

5. Remove cylinder head.

DISASSEMBLY

PARTNUMBER | = TOOLNAME

HD-34736-B VALVE SPRING COMPRESSOR

HD-39786 CYLINDER HEAD HOLDING FIXTURE

1. Before proceeding with the disassembly procedure,
determine if cylinder head reconditioning is necessary.

a. Raise valve ports of cylinder head to strong light
source. {f light is visible around edges of seats, then
move to step 2 to recondition cylinder head.

b. Fill ports at top of cylinder head with solvent. Wait ten
full seconds and then check for leakage into combus-
tion chamber. If solvent leakage into combustion
chamber is evident, then move to step 2 to recondition
cylinder head.

2. See Figure 3-97. Secure cylinder head for service.

a. Thread 12 mm end of CYLINDER HEAD HOLDING
FIXTURE (Part No. HD-39786) (1) into cylinder head
(2) spark plug hole.

b.  Clamp tool in vise at a 45 degree angle or one that
offers a comfortable working position.
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1. Holding fixture
2. Cylinder head
3. 12 mm end of fixture ]

Figure 3-97. Cylinder Head Holding Fixture

See Figure 3-98. Release valve spring compression.

a. Place VALVE SPRING COMPRESSOR (Part No. HD-
34736-B) (2) over cylinder head. Center blunt end on
the valve head. Seat adapter at end of forcing screw
on the valve spring retainer.

b. Rotate forcing screw to compress valve spring.

c. See Figure 3-99. If spring retainer (2) is not free of
tapered keepers (1), give head of tool a sharp tap
with a soft mallet. Using magnetic rod or small
screwdriver, remove the keepers (1) from the valve
stem (11) groove.

d. Rotate forcing screw to release the valve spring
compression.

Remove the spring retainer (2) and valve spring (3).
Slide the valve (11) from the valve guide (5).
Remove valve seal assembly.

Mark the bottom of the valve F(ront) or R(ear) for identific-
ation. Also, separate and tag tapered keepers, valve spring
and spring retainer so that they are installed on the same
valve at time of assembly.

Repeat previous steps to remove the other valve compon-
ents.
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|
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1.
| 2. Compressor

Release the cylinder head holding fixture from the vise.
Remove fixture tool from spark plug hoie.

Holding fixture

Figure 3-98. Valve Spring Compressor (Part No.
HD-34736-B)
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Tapered keepers

Spring retainer

Valve spring

Spring seat/valve stem seal
Valve guide

Lock ring

Cylinder head bolt, short
Cylinder head bolt, long

. Cylinder head

CENOMP LN

10. Valve seat
11. Valve

Figure 3-99. Cylinder Head Assembly

CLEANING

1. See Figure 3-99. Remove old gasket material from cylinder
head (9). Gasket material left on sealing surfaces will
cause leaks.
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CAUTION

Do not use glass or sand to bead blast surfaces exposed
to engine oil. Blasting materials can lodge in pores of the
casting. Heat expansion releases this material which can
contaminate oil resuiting in engine damage. (00534b)

NOTE
Bead blasting materials could also enter threaded holes
adversely affecting fastener engagement and torque indication.
Cover all threaded holes before bead blasting.

2. Remove all carbon deposits from combustion chamber
and machined surfaces of cylinder head. Exercise caution
to avoid removing any metal material. For best results,
use an air tool with a worn wire brush. Scraping may result
in scratches or nicks.

3. To soften stubborn deposits, soak the cylinder head in a
chemical solution, such as GUNK HYDRO-SEAL or other
carbon and gum dissolving agent. Repeat step 2 as
necessary.

4. Thoroughly clean the cylinder head, spring retainers,
tapered keepers, valves and valve springs in a non-volatile
cleaning solution or solvent. Follow up with a thorough
wash in hot soapy water.

AWARNING

Compressed air can pierce the skin and flying debris from
compressed air could cause serious eye injury. Wear
safety glasses when working with compressed air. Never
use your hand to check for air leaks or to determine air
flow rates. (00061a)

5. Blow parts dry with low pressure compressed air.

INSPECTION

PART NUMBER TOOL NAME

B-45525 VALVE GUIDE HONE

HD-34751 VALVE GUIDE GLEANING BRUSH
HD-42324-A CYLINDER TORQUE PLATES
HD-96796-47 |VALVE SPRING TESTER

Cylinder Head

1. Check for scratches and nicks on all gasket sealing sur-
faces.

2. Check for warpage.

a. With the combustion chamber side facing upward,
set a straightedge diagonally across the length of the
cylinder head intersecting the upper and lower corners
of the gasket surface.

b. Slide a feeler gauge beneath the straightedge to
check the head for warpage.

¢. Checking the opposite diagonal, repeat the procedure
to verify that the gasket surface is flat (especially if a
head gasket was blown). Discard the head if any low
spot is 0.006 in. (0.152 mm) or greater.

NOTE
For best results, use one of the CYLINDER TORQUE
PLATES (Part No. HD-42324-A) in lieu of the straightedge.
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Lay the upper plate (without vise grip) flat on the machined
surface of the head. As a preliminary check, see if the plate
rocks from side to side. A head on which the plate rocks is
immediately suspect. Insert a feeler gauge between the plate
and head at various locations to see if warpage exceeds above
specification.

3. Verify that oil passageways are open and clean.

Valve Guides

1. Inspect external surfaces, particularly the combustion
chamber side, for cracks. Replace the guide if any cracks
are found.

2. Prepare valve guides for inspection.

a. Lightly hone bore using the VALVE GUIDE

HONE (Part No. B-45525).

b. Scrub with the VALVE GUIDE CLEANING
BRUSH (Part No. HD-34751) to remove any dust or
debris.

c. Polish the valve stem with fine emery cloth or steel
wool to remove carbon buildup.

3. Check valve stem to guide clearance:
a. Carefully measure the inside diameter of the valve
guide using an inside ball micrometer.

b. Measure the outside diameter of the valve stem with
an outside micrometer.

c. Refer to Table 3-33. if the clearance between stem
and guide exceeds the limits shown, the valve stem
and/or guide are excessively worn.

d. Repeat measurements with a new valve to determine
if the guide must be replaced.

Table 3-33. Valve Stem to Guide Clearance Service Wear

Limits

VALVE IN. MM
Intake 0.0038 0.0965
Exhaust 0.0038 0.0965
Valves

1. Replace the valve if there is evidence of burning or
cracking.

2. inspect the end of the valve stem for pitting or uneven
wear. Replace the valve if either of these conditions are
found.

3. Inspect for burrs around the valve stem keeper groove.
Remove burrs with a fine tooth file if found.

4. To determine if the valve stem is excessively worn, see
valve guide inspection.

Valve Springs

1. Inspect springs for cracked or discolored coils. Replace
springs if either of these conditions are found.

2. Setthe intake and exhaust valve springs on a level surface
and use a straightedge to check for proper squareness



and height. Too much height corresponds to a reduction
in spring pressure which results in sluggish valve action.

w

Check free length of springs using a dial vernier caliper
or load test with the VALVE SPRING TESTER (Part
No. HD-96796-47). Replace springs if free length or com-
pression force do not meet specifications. See 3.2 SPE-
CIFICATIONS.

Tapered Keepers

1. Inspect parts for damage or rust pits. Replace as neces-
sary.

2. Inspect inboard side of tapered keepers for excessive
wear. Upraised center must be pronounced and fit snugly
in valve stem groove. Place keepers into groove and verify
that they grip tightly without sliding.

Valve Seats

1. Inspect seats for cracking, chipping or burning. Replace
seats if any evidence of these conditions are found.

2. Check seats for recession by measuring valve stem pro-
trusion. See 3.23 CYLINDER HEAD, Valve and Seat

Refacing.
VALVE GUIDE REPLACEMENT 7
PART NUMBER { TOOL NAME
B-45523 | VALVE GUIDE REAMER B
'B-45524-1 ~ VALVE GUIDE DRIVER i
|B-45524-: 2A "~ |VALVE GUIDE INSTALLER SLEEVE "
'B-45525 ~ |VALVE GUIDE HONE

*HD-34751 (VALVE GUIDE CLEANING BRUSH |
TCYLINDER HEAD SUPPORT STAND i

T

'HD-39782-1

'HD-39782-3 |INTAKE SEAT ADAPTER
'HD-39782-4  |EXHAUST SEAT ADAPTER |
'HD-39782-B CYLINDER HEAD SUPPORT STAND |
- IKIT {
HD-39786 CYLINDER HEAD HOLD\NL: FlXTURE
‘HD-39847  |REAMER T-HANDLE o ,4‘
HD 39964 |REAMER LUBRICANT J
Removal

NOTES

« If valve guide replacement is necessary, always install
new guide before refacing valve seat.

e CYLINDER HEAD SUPPORT STAND KIT (Part No. HD-
39782-B) ensures that valve guide and seat are perpen-
dicular. If perpendicularity is not achieved, the cylinder
head valve guide bore will be damaged during the press
procedure.

1. See Figure 3-100. Prepare cylinder head for valve guide
replacement.

a. Obtain CYLINDER HEAD SUPPORT STAND
KIT (Part No. HD-39782-B).

b. Insert sleeve of INTAKE SEAT ADAPTER (Part
No. HD-39782-3) (3) or EXHAUST SEAT
ADAPTER (Part No. HD-39782-4) (4) seat adapter
into tube at top CYLINDER HEAD SUPPORT
STAND (Part No. HD-39782-1) (2).

c. Position cylinder head so that valve seat is centered
on seat adapter.

NOTE
Do not press out the valve guide from the bottom of the cylinder
head. Carbon buildup on the combustion chamber side of the
guide can deeply gouge the cylinder head bore diminishing
the likelihood of achieving the proper interference fit and pos-
sibly requiring replacement of the cylinder head casting.

2. Remove and discard lock ring from valve guide groove.

NOTE
Lock ring is present on OEM intake and exhaust valve guides.

3. At top of the cylinder head, insert VALVE GUIDE
DRIVER (Part No. B-45524-1) (1) into vaive guide bore
until stopped by shoulder.

4. See Figure 3-101. Center valve guide driver under ram of
arbor press. Apply pressure until valve guide drops free
of cylinder head. Discard valve guide.
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Valve guide driver |
Cylinder head support stand 1
Intake seat adapter |
Exhaust seat adapter l
Valve guide installer sleeve \

Rl

Flgure 3-100. Valve Guide Replacement Tools
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1. Valve guide driver
2. Cylinder head stand

Figure 3-101. Remove Valve Guide

Installation

1. Check valve guide to valve bore clearance.

a.

Measure the outside diameter of a new standard
valve guide.

Measure the cylinder head valve guide bore. The
valve guide should be 0.0020-0.0033 in. (0.051-0.084
mm) larger than the bore.

If clearance is not within specification, then select one
of the following oversize guides: 0.001 in. (0.025 mm),
0.002 in. (0.05 mm) or 0.003 in. (0.08 mm).

NOTE

Since some material is typically removed when the guide is
pressed out, it is normal to go to the next larger size for the
proper interference fit.

2. Measure cylinder head bore and outside diameter of
selected oversize guide to verify correct interference fit.

NOTE

Support stand ensures that valve guide and seat are perpen-
dicular. If perpendicularity is not achieved, cylinder head valve
guide bore will be damaged during the press procedure.
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Prepare cylinder head for valve guide reptacement.

a.

See Figure 3-100. Insert sleeve of INTAKE SEAT
ADAPTER (Part No. HD-39782-3) (3) or EXHAUST
SEAT ADAPTER (Part No. HD-39782-4) (4) into tube
at top of support stand (2). Position cylinder head so
that valve seat is centered on seat adapter.

Apply Vaseline to lightly lubricate external surfaces
of valve guide. Spread lubricant so that thin fiim
covers entire surface area.

At top of cylinder head, start vaive guide into bore.

See Figure 3-102. Place VALVE GUIDE INSTALLER
SLEEVE (Part No. B-45524-2A) (2) over valve guide
and then insert tapered end of valve guide driver (1)
into sleeve.

Center valve guide driver under ram of arbor press
and apply pressure only until valve guide is started
in bore and then back off ram slightly to allow guide
to center itself.

NOTE

Always back off ram to allow the valve guide to find center.
Pressing guide into cylinder head in one stroke can bend
driver, break guide, distort cylinder head casting and/or
damage cylinder head valve guide bore.

f.

Verify that support stand (3) and driver (1) are square.
Center driver under ram and press valve guide further
into bore, but then back off ram again to ailow valve
guide to find center.

Repeat previous step and then apply pressure to
driver until installer sleeve contacts machined area
of cylinder head.

Install new Jock ring into valve guide groove. Verify
that lock ring is square and fully seated in the groove.
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Figure 3-102. Install Valve Guide

4. Secure cylinder head for service.

a.

Thread 12 mm end of CYLINDER HEAD HOLDING
FIXTURE (Part No. HD-39786) into cylinder head
spark plug hole.

Clamp tool in vise at a 45 degree angle or one that
offers a comfortable working position.

NOTE

Valve guides must be reamed to within 0.0005-0.0001 in.
(0.013-0.0025 mm) of finished size.

B
I

|
|
|

1.
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T-handle
_ 2. Valve guide reamer
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Figure 3-103. Reaming Valve Guide Bore

See Figure 3-103. Obtain the VALVE GUIDE
REAMER (Part No. B-45523), REAMER T-HANDLE (Part
No.HD-39847) and REAMER LUBRICANT (Part No. HD-
39964).

a. Install T-handle (1) on reamer (2).

b. Apply a liberal amount of reamer lubricant to valve
guide bore and bit of reamer. Start bit of reamer into
bore at top of cylinder head.

c. Placing thumb on drive socket of reamer T-handle,
apply slight pressure on reamer while rotating in a
clockwise direction. Squirt additional lubricant onto
reamer and into guide as necessary.

NOTE
For best results, do not push on reamer or apply pressure
to the reamer handle. While excessive pressure results in
a rough cut, bore will be tapered if pressure is not centrally
applied.

d. Continue rotating reamer T-handle until entire bit has
passed through valve guide bore and shank of reamer
rotates freely.

e. Remove T-handle from reamer, and carefully pulling
on bit, draw shaft of reamer out combustion chamber
side of valve guide.

AWARNING

Compressed air can pierce the skin and flying debris from
compressed air could cause serious eye injury. Wear
safety glasses when working with compressed air. Never

use

your hand to check for air leaks or to determine air

flow rates. (00061a)

6.

Direct compressed air into the valve guide bore to remove
any metal shavings or debris.

See Figure 3-104. Clean valve guide bore with the VALVE
GUIDE CLEANING BRUSH (Part No. HD-34751).
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8. See Figure 3-105. Obtain the VALVE GUIDE HONE (Part
No. B-45525) and REAMER LUBRICANT (Part No.HD-
39964).

a. Install hone in a high speed electric drill.

b. Apply reamer lubricant to finishing stones of hone and
valve guide bore.

c. Start finishing stones of hone into bore.

d. Activating the drill, move the entire length of the fin-
ishing stone arrangement forward and backward
through the bore for 10 to 12 complete strokes. Work
for a crosshatch pattern of approximately 60°.

9. Direct compressed air into the valve guide bore to remove
any debris. Clean with the VALVE GUIDE CLEANING
BRUSH (Part No. HD-34751).

NOTE
Always verify valve stem to valve guide clearance after honing,
since a worn reamer may cut the bore undersize.

10. Check valve stem to valve guide clearance.

a. Measure the inside diameter of the valve guide with
an inside ball micrometer.

b. Measure the outside diameter of the valve stem with
an outside micrometer.

c. Refer to Table 3-34. if the clearance between stem
and guide is not within the limits shown, the low end
being preferable, then the valve stem may be
excessively worn or the valve guide bore undercut.
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Figure 3-104. Scrubbing Valve Guide Bore

3-74 2010 Softail Service: Engine

sm02501

Figure 3-105. Honing Valve Guide Bore

11. Clean cylinder head assembly again.
a. Using cleaning solvent, thoroughly clean cylinder head
and valve guide bore.

b. Scrub valve guide bore with the VALVE GUIDE
CLEANING BRUSH (Part No. HD-34751). For best
results, use a thin engine oil and clean valve guide
bore with the type of swabs or patches found in gun
cleaning kits.

c. Continue to wipe bore until clean cloth shows no
evidence of dirt or debris. Follow up with a thorough
wash in hot soapy water.

AWARNING

Compressed air can pierce the skin and flying debris from
compressed air could cause serious eye injury. Wear
safety glasses when working with compressed air. Never
use your hand to check for air leaks or to determine air
flow rates. (00061a)

12. Blow parts dry with low pressure compressed air.

Table 3-34. Valve Stem to Guide Clearance

VALVE IN. MM
0.001-0.003 | 0.0254-0.0762
0.001-0.003 | 0.0254-0.0762 |

Intake

Exhaust




VALVE AND SEAT REFACING

|PART NUMBER TOOL NAME

'HD-34751 VALVE GUIDE CLEANING BRUSH
'HD-35758-C NEWAY VALVE SEAT CUTTER SET

HD-39786 \ CYLINDER HEAD HOLDING FIXTURE
R S - e e - USSR |

NOTES

»  Verify correct valve stem to valve guide clearance before
refacing. Refer to Table 3-34. If new guides must be
installed, complete that task before refacing valve seats.

*  This procedure is not based on the lapping of valves. The
end result is an interference fit between the 45° valve face
and the valve seat which will be 46°.

1. Hold the valve firmly against a wire wheel in a bench
grinder. Remove all carbon deposits from the valve head,
face and stem, but exercise caution to avoid removing any
metal. Carbon left on the stem may affect alignment in the
valve refacer. Polish the valve stem with steel wool or
crocus cloth to remove any marks that might be left by the
wire wheel.

2. Instail valve (both intake and exhaust) in a valve refacer
set to a 45° angle. The valve refacer is required equipment,
since accuracy in matching the angle of the vaive face
with the angle of the valve seat is critical.

NOTES

* Do not remove any more metal than is necessary to clean
up and true the valve face. Removing metal reduces the
service life of the valve. The amount of grinding needed
to retrue the valve is a clear indication of its condition.
Discard the valve if it cannot be quickly refaced while
maintaining a good margin. See Figure 3-108. Valves that
do not clean up quickly are either warped, excessively
worn or too deeply pitted to be used.

»  Obtain a new valve if grinding leaves the margin less than
0.0313 in (0.795 mm). A valve in this condition does not
seat normally, burns easily and may crack or cause pre-
ignition.

3.  Wipe valve seats and valve faces clean. From the bottom
of the cylinder head, insert the valve stem into the valve
guide. Push on head of valve until it contacts the valve
seat.

4. See Figure 3-106. Measure valve stem protrusion. Seat
wear causes the valve stem protrusion to change.

a. Placing finger at bottom of valve to keep valve seated,
use a dial vernier caliper to check the distance from
the top of the valve stem to the machined area on the
cylinder head.

b. Seat wear and valve refacing causes the valve stem
protrusion to change. If protrusion exceeds 2.069 in.
(52.553 mm), then replace the valve, valve seat or
cylinder head as necessary.

NOTE
Do not shorten the valve by grinding on the end of the stem.
Grinding replaces the hardened case with mild steel which
results in accelerated wear.

Secure cylinder head for servicing.

a. Thread 12 mm end of CYLINDER HEAD HOLDING
FIXTURE (Part No. HD-39786) into cylinder head
spark plug hole.

b. Clamp fixture in vise and further tighten cylinder head
onto the fixture to prevent any movement during
operation.

c. Place cylinder head at a 45° angle or one that offers
a comfortable working position.

In order to determine the correct location of the 46° valve
seat in the head, measure the width of the valve to be
used and subtract 0.080 in. (2.032 mm) fror that number.

Set your dial caliper to the lesser measurement and lock
down for quick reference. This is the location of your valve
seat.

Use a permanent magic marker to highlight the valve seat
area that is going to be cut. Be sure to highlight all three
angles. Allow marker to dry before proceeding.

Figure 3-106. Checking Valve Stem Protrusion

NOTES

Always ensure cutter blades and cutter pilot are clean
before beginning the cutting process. The correct cleaning
brush is supplied with the Neway tool set.

Always ensure the inside of the valve guide is clean by
using VALVE GUIDE CLEANING BRUSH (Part No. HD-
34751).
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9. See Figure 3-107. Obtain the NEWAY VALVE SEAT
CUTTER SET (Part No. HD-35758-C). Choose the cutter
pilot that fits properly into the valve guide hole. Securely
seat the pilot by pushing down and turning using the
installation too! supplied in the tool set.

10. Choose the proper 46° cutter (intake or exhaust) and
gently slide the cutter onto the pilot. Be careful not to drop
the cutter onto the seat.

11. While applying a constant and consistent pressure, remove
just enough material to show a complete clean-up on the
46° angle. Do not remove any more metal than is neces-
sary to clean up the seat (that is, to provide a uniform finish
and remove pitting).

NOTES
* [f the width of the clean-up angle is greater on one side
of the seat than the other, the guide may need fo be
replaced due to improper installation.

e After making the 46° cut, if you discover a groove cut
completely around the seat, this means the blades of the
cutter are in alignment and need to be staggered. This is
accomplished by loosening all of the blades from the cutter
body and moving each blade slightly in its cradle in
opposite directions on the cutter. The tool needed to
loosen the blades is supplied in the fool set. A permanent
magic marker mark every 90° will help in determining
where new angles are.

12. Next, with your dial caliper locked to the predetermined
setting, measure the 46° cut at the outermost edge at the
widest point of the circle to determine what cut needs to
be made next.

a. If the 46° cut is too high (towards the combustion
chamber), use the 31° cutter to lower the valve seat
closer to the port.

b. If the 46° cutis too low, use the 60° cutter to raise the
valve seat or move it away from the port.

NOTES
*  Because you are using the top measurement of the valve
seat as a reference point it will usually be necessary to
use the 31° cutter following the initial 46° cut.

*  Always highlight the valve seat with the permanent magic
marker in order to ensure the location of the 46° valve
seat.

3-76 2010 Softail Service: Engine

sm02503

Figure 3-107. Neway Valve Seat Cutter Set

13. [f the location of the valve seat is not correct, repeat steps
10 and 11.

14. When you accomplish a compiete clean-up of the 46°
angle and the width is at least 0.062 in. (1.575 mm), pro-
ceed to the next step.

15. Select the proper 60° cutter and gently slide the cutter
down the cutter pilot to the valve seat.

16. Remove just enough material to provide an even valve
seat width of 0.040-0.062 in. (1.016-1.575 mm).

17. Remove cutter and cutter pilot.

18. Insert valve to be used in the valve guide and bottom on
the vaive seat. Positioning the cylinder head port upwards
and with slight thumb pressure against the valve, com-
pletely fill the port with solvent to verify proper seal
between the valve and the valve seat.

NOTE
Hold pressure against the valve for a minimum of 10 seconds.
If any leakage occurs, examine the valve and valve seat for
irregularities or defects and if necessary repeat the above valve
grinding or valve seat cutting process.

19. Repeat the process on any valve seat that needs service.

20. Ciean valves, cylinder head and valve seats in solvent.
Follow up with a thorough wash in hot soapy water.

AWARNING

Compressed air can pierce the skin and flying debris from
compressed air could cause serious eye injury. Wear
safety glasses when working with compressed air. Never
use your hand to check for air leaks or to determine air
flow rates. (00061a)

21. Blow parts dry with low pressure compressed air.



B —
1

sm00148

1. Minimum:0.040in.(1.016 mm)/ Maximum: 0.062
in. (1.575 mm)

2. 60 degrees

3. 31 degrees

4. 46 degrees

5. 7 Margin 7 7 ‘

Figure 3-108. Valve and Seat Dimensions

ASSEMBLY
|PART NUMBER TOOL NAME |
iHD-34736-B VALVE SPRING COMPRESSOR
'HD-34751 VALVE GUIDE CLEANING BRUSH
‘HD-39786 CYLINDER HEAD HOLDING FIXTURE

1. Secure cylinder head for service.

a. Thread 12 mm end of CYLINDER HEAD HOLDING
FIXTURE (Part No. HD-39786) into cylinder head
spark plug hole.

b. Clamp tool in vise at a 45 degree angle or one that
offers a comfortable working positior.

NOTE
At the time of disassembly, all parts should have been marked
or tagged so that they are installed on the same valve (and in
the same head).

2. Runthe VALVE GUIDE CLEANING BRUSH (Part No. HD-
34751) through the valve guide bore to verify cleanliness.

3. Using TORCO MPZ or another suitable product, apply a
liberal amount of engine assembly lube to valve stem.

4. From the bottom of the cylinder head, insert the valve stem
into the valve guide.

5. To distribute the assembly lube evenly around the valve
stem and guide, hand spin the valve as itis installed. Work
the valve back and forth in the bore to verify that it slides
smoothly and seats properly.

6. Remove the valve and apply a second coat of assembly
lube to the valve stem. Install the valve in the valve guide.

CAUTION

Failure to install plastic capsule can cause the vaive stem
seal to catch the edge of the valve stem keeper groove.
The resulting damage can cause leakage around the valve
stem, excessive oil consumption and valve sticking.
(00535b)

7. See Figure 3-109. Push on bottom of valve until it contacts
the valve seat. Placing finger at bottom of valve to keep
valve seated, slide plastic capsule over valve stem tip and
keeper groove.

8. Apply a very thin film of clean H-D 20W50 engine oii to
capsule.

9. See Figure 3-110. Obtain new valve stem seal.

10. Slide new valve stem seal/spring seat over capsule and
down valve stem until contact is made with top of valve
guide and machined area of cylinder head casting.
Remove capsule from valve stem tip.

Figure 3-109. Plastic Capsule
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Figure 3-110. Valve Stem Seal/Spring Seat Assembly

11. See Figure 3-111. Apply a liberal amount of assembly lube
to valve stem tip and keeper groove (1).

12. With the smaller diameter coils topside, instali the valve
spring (3) over the valve guide (5). Place the spring
retainer (2) on top of the valve spring.
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13.

14.

15.

16.

17.

Obtain the VALVE SPRING COMPRESSOR (Part No. HD-
34736-B) and proceed as follows:

a. Place tool over cylinder head so that the blunt end is
centered on the valve head and adapter at end of
forcing screw is seated on the valve spring retainer.

b. Rotate forcing screw to compress valve spring.

c. With the tapered side down, fit the keepers into the
valve stem groove. For best resuits, apply a dab of
grease to the inboard side of the keepers before
installation and use a magnetic rod for easy place-
ment.

d. Arranging tapered keepers so that the gaps are evenly
spaced, turn forcing screw to release valve spring
compression.

Tap the end of the valve stem once or twice with a soft
mallet to ensure that tapered keepers are tightly seated
in the valve stem groove.

Repeat previous steps to install the other valve compon-
ents.

Release the cylinder head holding fixture from the vise.
Remove fixture tool from spark plug hole.

Cover the cylinder head to protect it from dust and dirt
until time of installation.

3-78 2010 Softail Service: Engine

INSTALLATION OVERVIEW
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Tapered keepers

Spring retainer

Valve spring ‘
Spring seat/valve stem set seal ‘
Valve guide ‘
Lock ring |

ok wnNA

Figure 3-111. Valve Assembly

}PART NUMBER TOOL NAME J
'HD-48498-A ACR SOLENOID SOCKET |

See 3.17 TOP END OVERHAUL: ASSEMBLY.

1.

2
3.
4.
5

Install cylinder head.

Install push rod covers and push rods.
Install rocker arm support plate.
Install breather assembly.

If ACR equipped, apply three equally spaced drops of
LOCTITE 246 THREADLOCKER MEDIUM
STRENGTH/HIGH TEMPERATURE around lower third
of threads and install ACR. Using ACR SOLENOID
SOCKET (Part No. HD-48498-A), tighten to 11-15 ft-lbs
(14.9-20.3 Nm).

Continue with vehicle assembly as directed.



CYLINDER 3.24

REMOVAL OVERVIEW -
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See 3.16 TOP END OVERHAUL: DISASSEMBLY.
1.  Remove breather assembly.
2. Remove rocker arm support plate.

3. Remove push rods and push rod covers. Do not remove
lifters or lifter covers.

4.  Remove cylinder head.

5. Remove cylinder.
CLEANING

1. See Figure 3-112. Scrape any remaining cyiinder head
gasket material from the gasket surface at the top of the
cylinder (3).

1
N

Compressed air can pierce the skin and flying debris from
compressed air could cause serious eye injury. Wear
safety glasses when working with compressed air. Never
use your hand to check for air leaks or to determine air
flow rates. (00061a)

2. Clean cylinder in a non-volatile cleaning solution or solvent.
Blow parts dry with low pressure compressed air. Verify
that oil passageways are clean and open.

3. Inspect the cylinder bore for obvious defects or damage 1. Cylinder head gasket i
in the ring travel area. Replace cylinders that are severely 2, Dovyel pin i
scored, scuffed, scratched, burnt or gouged. 3. Cylinder |

| 4. O-ring seal 5
4. Use a file to carefully remove any nicks or burrs from the . 5. Cylinder stud N
machined surfaces of the cylinder. T T T T e T
Figure 3-112. Cylinder Assembly
INSPECTION
|PART NUMBER ; TOOL NAME }
HD-42324-A 'CYLINDER TORQUE PLATES ;
TA360  |SNAP-ON TORQUE ANGLE GAUGE |

1. Using Magnaflux Dye Penetrant, inspect the cylinder for
cracks. If no cracks are found, thoroughly wash cylinder
to remove traces of dye.
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2. See Figure 3-113. Check the machined surfaces for fiat-
ness using a feeler gauge and CYLINDER TORQUE
PLATES (Part No. HD-42324-A) as follows:

a. Lay gasket side of the upper torque plate (3) flat
against the head gasket surface of the cylinder.

b. As a preliminary check, see if the plate rocks from
side to side. A cylinder on which the plate rocks is
immediately suspect.

c. Insert a feeler gauge between the plate and cylinder
at various locations.

d. The head gasket surface must be flat within 0.006 in.
(0.15 mm).

e. Lay the seal side of the lower torque plate (2) flat
against the O-ring seal surface and check flatness
using a feeler gauge.

f.  The O-ring seal surface must be flat within 0.004 in.
(0.102 mm).

g. Replace the cylinder (and piston) if either surface is
not within specification.

NOTE
Failure to use cylinder torque plates can produce measure-
ments that vary by as much as 0.001 in. (0.025 mm), possibly
resulting in the use of parts that are not suitable for service.

3. Install CYLINDER TORQUE PLATES (Part No. HD-42324-
A) as follows:

a. Remove O-ring seal from cylinder sleeve, if instalied.

b. See Figure 3-114. Clamp the stepped side of the
lower plate in a vise with soft jaws.

c. Lightly oil threads and shoulders of four bolts (1) with
clean H-D 20W50 engine oil and slide through holes
of lower plate (2).

d. Slide cylinder onto bolts with the indent in the cooling
fins facing upward.

e. Place a used head gasket on cylinder and instali
upper plate with blind holes aligned with dowel pins
in cylinder. Secure with bolts (1).

f.  See Figure 3-115.Tighten the boits to 120-144 in-lbs
(13.6-16.3 Nm) in the sequence shown.

g. Following the same sequence, tighten each bolt to
15-17 ft-Ibs (20.3-23.1 Nm).

NOTE
For best results use SNAP-ON TORQUE ANGLE
GAUGE (Part No. TA360). If the tool is not available, mark
a straight line on each bolt head continuing the line onto
the lower plate.

h.  Turn each boit an additionai 90 degrees in the
sequence shown in Figure 3-115.
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Bolts

Lower plate

1.

2. ;
3. Upper plate '}
4. Vise grip step

L

Figure 3-113. Cylinder Torque Plates (Part No. HD-42324-A)

NOTE

Maximum cylinder wear occurs at the top of top ring travel.
Minimum wear occurs below ring travel. Failure to measure
the cylinder at these points may result in a faulty decision
regarding the suitability of the cylinder for continued use.

4. See Figure 3-116. Using an inside micrometer or dial bore
gauge, check cylinder bore for out-of round and taper:

a. Atthe top of the piston ring travel zone, measure the
cylinder diameter at two locations; parallel and per-
pendicular to the crankshaft. Record the readings.

b. Repeat the two measurements at the center of the
piston ring travel zone and again at the bottom of the
bore at a point below the piston ring travel zone.

c. Refer to 3.3 SERVICE WEAR LIMITS. If the out-of-
round or taper measurements are not within specific-
ation, the cylinder must be rebored and/or honed to
accept the next standard oversize piston. See
3.24 CYLINDER, Boring and Honing Cylinder.

d. [fcylinders are not scuffed or scored and are not worn
beyond the service limits, see 3.24 CYLINDER,
Deglazing Cylinder.
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1. Bolt(4)

2. Lower plate
3. Vise

Figure 3-114. Attaching Cylinder Torque Plates
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Figure 3-115. Cylinder Torque Plate Bolt Sequence
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Figure 3-116. Measure for Out-of-Round and Taper

DEGLAZING CYLINDER

Deglazing removes wear patterns, minor scuff marks and
scratches without enlarging the bore diameter.

—

Lightly swab the cylinder bore with a cloth dipped in clean
engine oil.

n

Obtain a 240 grit flexible ball-type deglazing tool with a
bristle tip or finishing stone arrangement able to produce
a 60° cross hatch pattern.

w

Install the deglazing tool in a slow-speed drill. The speed
at which the tool rotates determines the speed at which it
must be stroked up and down the bore to produce the
desired cross hatch pattern.

&

Starting at the bottom of the cylinder, move the deglazing
tool up and down the entire length of the cylinder bore for
10 to 12 complete strokes.

o

Stop to examine the cylinder bore and/or take measure-
ments. A precise 60° cross hatch pattern in the piston
travel area is the most important.

CAUTION

The angular cross hatch pattern ensures an even flow of
oil onto the cylinder walls and promotes longer cylinder,
piston and ring life. An incorrect cross hatch pattern will
result in insufficient oil retention and possible piston
seizure and/or high oil consumption. (00536b)

CAUTION

Failure to remove all abrasive particles may result in pre-
mature cylinder, piston and ring wear and engine failure.
(00537b) .
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6. Thoroughly wash the cylinder bore with liquid dishwashing
soap and warm water to remove all abrasive particles and
residual grit. Continue cleaning until a clean cloth shows
no evidence of dirt or debris.

7. Hot rinse the cylinder and dry with moisture free com-
pressed air. Immediately apply a thin film of clean engine
oil to a clean white paper towel and thoroughly wipe the
inside of the cylinder to prevent the cylinder bore from
rusting.

NOTE
After wiping the cylinder with a clean, oiled paper towel, the
towel will be dark with contamination. Repeat this process
using a new lightly oiled paper towel each time until the towel
remains white. The cylinder is now clean.

8. With the cylinder at room temperature, check the piston
clearance in the cylinder in which the piston will run. See
3.25 PISTON, Inspection.

BORING AND HONING CYLINDER

1. Bore cylinder with gaskets and torque plates attached.
Refer to Table 3-35. Bore the cylinder to 0.003 in. (0.08
mm) under the desired finished size.

CAUTION

An incorrect cross hatch pattern or too fine a hone will
result in insufficient oil retention and possible piston
seizure and/or high oil consumption. (00538b})

2. Hone the cylinder to its finished size using a 280 grit rigid
hone followed by a 240 grit flexible ball hone. Honing 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° crosshatch pattern.

3. Stop frequently to examine the cylinder bore and/or take
measurements. Remember, a precise 60° crosshatch
pattern in the piston travel area is important.

NOTE
Example: A 0.005 in. (0.13 mm) oversize piston for a Twin Cam
96™ will have the proper running clearance with a cylinder
bore size of 3.7550-3.7555 in. (95.377-95.390 mm).

CAUTION

Failure to remove all abrasive particles may result in pre-
mature cylinder, piston and ring wear and engine failure.
(00537b) .

4. Thoroughly wash the cylinder bore with liquid dishwashing
soap and warm water to remove all abrasive partictes and
residual grit. Continue cleaning until a clean cloth shows
no evidence of dirt or debris.

5. Hot rinse the cylinder and dry with moisture free com-
pressed air.

6. Immediately apply a thin film of clean engine oil to a clean
white paper towel and thoroughly wipe the inside of the
cylinder. This prevents the cylinder bore from rusting.

NOTE
After wiping the cylinder with a clean, oiled paper towel, the
towel will be dark with contamination. Repeat this process
using a new lightly oiled paper towel each time until the towel
remains white. The cylinder is now clean.

7. With the cylinder at room temperature, check the piston
clearance in the cylinder in which the piston will run. See
3.25 PISTON, Inspection.

Table 3-35. Oversize Pistons/Cylinder Bores, Twin Cam 110™

PISTON 'CYLINDER BORE FINISHED SIZE
SIZE IN. MM SN MM
Standard ] N/A N/A 3.7500-3.7505 95.250-95.263
Oversize B 10.005 ‘ 013 3.7550-3.7555 95.377-95.390
0010 025 |  3.7600-3.7605 95.504-95.517
Table 3-36. Oversize Pistons and Cylinder Bores, Twin Cam 103™
o PISTON ‘ CYLINDER BORE FINISHED SIZE ‘
TYPE SIZE MINIMUM MAXIMUM '
Standard STD | 3.8750 in (98 425 mm) 3.8755 in (98.438 mm) ‘
Oversize 1 0.005in (0.13 mm) 3.8800 in (98.552 mm) 3.8805in (98.565 mm)

. 0.010in (0.25 mm)

3 8850 in (98 679 mm)

3.8855 in (98.692 mm) i

INSTALLATION OVERVIEW ]
See 3.17 TOP END OVERHAUL: ASSEMBLY.

1. Install cylinder.
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2. Install cylinder head.
3. Install push rod covers and push rods.

4. Install rocker arm support plate.



5. Install breather assembily. 6. Continue with vehicle assembly as directed.
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PISTON

Do not use 2006 and earlier connecting rods with 2007 and
later pistons. 2007 and later pistons have a tapered wrist pin
boss. The wrist pin portion of the 2007 and later connecting
rod is tapered to match the boss on the piston.

See 3.16 TOP END OVERHAUL: DISASSEMBLY.
1. Remove breather assembly.
2. Remove rocker arm support plate.

3. Remove push rods and push rod covers. Do not remove
lifters or lifter covers.

4.  Remove cylinder head.
5. Remove cylinder.

6. Remove piston.

DISASSEMBLY

Piston Rings

AWARNING

Wear safety glasses or goggles when removing or
installing compression rings. Compression rings can slip
from the pliers and could be propeiled with enough force
to cause serious eye injury. (00469c)

1. See Figure 3-117. Carefully remove top (7) and second
(6) compression rings using the proper piston ring
expander {Snap-on PRS8).

2. Using your fingers, remove top and bottom oil rails (4)
from the third ring groove. Remove the oil rail expansion
ring (5).

3. Discard the piston rings.
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Circlip f
Piston pin ‘
Piston

Oil rail

Expansion ring !
Second compression ring i
Top compression ring |

Figure 3-117. Piston Assembly

CLEANING

1. To remove all carbon and combustion deposits, soak the
pistons in a special detergent that will not corrode aju-
minum. Maintain the temperature of the cleaning solution
well below 212° F (100° C).

NOTE
Do not sand blast or glass bead blast pistons. Bead blasting
rounds off ring lands and will result in oil contamination leading
to accelerated wear.

AWARNING

Compressed air can pierce the skin and flying debris from
compressed air could cause serious eye injury. Wear
safety glasses when working with compressed air. Never
use your hand to check for air leaks or to determine air
flow rates. (00061a)

2. Thoroughly rinse the pistons. Blow parts dry with moisture
free compressed air.

3. Clean the oil drain holes leading from the oil control ring
groove to the underside of the piston crown. Run a small
bristle brush through the passageways to ensure their
cleantiness, but be careful not to damage or enlarge the
holes. Do not use a wire brush.,



4.

Verify that all other oil holes are clean and open.

NOTE

Exercise care to avoid scratching the sides of the piston ring
grooves.

=

.

Thoroughly clean the three piston ring grooves of all
carbon deposits. A broken compression ring properly
ground to a sharp chisel-like edge may be used for this
purpose.

Using Magnaflux Dye Penetrant, inspect the piston for
surface cracks. Pay special attention to the area around
the pin bores, ring lands and oil drain holes beneath the
piston crown. If no cracks are found, thoroughly wash
piston to remove traces of dye.

INSPECTION

1.

See Figure 3-118. Check piston pin. Pin must slide without

binding.

a. Lightly oif a good piston pin and insert it into the piston
pin bore to feel for the proper interference fit. The pin
should slide in and out without binding, but also
without pivoting or rocking.

b. Replace piston and/or pin if clearance exceeds 0.0008
in. (0.02 mm).

NOTE

Fistons with superficial wear marks, minor scratching or mild
scoring may continue to be used.

2.

Carefully inspect the pistons for damage or excessive
wear.

a. Discard pistons with cracked, worn or bent ring lands.

b. Check the piston skirt for cracks, gouges, deep
scratches or heavy scoring.

c. Check the piston heads for evidence of burning,
etching or melting.

d. Look for marks or imprints caused by contact with
valves.

Run your index finger around the edge of the piston crown
to feel for dings, nicks or burrs. Lightly file the edge of the
crown to remove any defects.

NOTE

Worn ring grooves result in high oil consumption and blow-by
of exhaust gases. Blow-by of exhaust gases contaminates the
engine oil supply with acids and leaves sludge in the crankcase.
It also reduces engine efficiency by weakening the combustion
seal necessary for efficient transfer of energy to the piston.

4.

See Figure 3-119. Measure piston ring side clearance.

a. Insert the edge of a new ring intc the piston ring
groove. Insert a feeler gauge between the upper sur-
face of the ring and the ring land.

b. Since the grooves wear unevenly, repeat this check
at several locations around the piston groove circum-
ference.

c. Discard the piston if the side clearance of either
compression ring exceeds 0.0045 in. (0.11 mm).

d. Discard the piston if the oil contrel ring side clearance
exceeds 0.010 in. (0.25 mm).

NOTES

Check the piston clearance in the cylinder in which the
piston will run. The torque plates must be installed on the
cylinder and it must be deglazed and suitable for continued
service.

This inspection is very heat sensitive. Do not check piston
running clearance immediately after honing or deglazing
cylinder. Even holding the piston in your hand for too long
can cause measurements to vary by as much as 0.0002
in. (0.0051 mm). Both piston and cylinder must be at room
temperatures before proceeding.

Piston measurement is taken on the bare aluminum to
avoid measuring errors. An oval-shaped opening is present
on each side of the piston for proper placement of the
micrometer. See upper frame of Figure 3-120. The oval
openings are too small for a standard flat anvil micrometer
which would result in measuring errors. Use a 3-4 inch
blade or ball anvil style micrometer, or a 4-5 inch micro-
meter with spherical ball anvil adapters. See lower frame
of Figure 3-120.

See Figure 3-120. Measure running clearance of pistons
as follows:

a. Holding outside micrometer, measure piston skirt
diameter across the thrust faces (perpendicular to
piston pin bore). Start below the bottom ring land and
move micrometer towards bottom of skirt. Micrometer
will be loose, then tight, about 0.5 in. (12.7 mm), from
bottom and then loose again.

b. Measure the piston skirt at the tightest spot and then
transfer that measurement to dial bore gauge.

c. Using a grease pencil, mark the top, middie and
bottom of the piston ring travel zone in the cylinder
bore. Measure at markings in cylinder paraliel and
perpendicular to crankshaft.

d. Replace piston and/or cylinder if running clearance
exceeds 0.003 in. (0.076 mm).
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Figure 3-118. Piston Pin Clearance
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ASSEMBLY

Checking Piston Ring Gap

NOTES

s Always use new piston rings. Piston rings take a definite
set and must not be reused if the engine has been oper-
ated. Always deglaze (or hone) the cylinder before
installing new rings. Ring sets are available to fit oversize
pistons.

« [Insufficient ring gap may cause the ends to abut at engine
operating temperatures, resulting in ring breakage, cylinder
scuffing and/or piston seizure.

s Excessive ring gap results in high oil consumption and
blow-by of exhaust gases. While blow-by contaminates
the oil supply and leaves sludge in the crankcase, it also

S —— reduces engine efficiency by weakening the combustion

Figure 3-119. Measure Piston Ring Side Clearance seal necessary for efficient transfer of energy to the piston.

1. See Figure 3-121. Check ring end gap of each ring before
placing on the piston. Insert the new ring into the cylinder
and square it in the bore using the top of the piston.
Measure the ring end gap with a feeler gauge. Refer to
Table 3-37.
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NOTE
Ring end gap dimensions also apply to oversize rings. Replace
ring if end gap exceeds specification. If end gap is under spe-
cification, filing is permissible.

AWARNING

Compressed air can pierce the skin and flying debris from
compressed air could cause serious eye injury. Wear
safety glasses when working with compressed air. Never
use your hand to check for air leaks or to determine air
flow rates. (00061a)

2. Use compressed air to remove any dirt or dust that may
have settled in the oil drain holes and piston ring grooves.

Table 3-37. Piston Ring End Gap

PISTON IN. | oMM

Twin ' Top compression | 0.010-0.020 | 0.254-0.508 -
. - S

‘2nd compression J 0.014-0.024 ! 0.356-0.610

J;OII control ring i 0.010-0.050  0.254-1.27

1. Bare aluminum |
2. 4-5inch micrometer
| 3. Spherical ball anvil adapters

Figure 3-120. Measuring Running Clearance of Piston
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Figure 3-121. Measuring Ring Gap

Installing Piston Rings

1. See Figure 3-122. Apply clean H-D 20W50 engine oil to
three piston ring grooves.

2. Install expansion ring (4) into third ring groove.

3. Spiral bottom oil rail (5) into space below expansion ring
(4). Position gap 90° from the gap in the expansion ring.

4. Spiral top oil rail (3) into space above expansion ring (4).
Position gap 180° from the gap in the bottorn oil rail.

AWARNING

Wear safety glasses or goggles when removing or
installing compression rings. Compression rings can slip
from the pliers and could be propelled with enough force
to cause serious eye injury. (00469c)

NOTES
. Use the proper piston ring spreader to prevent excessive
ring twist and expansion. Over expansion may cause the
ring to crack opposite the ring gap. Damaged or distorted
rings result in blow-by of exhaust gases, increased oil
consumption and lower service life on valves and other
components.

» Installing the second compression ring upside down wifl
cause oil to be scraped up into the combustion chamber
resulting in excessive oil consumption and low service life
on valves and other components.

5. Using the proper piston ring expander (Snap-on PRS8),
carefully install the second compression ring. Make sure
the dot (punch mark) near the ring gap faces the piston
crown. Rotate the ring so the gap is 180° from the gap in
the expansion ring.

6. Using the proper piston ring expander (Snap-on PRS8),
carefully install the top compression ring. Make sure the
dot (punch mark) near the ring gap faces the piston crown
Rotate the ring so the gap is 180° from the gap in the
second compression ring.

7. Rotate the three piston rings using the palms of both
hands. The rings must rotate freely without sticking.

8. See Figure 3-123. Verify the ring gaps are still properly
staggered.
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L |
Top compression ring
Second compression ring
Top oil rail
Expansion ring
Bottom oil rail

oRLN~

Figure 3-122. Piston Rings
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1. Expander ring

2. Bottom oil rail

3. Top oil rail

4. Second compression ring
5. Top compression ring

6. Front

7. Rear

Figure 3-123. Piston Ring Gap Alignment
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INSTALLATION OVERVIEW

See 3.17 TOP END OVERHAUL: ASSEMBLY.

Attach piston to connecting rod.

—_

[nstall cylinder.

Install cylinder head.

install push rod covers and push rods.
Install rocker arm support piate.

Install breather assembly.

N o oo os e

Continue with vehicle assembly as directed.



CAM SUPPORT PLATE AND COVER

3.26

REMOVAL OVERVIEW

1. See 3.16 TOP END OVERHAUL: DISASSEMBLY.
a. Remove breather assembly.

b. Remove rocker arm support plate.

c. Remove push rods and push rod covers. Do not
remove lifters or lifter covers.

2. See Figure 3-124. Fashion lifter holding tool to prevent
the hydraulic lifters from dropping into the cam compart-
ment during cam support plate removal.

a. Obtain alarge binder clip (1) which is available at any

office supply store. Squeeze wireforms (2) to remove
from binder clip.

b. Compress wireform (2) slightly and insert free ends
into outer and inner lifter cover bores so that legs
engage walis of both hydraulic lifter sockets.

3. To remove cover and cam support plate, see
3.18 BOTTOM END OVERHAUL: DISASSEMBLY.
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1. Binder clip
2. Wireform

Figure 3-124. Hydraulic Lifter Holding Tool

CAMSHAFTS |

[PART NUMBER { TOOL NAME J
HD-47956 'CAMSHAFT ASSEMBLY TOOL |
Removal

1. See Figure 3-125. Remove screws (4) and remove sec-
ondary cam chain tensioner (3).

AWARNING

Wear safety glasses or goggles when removing or
installing retaining rings. Retaining rings can slip from the
pliers and could be propelled with enough force to cause
serious eye injury. (00312a)

2. Remove retaining ring from groove at end of front cam-
shaft. Discard retaining ring.

3. Remove spacer from front camshaft. Do not mix front and
rear camshaft spacers. Front spacer is 0.100 in. (2.54 mm)
thick.

4. Using a colored marker, mark one of the links of the sec-
ondary cam chain. Maintaining the original direction of
rotation during assembly may prolong service life.

5. Slide camshafts and secondary cam chain out of cam
support plate.

6. Remove secondary cam chain from cam sprockets.

1. Cam support plate ‘
2. Front cam i
3. Secondary cam chain tensioner !
4. Secondary cam chain tensioner fasteners ;
5 Rearcam |
Figure 3-125. Camshafts
Assembly

1. See Figure 3-126. Align timing marks on teeth of sec-
ondary cam sprockets (outboard faces).

NOTE
Do not mix camshafts during the installation procedure. The
rear camshaft, which can be identified by the splined shafft,
must go into the hole at the rear of the cam support plate.

2. Place the secondary cam chain around the sprockets of
both the front and rear camshafts while keeping the timing
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marks (3) in alignment. To maintain the original direction
of rotation, be sure that the mark placed on the chain link
during disassembly is visible during installation.
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1. Rear camshaft
2. Front camshaft
3. Timing marks

Figure 3-126. Camshaft Timing Marks

sm02514

Timing marks

1. Rear camshaft
2. Small guide

3. Front camshaft
4. Large guide

5. Camchain

6.

7.

Figure 3-127. Camshaft Assembly Tool

3. See Figure 3-127. Obtain CAMSHAFT ASSEMBLY
TOOL (Part No. HD-47956). Place crankcase side of
camshaft/cam chain assembly into assembly tool base (7)
while maintaining cam timing mark (6) alignment.
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Assembly tool base |

4. Place small guide (2) on rear camshaft (1). Place large
guide (4) on front camshatft (3).

5. Lubricate support plate camshaft cavities with clean H-D
20W50 engine oil.

6. Install cam support plate over guides.
7. Remove guides and base.

8. See Figure 3-128. Using a straightedge, verify that the
timing marks are in alignment. If they are not, then the
camshafts must be removed, realigned and reinstalled.

AWARNING

Wear safety glasses or goggles when removing or
installing retaining rings. Retaining rings can slip from the
pliers and could be propelled with enough force to cause
serious eye injury. (00312a)

9. Instalt 0.100 in. (2.54 mm) thick front camshaft spacer
over end of front camshaft.

10. With the sharp edge out, install new retaining ring in

groove at end of front camshaft.

11. Inspect primary and secondary cam chain tensioners.

a. Inspect tensioners for wear. Replace tensioners if
damaged or if chain contact portion of shoe material
is less than 0.060 in. (1.52 mm) thick.

b. See Figure 3-129. Be sure primary and secondary
cam chain tensioners are assembled as shown. if
assembled incorrectly, tensioners will not function
properly.

12. Install secondary cam chain tensioner. Tighten fasteners
to 100-120 in-lbs (11.3-13.6 Nm).

1. Rear camshaft
. 2. Front camshaft
| 3. Timing marks

Figure 3-128. Verify Alignment of Timing Marks
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e

Secondary cam chain tensioner

Primary cam chain tensioner

Piston |
Spring |
Shoe i

RN

Figure 3-129. Cam Chain Tensioner Assemblies

OIL PRESSURE RELIEF VALVE

Removal
1. Before removal, see 3.27 OIL PUMP, Cleaning and
Inspection.

2. Secure the cam support plate in a vise with access to the
roll pin. Be sure to instail a pair of brass jaw inserts in the
vise to avoid damage to the casting.

3. See Figure 3-130. Using a 1/8 in. punch with a small
hammer, carefully tap roll pin (1) from pin hole in cam
support plate. Discard roll pin.

4. Remove spring (2) and valve body (3) from bypass port.

Installation

1. Secure the cam support plate in a vise. Be sure to install
a pair of brass jaw inserts to avoid damage to the casting.

2. See Figure 3-130. Lubricate valve body (3) with clean H-
D 20W50 engine oil. Slide valve body into bypass port of
cam support plate with the open side facing outward.

3. Slide spring (2) into bypass port until seated in open side
of valve body.

4. Start new roll pin (1) into hole in cam support plate.
Compress spring in port using the blade of a small
screwdriver.

5. Holding spring compressed, tap roll pin into cam support
plate until it approaches pin hole on opposite side.

6. Remove screwdriver to release spring. Verify that spring
is straight and square in bore.

7. Using a 1/8 in. punch with a small hammier, carefully tap
roll pin until flush with casting.

~ S
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t 1. Roll pin

2. Spring

3. Vaive body

4. Bypass port

Figure 3-130. Oil Pressure Relief Valve Assembly

Inspection

NOTE

If diagnosing low oil pressure, start with step 1. If diagnosing
high oil pressure, then begin with step 2.

1. Insert straight stiff wire into unplugged hole outboard of
roll pin until it bottoms. Mark wire and measure distance
from edge of cam support plate to inboard side of piston.
With piston fully seated in the bore, depth should be
approximately 2.25 in. (57.15 mm). If it is not, continue
with next step.

2. Remove oil pressure relief valve.
3. Inspect spring for stretching, kinks, or distortion.

4. Inspect piston and bore for burrs, scoring or other damage.
Look for steel particles or aluminum chips. Replace cam
support plate and piston if any of these conditions are
found.

5. Install piston in bore and measure running clearance. if
running clearance exceeds 0.003 in. (0.076 mm), install
new piston and measure again. Replace cam support
plate if running clearance still exceeds specification.

CAM NEEDLE BEARINGS

|PART NUMBER TOOL NAME |
'HD-42325-A CAMSHAFT NEEDLE BEARING

i  REMOVER/INSTALLER

Removal

1. Obtain the CAMSHAFT NEEDLE BEARING
REMOVER/INSTALLER (Part No. HD-42325-A).

2. See Figure 3-132. Remove four thumb screws (1) from
threaded holes in support plate (2), if installed.

3. Sparingly apply graphite lubricant (9) to threads of collet
(3) to prolong service life and verify smooth operation.

4. Slide collet through support plate so that threaded end
exits stamped side of plate.
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10.

11.

Aligning two large holes in support plate with needle
bearing bores, hang right side of plate on ring dowel in
crankcase flange.

Align four holes at corners of support plate with threaded
holes in crankcase flange. Install thumb screws in these
holes to secure support plate to crankcase.

Center expandable end of collet in bearing bore and siide
bearing (7) and flat washer (5) on threaded end. Start hex
nut (8) on threaded end.

Push expandable end of coliet through bearing bore into
flywheel compartment. Feel for inside edge of needle
bearing using end of collet and then back off slightly.

-

Thumb screw

2. Support plate

3. Removal collet (Threaded end: left, Expandable
end: right)

Installer forcing screw

5. Flat washer

»

Figure 3-132. Camshaft Needle Bearing Remover/Installer (Part No. HD-42325-A)

Holding collet to prevent lateral movement, finger tighten
hex nut until bearing contacts support plate.

See Figure 3-131. Using a 7/16 in. open end wrench, hold
flat on collet to prevent rotation. Using a second 7/16 in.
open end wrench, expand collet by turning hex at end of
shaft in a clockwise direction. Expandable end of collet
makes contact with needle bearing ID.

See Figure 3-133. Using a 15/16 in. open end wrench,
turn hex nut in a clockwise direction until bearing is free.
If necessary, hold flat on collet to prevent rotation.
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Figure 3-131. Expanding Collet by Turning Hex Clockwise

oC®N®

12.

13.

14.

15.

Installer (1 in., 25.4 mm)
Bearing

Hex nut

Graphite lubricant

- B ‘

Remove four thumb screws and pull support plate from
crankcase.

Holding flat on collet, turn hex at end of shaft in a counter-
clockwise direction to close collet. Remove and discard
needle bearing.

Remove hex nut, flat washer and bearing from threaded
end of collet. Pull collet from support plate.

Repeat this procedure to remove second needle bearing.
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Figure 3-133. Bearing Removal

Installation

1. Obtain the CAMSHAFT NEEDLE BEARING
REMOVER/INSTALLER (Part No. HD-42325-A).
NOTE

To avoid engine damage, care must be taken to install needle
bearings fo the correct depth. The correct depth is achieved
only when the edge of the needle bearing is 3.10in. (78.7 mm)
from the cam cover flange.

2. Since measuring from the top of the support plate is easier
and produces the most accurate and consistent results,
proceed as follows:

a. See Figure 3-134. Using a dial caliper, measure
thickness of support plate.

b. To determine the required distance from the top of
the support plate to the edge of the instailed needle
bearing, add measurement obtained in the previous
step to 3.10 in. (78.7 mm).

NOTE
For example, if the support plate is 0.50 in. (12.7 mm) thick,
then the measurement from the top of the support plate to the
edge of the needle bearing should be 3.60 in. (91.4 mm).

3. See Figure 3-132. Sparingly apply graphite lubricant (9)
to threads of installer forcing screw (4) to prolong service
life and verify smooth operation.

4. Thread installer forcing screw into stamped side of support
plate (2) until threads begin to emerge from opposite side.

5. Place installer (6) at end of installer forcing screw.

6. Place new needle bearing on installer with lettered side
facing shoulder of installer.

7. See Figure 3-135. Aligning two large holes in support plate
with needle bearing bores, hang right side of plate on ring
dowel in crankcase flange.

8. Align four holes at corners of support plate with threaded
holes in crankcase flange. Install thumb screws in these
holes to secure support plate to crankcase.
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Figure 3-134. Measure Thickness of Support Plate

SHOQ}/4% / \LJ \
- P - C)
\\\;., - /Lﬂ \]O \?
) 7
O ..

Figure 3-135. Installer Forcing Screw Installation

9. Install first needle bearing as follows:

a. See Figure 3-136. Turn hex at end of installer forcing
screw in a clockwise direction to press needie bearing
into bore.

b. Back out forcing screw. Reaching into crankcase,
remove installer. Remove forcing screw from support
plate.

c. See Figure 3-137. Inserting dial caliper through forcing
screw bore, measure distance from top of support
plate to edge of needie bearing.

d. If bearing is not installed to the correct depth (as cal-
culated earlier), install forcing screw and installer and
repeat the three previous steps.

e. Install forcing screw back into support plate. Reaching
into crankcase, place instailer at end of forcing screw.
Hand turn forcing screw until shoulder on instalier
makes contact with edge of needle bearing.
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NOTE
in the next step, a measurement will be taken of the distance
from the head of the installer forcing screw to the support plate.
This measurement will be used for installing the second needle
bearing. For an accurate measurement, be sure the shoulder
on the installer is in contact with the edge of the needle bearing.

10. See Figure 3-138. Using a dial caliper, measure from head
(top) of installer forcing screw to support plate. Record
this measurement.

11. Back out forcing screw. Reaching into crankcase, remove
installer. Remove forcing screw from support plate.

12. Install forcing screw in support plate over second needle
bearing bore. Reaching into crankcase, place instailer at
end of forcing screw. Place new needle bearing on installer
with lettered side facing shoulder of installer.

13. Turn hex on forcing screw in a clockwise direction until
distance from head (top) of forcing screw to support plate
equals measurement obtained previously.
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Figure 3-136. Bearing Installation
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Figure 3-137. Measure from Top of Support Plate to Edge
of Needie Bearing
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Figure 3-138. Measure from Top of Forcing Screw to
Support Plate

Oil Pressure Valve

See 3.26 CAM SUPPORT PLATE AND COVER, Oii Pressure
Relief Valve.

Cam Support Plate
Verify that all oil holes are clean and open.

NOTE

Exercise caution to avoid enlarging the oil holes or oil pressure
will be adversely affected.

INSTALLATION OVERVIEW

1. Begin with 3.19 BOTTOM END OVERHAUL: ASSEMBLY,
Cam Support Plate and Cover.

2. Continue with 3.17 TOP END OVERHAUL: ASSEMBLY.



OIL PUMP

REMOVAL OVERVIEW

1. See 3.156 TOP END OVERHAUL: DISASSEMBLY.
a. Remove breather assembly.

b. Rernove rocker arm support plate.

c. Remove push rods and push rod covers. Do not
remove lifters or lifter covers.

2. Fashion lifter holding tool to prevent the hydraulic lifters
from dropping into the cam compartment during cam
support plate removal. See 3.26 CAM SUPPORT PLATE
AND CCVER.

3. To remove cover and cam support plate, see
3.18 BOTTOM END OVERHAUL: DISASSEMBLY.
Remove oil pump after removing cam support plate.

CLEANING AND INSPECTION

1. Clean all parts in a non-volatile clearnng bOIUtIOﬂ or
solvent.

AWARNING

Compressed air can pierce the skin and flying debris from
compressed air could cause serious eye injury. Wear
safety glasses when working with compressed air. Never
use your hand to check for air leaks or to determine air
flow rates. (00061a)

2. Blow parts dry with low pressure compressed air. Verify
that all oif passages are clean and open.

3. Look for scoring, gouging or cracking caused by foreign
material that may have passed through the oil pump.

4. Look for grooves or scratches on the cam support plate,
which serves as the outboard side of the oil pump.

Check for excessive wear or damage ori lobes of outer
gerotor gears and between lobes on inner gerotor gears.

G

6. See Figure 3-139. Check gerotor wear.
a. Mesh pieces of one gerotor set together.

b. Use a feeler gauge to determine clearance between
tips of lobes on inner and outer gerotors.

c. Replace gerotors as a set if clearance exceeds 0.004
in. (0.10 mm). Inspect second gerotor set in the same
manner.

7. Measure thickness of inner gerotor of one set with a
micrometar. Measure the outer gerotor of the same set.
Replace the gerotor set if the difference exceeds 0.001
in. (0.025 mm). Inspect second gerotor set in the same
manner.

8. See Figure 3-140. Assemble the oil pump. Verify that feed
gerotors stand proud of the oil pump surface 0.015-0.025
in. (0.38-0.64 mm). If measurement is less than 0.015 in.
{0.38 mm), remove feed gerotor set and reassemble using
new wave washer. Repeat measurement and replace oil
pump body if still not within specification.

‘ - : ~ o - - e m e R
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Outer gerotor
Inner gerotor [
Wear limit i

1?5!‘"’."

Figure 3- 139 Measure Gerotor Sets for Wear
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1. Narrow gerotor set (feed)

2. Separator plate

3. Wave washer

4. Wide gerotor set (scavenge)
5. Oil pump housing

6. Scavenge port O-ring

Figure 3-140. Assembling Oil Pump

INSTALLATION OVERVIEW

1. See 3.26 CAM SUPPORT PLATE AND COVER lnstalla—
tion Overview.

2. Continue with 3.17 TOP END OVERHAUL: ASSEMBLY.
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CRANKCASE

REMOVAL OVERVIEW

1. Perform all steps under 3.16 TOP END OVERHAUL:
DISASSEMBLY.

2. Perform all steps under 3.18 BOTTOM END OVERHAUL:
DISASSEMBLY.

RIGHT CRANKCASE HALf\ -
[ﬁﬁ’f NUMBER |  TOOLNAME |
'HD-44065-1 CRANKSHAFT (ROLLER) BEARING |
| REMOVAL/INSTALL PILOT/DRIVER |
'HD-44065-4 | CRANKSHAFT (ROLLER) BEARING :
‘ i

[ REMOVAL/INSTALL SUPPORT TUBE
i IR DR R e §

Chain Guide Screen
See Figure 3-141. Remove, clean and reinstall screen (3).
Replace screen o-ring with each removal.

Crankshaft (Roller) Bearing Removal

NOTE

Never move or lift the crankcase by grasping the cylinder studs.
The crankcase is too heavy to be carried in this manner.

1. See Figure 3-142. Obtain CRANKSHAFT (ROLLER)
BEARING REMOVAL/INSTALL PILOT/DRIVER (Part
No. HD-44065-1) and CRANKSHAFT (ROLLER)
BEARING REMOVAL/INSTALL SUPPORT TUBE (Part
No. HD-44065-4).

2. Place support tube (2) on hydraulic press table with the
REMOVAL end up. Note that the sides of the support tube
are stamped to ensure proper orientation.

3. With the inboard side of the right crankcase half facing
upward, position crankshaft bearing bore over support
tube. During removal it is important that the curved edges
on the pilot/driver (1) match the curved edges of the
crankcase (4).

4. Slide pilot/driver (1) through bearing into support tube.

5. Center pilot/driver under ram (3) of press. Apply pressure
to pilot/driver until bearing is free.

6. Remove crankcase, pilot/driver and bearing from support
tube. Discard bearing.
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Crankshaft (roller) bearing
Right crankcase half
Chain guide screen and O-ring
Crankshaft bearing bore

Ealh o A

Figure 3-141. Right Crankshaft (Roller) B
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earing

(5)—_

Pilot/driver

Support tube

Ram

Curved edges

Support tube REMOVAL end up

1.
2.
3.
4.
5.

Figure 3-142. Right Crankshaft (Roller) Bearin

\
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g Removal



Crankshaft (Roller) Bearing Installation

1. See Figure 3-143. Obtain CRANKSHAFT (ROLLER)
BEARING REMOVAL/INSTALL PILOT/DRIVER (Part
No. HD-44085-1) and CRANKSHAFT (ROLLER)
BEARING REMOVAL/INSTALL SUPPORT TUBE (Part
No. HD-44065-4).

2. Obtain new crankshaft (roller) bearing (4). Spread a thin
film of clean H-D 20W50 engine oit on O.D. of new
bearing.

3. Place support tube (2} on hydraulic press table with the
INSTALL end up. The sides of the support tube are
stamped to ensure proper orientation.

4. With the outboard side of the right crankcase half facing
upward, position crankshaft bearing bore over support
tube. Lip on support tube (5) must contact edge of crank-
case as shown. This allows the curved portion of the
inboard crankcase to contact the top curved portion of the
support tube (2).

5. Lubricate leading edge of new crankshaft (roller) bearing
before placement. Start crankshaft {roller) bearing in
bearing bore, letter side up.

6. Slide pilot/driver (1) through bearing into support tube.

7. Center pilot/driver under ram (3) of press. Apply pressure
to pilot/driver until resistance is felt. Tool is now bottomed
against support tube flange and has properly positioned
the crankshaft (roller) bearing in crankcase bearing bore.

8. Remove pilot/driver and crankcase half from support tube.

Piston Jets Removal

1. See Figure 3-144. Remove two T20 TORX screws (1) to
free piston jet (2) from crankcase.

o

Remove o-ring (3) from groove in mounting flange of jet.
Discard o-ring.

Piston Jets Installation

NOTE

(O-rings that are missing, distorted, pinched or otherwise dam-
aged will result in either oil leakage or low oil pressure. Use of
the wrong o-ring will have the same results. Since many 0-rings
are similar in size and appearance, always use new o-rings
keeping them packaged until use to avoid confusion.

1. See Figure 3-144. Apply a very thin film of clean H-D
20W50 engine oil to new o-ring (3) for piston jet. Install
new o-ring in groove of jet mounting flange.

2. With jet pointed upward, start two T20 TORX screws (1)
to secure piston jet (2) to crankcase. Tighten to 25-35 in-
Ibs (2.8-3.9 Nm).

NOTE
If piston jet is being reused, apply LOCTITE THREADLOCKER
222 (purple) to threads of TORX screws before installation.

. e :;} J 2)\ (,:i% -
i \“/ l\.\ D \\\ I @
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3.

6.

1.
L2,
3.

P

Pilot/driver
Support tube

Ram

Crankshaft (roller) bearing
Support tube lip

Support tube INSTALL end up

Figure 3-143. Right Crankshaft (Roller) Bearing Installation
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( K )

‘O-ring

(

T20 TORX screw @ 25-35 in-Ibs (2.8-3.9 Nm)
Piston jet

Figure 3-144. Piston Jets
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LEFT CRANKCASE HALF

PART NUMBER ] TOOL NAME
B-45655 | CRANKCASE BEARING
LREMOVER/INSTALLER
HD-42720-5 ’CEANKCASE BEARING
| REMOVER/INSTALLER BASE

Main Bearing Removal

NOTE

Never move or lift the crankcase by grasping the cylinder studs.
The crankcase is too heavy to be carried in this manner and
could be dropped.

AcAvTION

Do not rotate left crankcase half in engine stand such that
flywheel sprocket shaft is facing up. The flywheel assembly
can fall out, resulting in parts damage or moderate injury.
(00552b)

1. While holding flywheel assembly so that it does not fall
out of left crankcase half, rotate bottom end assembly in
engine stand so assembly is upright and flywheel shafts
are horizontal.

2. Carefully slide flywheel assembly out of left crankcase and
place it in a clean safe place.

3. Unboltleft crankcase half from stand and move it to bench
area. Remove thrust washer from outboard side of crank-
case half by pulling it past oil seal. Set thrust washer aside
for inspection or reuse.

4. Remove oil seal from crankcase bore. Discard oil seal.

5. See Figure 3-145. The left main bearing (1) is press-fit
into the main bearing bore (2) in the left crankcase and
secured with a retaining ring (3) on the inboard side. See
Figure 3-146. Using the tip of a flat blade screwdriver,
carefully lift the edge of the retaining ring up out of its
groove in the crankcase. Slide the screwdriver tip around
the edge of the bearing, lifting the retaining ring up and
out of the groove. Be careful not to damage the lip of the
groove in the crankcase.
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1. Main bearing
2. Main bearing bore
3. Retainingring

Figure 3-145. Left Main Bearing Assembly

Figure 3-146. Removing Retaining Ring



02307 R 9. Slide pilot/driver (2) through main bearing into support
i tube (3).

10. Ifthe ram of the press is wider than the head of pilot/driver
(2), place a suitable press plug on top of pilot/driver (2).

11. Center pilot/driver under ram (1) of press. Apply pressure
| to pilot/driver until bearing is free.

12. Remove crankcase half, pilot/driver and bearing from
support tube. Discard bearing.

| Main Bearing Installation

NOTE

<§ Never move or lift the crankcase by grasping the cylinder studs.
} The crankcase is too heavy to be carried in this manner and
: could be dropped.

1. Support tube

2. Pilovdriver 1. See Figure 3-147. Obtain CRANKCASE BEARING

] ) ) : REMOVER/INSTALLER (Part No. B-45655) and

Figure 3-147. Left Main Bearing Remover and Installer CRANKCASE BEARING REMOVER/INSTALLER
Tools BASE (Part No. HD-42720-5).

- e
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1.

2. Pilot/driver

3. Support tube ("A" end up)
__4. Main bearing

———

B — S

1. Ram
2. Pilot/driver
3. Supporttube ("B" end up) -
Figure 3-148. Left Main Bearing Removal 2. See Figure 3-149. Obtain new main bearing (4). Place a
thin film of clean engine oil on outer diameter of bearing.

Figure 3-149. Left Main Bearing Installation

3. Place support tube (3) on hydraulic press table with the

NOTE "A" end up.
See Figure 3-147. if the ram of the press is wider than the head 4. With the inboard side of the left crankcase half facing
of pilot/driver (2), a suitable press plug will be needed in order upward, position main bearing bore over support tube.

to remove the main bearing. _ _
5. Lubricate leading edge of new main bearing before

€. Obtain CRANKCASE B I‘: ARING placement. Start new main bearing in bearing bore, letter
REMOVER/INSTALLER (Part No. B-45655) and side down.
CRANKCASE BEARING REMOVER/INSTALLER
BASE (Part No. HD-42720-5). 6. Slide pilot/driver (2) through bearing into support tube.

7. See Figure 3-148. Place support tube (3) on hydraulic 7. Center pilot/driver (2) under ram (1) of press. Apply pres-
press table with "B" end up. Note that sides of support sure to pilot/driver until bearing is lightly bottomed in main
tube are stamped "A" and "B" to verify proper orientation. bearing bore.

8. With the outboard side of the left crankcase half facing 8. Remove crankcase half and pilot/driver from support tube.
upward, position main bearing bore over support tube.
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9. Obtain new retaining ring and install in bearing bore in
inboard side of crankcase half. Work retaining ring into
groove, being careful not to damage edges of groove.
Make sure retaining ring is fully seated in groove.

NOTE

If retaining ring will not fit into groove in bearing bore, it is a
sign that the bearing is not fully seated in the bore. Examine
the bearing and bore. If necessary, remove bearing, clean bore
and install bearing. Then install retaining ring.

SPROCKET SHAFT BEARING INNER RACE

[PART NUMBER TOOL NAME |
'HD-25070 ROBINAIR HEAT GUN |
;AE)-E&éézfé ~ |MAINSHAFT BEARING INNER RACE !
1 PULLER/NSTALLER |
|HD-44358  |FLYWHEEL SUPPORT FIXTURE 1
IHD-05637-46B | WEDGE ATTACHMENT |

TH’625'72?5-§575 " ISPROCKET SHAFT BEARING
| HINSTALLER

L H Lo
Removal
If reusing flywheel, remove bearing inner race and thrust
washer as follows:

1. Obtain FLYWHEEL SUPPORT FIXTURE (Part No. HD-
44358). See Figure 3-150. install brass jaws or shop
towels around teeth of vise to prevent damage to tool.
Clamp tool in vise with the round hole topside.

| S

2. Insert crankshaft end through hole resting flywheel
assembly on fixture. Slide knuried locating pin down slot
in tool to engage crank pin hole. Hand tighten locating pin.

3. Slide hold-down clamp down slot to engage inboard side
of right flywheel half, and then hand tighten knurled nut at
bottom to secure. Repeat step to secure hold-down clamp
on opposite side of fiywheei.

NOTE

For proper clamping force, hold-down clamp must not be tilted.
Rotate hex on outboard stud untif clamp is level.

sm03852

1. Locating pin
2. Hold-down clamp |

Figure 3-150. Flywheel Fixture (Part No. HD-44358)
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4. Position WEDGE ATTACHMENT (Part No. HD-95637-
46B) on inboard side of thrust washer and turn hex nuts
an equal number of turns to draw halves of wedge
together.

CAUTION

Install wedge attachment only so far as necessary to
ensure positive contact with bearing inner race. Installing
tool with more contact than necessary will result in damage
to the fiywheel (00500b)

5. Obtain two 3/8-16 inch bolts 7-1/2 inches long (with flat
washers). Install flat washers on bolts. Obtain bridge and
forcing screw from MAINSHAFT BEARING INNER RACE
PULLER/INSTALLER (Part No. HD-34902-B). Also obtain
a suitable hardened washer to use between the pulier
screw and the end of the shaft.

6. Slide one bolt into channel on each side of bridge so that
flat washer is between bridge and bolt head. Thread bolts
into wedge attachment an equal number of turns.

7. Sparingly apply graphite lubricant to threads of forcing
screw to prolong service life and verify smooth operation.
Start forcing screw into center hole of bridge.

NOTE
Failure to use hardened washer may result in damage to forcing
screw and/or sprocket shatft.

8. Place hardened washer against end of sprocket shaft.
Thread forcing screw into bridge untii the steel ball at the
end of the screw makes firm contact with hardened
washer.

AWARNING

Do not use heating devices with penetrating oil. Penet-
rating oil is flammable which could result in death or ser-
ious injury. (00375a)

9. Using the ROBINAIR HEAT GUN (Part No. HD-25070),
uniformly heat the bearing inner race for about 30 seconds
using a circular motion.

NOTE
To facilitate removal without heat, apply a light penetrating oil
to shaft and leading edge of bearing inner race.

10. Turn forcing screw until thrust washer and bearing inner
race move approximately 1/8 in. (3.2 mm).

11. Turn hex nuts an equal number of turns to Separate halves
of WEDGE ATTACHMENT (Part No. HD-95637-46B).

12. After bottoming thrust washer on shaft, reposition WEDGE
ATTACHMENT (Part No. HD-95637-46B) on inboard side
of bearing inner race. Turn hex nuts an equal number of
turns to draw halves of wedge together.

Install wedge attachment only so far as necessary to
ensure positive contact with bearing inner race. Installing
tool with more contact than necessary will result in damage
to the flywheel (00500b)



13. See Figure 3-151. Verify that the tool assembily is square,
so that the bearing inner race is not cocked during
removal.

14. Using the ROBINAIR HEAT GUN (Part No. HD-25070),
uniformly heat the bearing inner race for about 30 seconds
using a circular motion.

NOTE
To facilitate removal without heat, apply a light penetrating oil
to shaft and leading edge of bearing inner race.

15. Turn forcing screw until bearing inner race is pulled free
of sprocket shaft.

16. Remove thrust washer from sprocket shaft.
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|

|
Forcing screw )
3/8-16 in. bolt with flat washer ,
Bridge !
Hardened washer 1
Wedge attachment l
Bearing inner race
Sprocket shaft }

Noa s LN~

Figure 3-151. Remove Inner Race from Sprocket Shaft

Installation
1. Place new thrust washer over sprocket shaft.

2. Place new bearing inner race on bench top. Using the
ROBINAIR HEAT GUN (Part No. HD-25070), uniformly
heat bearing inner race for about 60 seconds using a cir-
cular motion.

3.  Wearing suitable gloves to protect hands from burns, place
heated bearing inner race over sprocket shaft.

AWARNING

Do not use heating devices with penetrating oil. Penet-
rating oil is flammable which could result in death or ser-
ious injury. (00375a)

NOTE
To facilitate installation without heat, apply a light penetrating
oil to shaft and leading edge of bearing inner race.

4. See Figure 3-152. Obtain the SPROCKET SHAFT
BEARING [INSTALLER (Part No. HD-97225-55C).
Assemble tool as described below.

a. See Figure 3-153. Thread pilot adapter into sprocket
shaft.

b. Thread pilot shaft onto pilot adapter.

c. Slide long collar over pilot shaft until it contacts
bearing inner race.

d. Siide short coilar over pilot shaft untit it contacts long
collar.

e. Slide bearing and large flat washer over pilot shaft.

f.  Sparingly apply graphite lubricant to threads of pilot
shaft to prolong service life and verify smooth opera-
tion.

g. See Figure 3-154.Thread handle onto pilot shaft.

5. See Figure 3-155. Rotate handie of tool in a clockwise
direction until bearing inner race makes firm contact with
thrust washer. Verify that thrust washer cannot be rotated
by hand.

6. Remove handle, flat washer, bearing, short collar, long
collar, pilot shaft and pilot adapter from sprocket shaft.
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Figure 3-152. Sprocket Shaft Bearing Installer (Part No.
HD-97225-55C)
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Pilot adapter
Pilot shaft
Handle

Fiat washer
Bearing
Short collar
Long collar
Inner race

CeNoooRONA

Thrust washer

Figure 3-154. Press Inner Race onto Sprocket Shaft: Setup
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Figure 3-155. Press Inner Race onto Sprocket Shaft:
Operation

CYLINDER STUDS

Removal
1. Thread a 3/8"-16 nut onto cylinder stud.

2. Thread a second nut onto stud until it contacts the first.

3. Placing wrench on first nut installed, remove stud.

Installation

1. Place a steel ball inside a head screw. Put the head screw
on the end of the cylinder stud without the collar.

2. Startthe stud in the cylinder deck with the collar side down.
Tighten using air gun until collar reaches crankcase.

3. Hand tighten stud to 10-20 ft-lbs (3.6-27.1 Nm).
PIPE PLUGS AND OIL FITTINGS

Removal/lnstallation

NOTE

See 3.31 OIL TANK: ALL BUT FXCWC or 3.32 OIL TANK:
FXCWC for information on replacing o-rings and retainers
within oil tank fittings.

1. See Figure 3-157. Remove parts.

a. Turn hex on oil fittings (1, 2, 3) in a counterclockwise
direction until free.

b. Turn pipe plugs (4, 5) counterclockwise until free.

2. Apply LOCTITE PIPE SEALANT 565 to fitting threads.

3. See Figure 3-157. Install parts.

a. Turnhexonoil fittings (1, 2, 3) in a clockwise direction
until snug. Tighten to oil fittings to 120-168 in-lbs
(13.6-19.0 Nm).

b. Install pipe plugs (4, 5). Tighten to 120-144 in-lbs
(13.6-16.3 Nm).
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Figure 3-156. Collar Side Down

Oil return fitting
Oil feed fitting
Oil vent fitting
Pipe plug

Al ol

Pipeplugs2
Figure 3-157. Oil Fittings and Pipe Plugs

1. Scrape old gasket material from the crankcase flanges.
Old gasket material left on mating surfaces will cause
leaks.

2. Clean all parts in a non-volatile cleaning solution or
solvent.

AWARNING

Compressed air can pierce the skin and flying debris from
compressed air could cause serious eye injury. Wear
safety glasses when working with compressed air. Never
use your hand to check for air leaks or to determine air
flow rates. (00061a)

3. Blow parts dry with low pressure compressed air.

4. Verify that all oil holes and passageways are clean and
open.

5. Check ring dowels for looseness, wear or damage.
Replace as necessary.

6. Use a file to carefully remove any nicks or burrs fromn
machined surfaces.

7. Clean out tapped holes and clean up damaged threads.

8. Check the top of the crankcase for flatness with a
straightedge and feeler gauge. Replace if warped.

9. Spray all machined surfaces with clean engine oil.
INSTALLATION OVERVIEW

1. Perform all steps under 3.19 BOTTOM END OVERHAUL:
ASSEMBLY.

2. Perform all steps under 3.17 TOP END OVERHAUL:
ASSEMBLY.
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FLYWHEEL AND CONNECTING RODS

REMOVAL OVERVIEW

1. Perform all steps under 3.16 TOP END OVERHAUL:
DISASSEMBLY.

2. Perform all steps under 3.16 TOP END OVERHAUL:
DISASSEMBLY.

INSPECTION

NOTE
Do not attempt to straighten connecting rods. Straightening
rods will damage both the upper bushing and lower bearing.
1. Replace the flywheel/connecting rod assembly if any of
the following conditions are noted:
a. Connecting rods are bent or twisted.

b. Connecting rods do not fali under their own weight or
are in a bind.

c. Sprocket teeth are worn in an irregular pattern or
chipped.

d. The crankshaft (roller) bearing inner races are
brinelled, burnt, scored, blued or damaged.

NOTE
Bluing on connecting rods is part of the hardening process and
is considered a normal condition.

2. Check connecting rod bearing clearance. Orient the
assembly as shown in Figure 3-158.
a. Holding the shank of each rod just above the bearing
bore, pull up and down on the connecting rods.

b. Any discernible up and down movement indicates
excessive lower bearing clearance. Replace the fly-
wheel/connecting rod assembily.

3. See Figure 3-159. Check connecting rod side play.
a. Insert a feeler gauge between the thrust washer and
the outboard side of the connecting rod.

b. Replace the assembly if rod side play exceeds 0.020
in. (0.51 mm).

NOTE
Ifthe flywheel, connecting rods or right side bearing inner race
need to be replaced, then replace the entire flywheel assembly.
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Figure 3-159. Connecting Rod Side Play

INSTALLATION OVERVIEW

1. Perform all steps under 3.19 BOTTOM END OVERHAUL:
ASSEMBLY.

2. Perform all steps under 3.17 TOP END OVERHAUL:
ASSEMBLY.



COUNTERBALANCER ASSEMBLY

REMOVAL OVERVIEW

NOTE

Always replace all four bearings (crankcase and housing, front
and rear) during a complete bottom end overhaul.

1. Perform all steps under 3.16 TOP END OVERHAUL:
DISASSEMBLY.

2. Perform all steps under 3.18 BOTTOM END OVERHAUL.:
DISASSEMBLY.

CLEANING, INSPECTION, AND REPAIR

'PART NUMBER TOOL NAME

' HD-48309 BALANCER SHAFT INSTALLER

|HD-48457 BALANCER SHAFT REMOVER

‘HD 48474  |BALANCE SHAFT SUPPORT
BEAR!NG REMOVER/INSTALLER

,HD 95635-46 ALL PURPOSE CLAW | PULLER

HD 95937 468

General

1. Clean all parts but bearings in a non-volatile cleaning
solution or solvent.

AWARNING

Compressed air can pierce the skin and flying debris from
compressed air could cause serious eye injury. Wear
safety glasses when working with compressed air. Never
use your hand to check for air leaks or to determine air
flow rates. (00061a)

l WE DGE ATTACHMENT

2. Biow parts dry with low pressure compressed air.

Balance Shaft Removal

1. See Figure 3-160. Remove bearing fastener (4) from
crankcase (1).

2. See Figure 3-161. Assemble BALANCER SHAFT

REMOVER (Part No. HD-48457).

a. Sparingly apply graphite lubricant along threads of
forcing screw (1) to prolong service life and verify
smooth operation.

b. Install support shafts (3} in crankcase.

c. If replacing front shaft, install plate (2) over support
shafts with side marked "Front" facing up. If replacing
rear shaft, install plate over support shafts with side
marked "Rear" facing up.

d. Install forcing screw in balance shaft (4).

e. Install washer, bearing and nut on forcing screw.

[

Crankcase

Balance shaft
Balance shaft bearing
Bearing fastener

il A\

e e

Figure 3-160. Balance Shaft Bearnng
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Forcing screw i
Plate

Support shaft
Balance shaft

1.
2.
3.
4.

Figure 3-161. Balance Shaft Remover

See Figure 3-162. While holding forcing screw (1) from
turning, turn nut (2) to remove balance shaft (4) and
bearing from crankcase.

2010 Softail Service: Engine 3-105



4. Using ALL-PURPOSE CLAW PULLER (Part No. HD-
95635-46) and WEDGE ATTACHMENT (Part No. HD-
95937-46B), remove bearing from balance shaft. Discard
bearing.

5. Repeat removal on other shaft.

Balance Shaft Installation

1. With lettering side facing up, press balancer shaft intonew
bearing.

2. See Figure 3-163. Place balancer shaft (3) and bearing
in crankcase (4).

3. Place BALANCER SHAFT INSTALLER (Part No. HD-
48309) (2) over balancer shaft.

NOTE
Use caution when supporting crankcase half. Failure to have
adequate support may cause damage to crankcase.

4. Support crankcase half in a press using wooden blocks
covered with clean shop towels. Note that uneven surfaces
on crankcase may need different size supports.

5. With crankcase level and perpendicular to the balance
shaft, press balance shaft and bearing into crankcase.

NOTE
If new bearing fastener is not available, apply LOCTITE
THREADLOCKER 243 (blue) to threads of fastener before
installation.

6. See Figure 3-160. Install new bearing fastener (4). Tighten
to 40-70 in-Ibs (4.5-7.9 Nm).

7. Repeat installation on other shaft.
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1. Forcing screw
2. Nut

3. Plate

4

| 4. Balanceshatt = == _

Figure 3-162. Removing Balance Shaft
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Ram
Balancer shaft installer
Balancer shaft

ol oAl |

Crankcase

Figure 3-163. Balance Shaft Installation

Balance Shaft Support Bearings Removal

1. Inspect bearing for rough spots or binding. Always replace
all four bearings (crankcase and housing, front and rear)
during a complete bottom end overhaul.

2. See Figure 3-164. Remove retaining ring (3)

3. See Figure 3-165. Place housing (3) on a suitable support
with top surface facing up.

4. Place bearing remover end of BALANCE SHAFT SUP-
PORT BEARING REMOVER/INSTALLER (Part No. HD-
48474) (2) over bearing.

5. Center bearing remover under ram (1) of press. Slowly
lower ram to remove bearing.

6. Discard retaining ring and bearing.

Balance Shaft Support Bearings Installation

1. See Figure 3-166. Place balance shaft support (4) upside
down on a suitable support.

2. Set bearing on housing with letters on bearing facing up.
Place bearing installer end of BALANCE SHAFT SUP-
PORT BEARING REMOVER/INSTALLER (Part No. HD-
48474) (2) over bearing (3).

3. Center installer under ram (1) of press. Slowly lower ram
to seat bearing until it fits flush against support.

4. See Figure 3-164. Install a new retaining ring (3).
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1. Balance shaft support
2. Bearing
3. Retaining ring

Figure 3-164. Balance Shaft Support Bearing

sm02830

1. Ram

| 2. Bearing
: 3. Balance shaft support

Figure 3-165. Removing Bearing from Shaft Support
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1. Ram
2. Bearing installer
I 3. Bearing
| 4. Balance shaft support

Figure 3-166. Installing Bearing in Shaft Support

Front and Rear Balance Sprockets

1. See Figure 3-167. Sprockets must be flat within 0.008 in.
(0.203 mm).

2. Inspect sprocket teeth for any irreguiar wear patterns or
chipping.

a. The mostcommon type of sprocket wear is polishing.
This results from the chain contacting the sprocket
surface and creating a shiny, mirror-like surface.
Moderate polishing is not grounds for replacement.

b. Sprocket teeth may exhibit surface deformations or
areas where the material has been compressed. This
is known as brinelling. If small chunks of metal are
removed from the surface, it is known as pitting.
Replace sprockets showing pitting or brinelling.

c. Inspect base of each sprocket tooth for hooking.
Hooking occurs when chain wears away the tooth in
a scalloped shape pattern. Replace sprockets
showing signs of severe hooking.

3. Check the mating surface that fits around the balance
shaft. Improperly installed sprockets may show wear on
inside edges.

4. Replace sprockets during a major bottom end overhaul.
Always replace sprockets in sets, including the sprocket
on the flywheel.

Hydraulic Tensioners

1. Test hydraulic tensioners using the ieakdown test for the
chain guide bracket on an assembled engine. See
3.19 BOTTOM END OVERHAUL: ASSEMBLY.

2. Check to see if more air is flowing from the front or rear
tensioner by placing your hand over the piston while
applying compressed air to the interconnect passage. See
Figure 3-168. Disassemble components and verify that
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the plastic vent cap (2) is on the spring (3) and seated
under the tensioner piston (1). Minimum free length for
spring (3) is 1.85in. (47.0 mm).

3. Inspect exterior surface of piston (1) for damage. While
some moderate amount of polishing is normal, surface
pitting is grounds for piston replacement.

Chain Tensioner Guides

Inspect tensioner guide surface. Replace any guide with
grooves deeper than 0.080-0.090 in. (2.03-2.29 mm) or signs
of melting, burning or cracking.

Chain Guide Bracket

Replace the rubber interconnect on the outside of the chain
guide bracket each time the right crankcase is removed.
Beyond the hydraulic tensioner piston, plastic vent cap and
spring, there are no internal service parts available for the chain
guide bracket. If the bracket fails the leak down test and the
rubber interconnect has been replaced, replace the chain guide
bracket as an assembly.
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Figure 3-167. Sprocket Inspection
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1. Piston
2. Plastic vent cap
3. Spring

Figure 3-168. Hydraulic Tensioners

Balance Chain

1.

Check balance chain for missing bushings, side plates
and turning marks. Inspect for tooth hooking or burn marks.
Replace as necessary.

Chains will darken in color as the result of wear and
exposure to engine oil. This darkening will aimost always
be some hue of brown. If the chain turns blue, it may be
the result of heat exposure.

Replace balance chain any time the sprockets are
replaced. Always apply a thin film of clean H-D 20W50
engine oil before installation.

INSTALLATION OVERVIEW

1.

Perform all steps under 3.19 BOTTOM END OVERHAUL.:
ASSEMBLY.

Perform all steps under 3.17 TOP END OVERHAUL:
ASSEMBLY.



OIL TANK: ALL BUT FXCWC

REMOVAL AND DISASSEMBLY =~

|PART NUMBER TOOL NAME
'HD-44455 'OIL LINE REMOVING TOOL
Oil Tank

1. Remove seat.

AWARNING

Disconnect negative (-) battery cable first. If positive (+)
cable should contact ground with negative (-) cable con-
nected, the resulting sparks can cause a battery explosion,
which could result in death or serious injury. (00049a)

2. Disconnect both battery cables, negative cable first, and
remove battery. See 1.25 BATTERY MAINTENANCE.

3. Remove battery caddy. See 7.12 BATTERY CABLES.

4. Remove rear exhaust pipe. See 4.17 EXHAUST SYSTEM:
ALL BUT FLSTF/FLSTFB/FLSTN/FLSTSB or
4.18 EXHAUST SYSTEM:
FLSTF/FLSTFB/FLSTN/FLSTSB as appropriate.

Drain oil tank. See 1.6 ENGINE OIL AND FILTER.

[97]

Remove rear fender assembly.

N o

Remove splash guard.
a. Rernove fastener securing bottom of splash guard.

b.  Pull bottom of splash guard from frame tabs.

c. Detach top of splash guard from rear fork tube.

NOTE
To ease installation, make note of wire and hose routing before
removing electrical panel and oil tank.

8. Remove EVAP hose and wiring from clip on left side of
electrical panel.

9. Remove fasteners securing electrical panel. Move panel
aside.

10. See Figure 3-170. Remove two bolts (1) from behind fuse
block (2). Lift fuse block bracket and set aside.

11. Remove two bolts with washers (3) on top front bracket.
12. See Figure 3-171. Remove two bolts (25).

13. Cut lower drain hose clamp (2) from frame.

14. Cut clamp (7) from either side of oil feed hose (8).

15. Remove positive battery cable from starter motor post.

16. See Figure 3-169. Detach vent (1) and return (2) oil lines
at front of tank using OIL LINE REMOVING TOOL (Part
No. HD-44455).

a. Slide cover (3) away from oil line.
b. Insert too! (4) inside retainer (5).

c. Pull oil line straight out from tank leaving oll line
retainer (5) inside tank.

Vent line
Return line

Cover

Oil line removing tool
Qil line retainer

RwN

Figure 3-169. Line Cover
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Fuse block bracket bolts
Fuse block and cover
Top bracket boits

Front bracket bolt

Figure 3-170. Top View of Oil Tank
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Drain plug and O-ring
Clamp (2)
Lower drain hose
Drain hose
Clamp (2)
Qil drain elbow
Clamp (2)
Oil feed hose
Oil line clip

. Feed line

. Return line

. Vent line

. Oil line retainer (large) (2)
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14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.

Q @

O|I line fiitting (Iarge) (2)
O-ring (3}

Oil line retainer (smail) (3)
Oil line fitting (small)

Oil tank

Spacer (3)

Grommet (3)

Top bracket

Bolt

Bolt

Dipstick

Bolt (2)

Clip nut (2)
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Figure 3-171. Oil Tank




Oil Line Fittings/Retainers

NOTES

There are two sizes of oil line retainers and fittings. Use the
appropriate sized oil line tool for all service procedures. See
Figure 3-172.

sm03324

2. Oilline tool (2 sizes)

See Figure 3-173. Small retainers connect the vent (1)
and return lines (2) to the oil tank. A small retainer and
fitting also connects the vent line (3) to the engine.

Large retainers and fittings attach the return (4) and feed
lines (5) to the engine.

See Figure 3-174. Do not remove oil line retainers from
engine fittings or oil tank unless retainers, o-rings, and/or
spacers are damaged.

See Figure 3-175. O-rings (1) and spacer (2) are not sold
separately. If either o-rings or spacer are damaged, oil
line retainer assembly must be replaced.

Insert OIL LINE O-RING TOOL (Part No. HD-44455)(4)
inside retainer (3).

Squeeze tabs on retainer and withdraw tool, retainer, both
o-rings and spacer. Discard retainer, o-rings and spacer.

Insert tcol (4) through new retainer (3).

Insert tool, retainer, spacer and o-rings into engine fitting
or oil tank until tabs on retainer lock into place. Do not
damage o-rings during installation.

Carefully withdraw tool leaving retainer assembly in place.

W

1. O-ring tool (2 sizes)

Figure 3-172. Oil Line Tools
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1. Vent line to oil tank (small retainer)

TET N g

2. Return line to oil tank (small retainer)

3. Ventline to engine (small retainer and fitting)
4. Return line to engine (large retainer and fitting)
5. Feed line to engine (large retainer and fitting)

Figure 3-173. Oil Line Fittings/Retainers: All But FXCWC

O-ring tool
Engine fitting and retainer

Tool, retainer, o-rings and spacer
Engine fitting without retainer

5. Tabs

el ol

Figure 3-174. Oil Line Retainers (Parts Removed From

Engine for Clarity)
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1. O-rings (2)

2. Spacer

3. Retainer

4. Tool 7 7 |

Figure 3-175. O-rings and Spacer

INSTALLATION - -
PART NUMBER TOOL NAM ‘ }
HD-97087-65B HOSE CLAMP PLIERS J

1. See Figure 3-171. Slide oil tank into position within frame.
Install two bolts (22) through top bracket to hold tank in
place.

2. Install two bolts (25) from back side of tank.
3. Install new clamp (7) to attach oil feed hose (8) to oil tank.

4, Crimp clamp using HOSE CLAMP PLIERS (Part No. HD-
97087-65B).

5. Position drain hose outboard of the electrical panel and
inboard of the brake line and frame harness. Attach drain
hose to frame.

6. Install new clamp (2) over oil drain line and instal! drain
line.

7. Crimp clamp using HOSE CLAMP PLIERS (Part No. HD-
97087-65B).

8. See Figure 3-169. Connect vent and return lines to tank.
No tools are necessary for this step. Insert lines straight
into fittings without digging or gouging o-rings. Remove
any labels used to identify lines during removal process.

NOTE
In next step, make sure electrical box is located under fuse
block bracket.

9. See Figure 3-176. Install two bolts (1) to attach fuse block
bracket.

10. Install the three fasteners securing the electrical panel and
torque to 36-60 in-lbs (4.1-6.8 Nm).
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11. Install EVAP hose and wiring into clip on left side of elec-
trical panel.

12. Install splash guard.
a. Attach top of splash guard to rear fork tube.

b. Push in bottom of splash guard until it snaps into
place over frame tabs.

c. Install fastener securing bottom of splash guard and
torque to 36-48 in-Ibs (4.1-5.4 Nm).

13. Install rear fender.

14. Install exhaust system. See 4.17 EXHAUST SYSTEM:
ALL BUT FLSTF/FLSTFB/FLSTN/FLSTSB or
4.18 EXHAUST SYSTEM:
FLSTF/FLSTFB/FLSTN/FLSTSB as appropriate.

15. Install positive battery cable to starter and install battery
caddy. See 7.12 BATTERY CABLES.

_ AWARNING

Connect positive (+) battery cable first. If positive (+) cable
should contact ground with negative (-) cable connected,
the resulting sparks can cause a battery explosion, which
could result in death or serious injury. (00068a)

16. Install battery and connect cables, positive cable first.

AWARNING

After installing seat, pull upward on seat to be sure it is
locked in position. While riding, a loose seat can shift
causing loss of control, which could result in death or
serious injury. (00070b)

17. Install seat.

18. Fill oil tank and check oil level after running motorcycle on
side stand. See 1.6 ENGINE OIL AND FILTER.

sm03328

1. Fuse block bolts
2. Positive battery cable

Figure 3-176. Positive Battery Cable



OIL TANK: FXCWC

REMOVAL AND DISASSEMBLY

( PART NUMBER TOOL NAME |
‘HD-44455 | OIL LINE REMOVING TOOL 3
Oil Tank

1. Remove seat.

AWARNING '

Disconnect negative (-) battery cable first. If positive (+)
cable should contact ground with negative (-) cable con-
nected, the resuiting sparks can cause a battery explosion,
which could result in death or serious injury. (00043a)

2. Disconnect both battery cables, negative cable first, and
remove battery. See 1.25 BATTERY MAINTENANCE.

w

Remove battery caddy. See 7.12 BATTERY CABLES.

4. Remove rear exhaust pipe. See 4.17 EXHAUST SYSTEM:
ALL BUT FLSTF/FLSTFB/FLSTN/FLSTSB.

Drain oil tank. See 1.6 ENGINE OIL AND FILTER.

6. Remove rear fender assembly. See 2.35 REAR FENDER:
FXCWC.

.(,"I

7. Remove splash guard.

8. Remove fastener securing top of electrical panel to oil
tank.

9. See Figure 3-177. Remove seat cover (1) to allow for
movement of fuse block and harness when removing oil
tank.

10. See Figure 3-179. Remove two bolts (21) securing rear

of oil tank.

11. Remove two bolts with washers (18) on top front of oil
tank.

12.
13.

Cut lower drain hose clamp (2) from frame.

See Figure 3-178. Detach feed line to engine (1), return
line to oil tank (2), and vent line (3) using OIL LINE
REMOVING TOOL (Part No. HD-44455).

a. Insert oil line removing tool (4) inside retainer (5).

b. Pull oil line straight out, leaving oil line retainer inside
tank.

14. Remove oil tank from right side of vehicle.

| 2. Fasteners(4) - ;

1. Seat back cover X

Figure 3-177. Seat Back Cover

[

Feed line to engine
Return line to oil tank
Vent line

Qil line removing tool
Retainer

ohon=

Figure 3-178. Oil Lines: FXCWC
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8. Ventline

9. Oil line retainer (large) (4)
10. Oil line fiitting (large) (2)
11. O-ring (3)

12. Qil line retainer (smail) (2)
13. Oil line fitting (small)

14. Oil tank

—

16.
17.
18.
19.
20.
21.

. Spacer (3)

Grommet (3)
Top bracket
Bolt (2)

Bolt

Cap

Bolt (2)

Figure 3-179. Oil Tank




Oil Line Fittings/Retainers

NOTES

There are two sizes of oil line retainers and fittings. Use the
appropriate sized oil line tool for all service procedures. See
Figure 3-180.

*  See Figure 3-181. Small retainers connect the vent line
(3) to the oil tank and to the engine.

* Large retainers connect the feel line to engine (1) and
return line to oil tank (2) to the oil tank and to the engine.

See Figure 3-182. Do not remove oil line retainers from
engine fittings or oil tank unless retainers, o-rings, and/or
spacers ar