












































































































































































































































































































































































































































































































































































































































































































































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 bollts.

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-Ibs (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. Aftach 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

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 OIlL
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 result 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.
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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 boit can break off possibly
resulting in damage to flywheel or camshaft.

c. See Figure 3-19. With engine mounted in engine
stand - Instal CRANKSHAFT ROTATING
WRENCH (Part No. HD-48283) on sprocket shaft and
rotate in a counterclockwise direction until the base
circle is found.
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Figure 3-19. Crankshaft Rotating Wrench
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4. Using one of the methods above, rotate engine untit piston
is at top dead center (TDC) of compression stroke.

a. To accomplish this, first raise lower push rod cover
to 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 valves 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.

Front cylinder exhaust push rod
Front cylinder intake push rod
Rear cylinder intake push rod
Rear cylinder exhaust push rod

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 %
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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 until
loose.

¢. 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.
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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.
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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 |tis assumed 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 Assembly.
PISTON

s

HD-42317-A

= REieTy
PISTON PIN CIRCLIP

REMOVER/INSTALLER

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.

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.
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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

PISTON SUPPORT PLATE |
THREADED CYLINDERS
CONNECTING ROD CLAMPING TOOL
PISTON RING COMPRESSOR

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-42322
HD-95952-1

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

1. See Figure 3-32. Apply a very thin film 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.

¢. 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 on the cylinder until it is fuily
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.
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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
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Figure 3-37. Install Threaded Cylinders to Studs

CYLINDER HEAD

Figure 3-35. Piston Support Plate
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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. Place 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
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1. Short bolt

2. Short bolt
3. Long bolt
__4 longbolt

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 boit 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
e  [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.

e 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 baffle hole 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)

Figure 3-42. Rocker Housing Torque Sequence and Bolt

Size

sm02394

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 Nm) in a cross-
wise pattern.

Install 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 assembiy, fit the O-ring end of the
upper push rod cover into the cylinder head bore.

¢. Do notinstall 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

Rear

Intake Inside
Exhaust Outside Front
Rear Intake Inside Front
Exhaust Outside Rear
smozzas  N\S= \\://

Cover
Gasket
Ribs on cover

ponp=

Anti-rotational pin

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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5.

Figure 3-46. Rocker Arm Torque Sequence

Compilete 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.

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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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.
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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-lbs (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.

Y (9 o @(/6
Figure 3-48. Rocker Cover Gasket Indent (Front Cylinder \LL

Shown)

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)

o hwNa

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

direction of rotation during assembly may prolong service
life.

listed in this section including inspection and repair procedures. AWARNING

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
(174 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

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.

*  Iftoo 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 camshaft.

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

sm02794

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 assembly 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.



§ sm02797

Bolt and washer
T40 TORX screws (3)
Balance shaft housing
Retention pin

i

Figure 3-59. Balance Shaft Support (Front Balance
Assembly Shown)

I
| sm02798

&

Hydraulic tensioner compressor

1.
2. Hydraulic tensioner retainers
3. Hydraulic tensioner

| 4. Boltand washer

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)

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 bolts, 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. See Figure 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.
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Front tensioner guide
Rear tensioner guide |
Lower guide !
Retention tabs

Front sprocket

Rear sprocket

Balance chain

T40 TORX screws (6)

NGO RON =

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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1. Balance shaft housing
2. Outside bearing

3. Washer

4. Balance shaft

5. Inside bearing

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.

* 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 too 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-lbs (24.4-29.8
Nm) in the sequence shown.

See Figure 3-685. 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 bolt 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.

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.

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.

Verify that marks on sprockets and chain face away
from balance shaft housing.

Check that the middle chain mark is directly below
alignment mark on flywheel balance sprocket.

12. Install new bolt 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.

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
shaps into place.

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
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. 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

Alignment mark location
Crankshaft flat

Ll

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)
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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. 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).

11. Tip crankcase assembly so that sprocket shaft is pointing
straight up.

12. 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.
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1. Water pipe insulatidn -
2. Crankshaft guide

Figure 3-71. Crankshaft Guide (Part No. HD-42326-B)
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Figure 3-72. Tighten in Sequence Shown

13. 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?). 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 wili
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)
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1. Leakdown tester
2. Chain guide oil passage

17. See Figure 3-75. Assemble 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
crankshaft until it contacts the outside separator plate

2).

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
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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. Startfour 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 0.100 254
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.

e.

Tighten both sprocket bolts (1, 3) to 15 ft-lbs (20.3
Nm).

Loosen both bolts one revolution (360 degrees).

Final tighten the rear cam sprocket boit (1) to 34 ft-
Ibs (46.1 Nm).

Final tighten the crank sprocket bolt (3) to 24 ft-lbs
(32.5 Nm).

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.

Noapwh=

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
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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
fo 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 umbrelia 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.

3-62 2010 Softail Service: Engine

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
Rocker arm support plate

PN RN

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

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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1. Bolt with flat washer

2. Rocker arm bushings

3. Rocker arm

4. Rocker arm shaft

5. Rocker arm support plate
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

Figure 3-91. Removing Bushing
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1. Driver
2. Bushing

ASSEMBLY

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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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.

3-66 2010 Softail Service: Engine

r—

sm02492 ®/

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. Roller radial movement should be within 0.0006-
0.0010 in (0.0152-0.0254 mm).

b. Replace lifters 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 foliows:

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.
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1. Upper O-ring (smali)

2. Upper push rod cover

3. Spring cap retainer

4, Spring cap

5. Spring

6. Flat washer

7. Middle O-ring (intermediate)

8. Lower push rod cover

9. Lower O-ring (large)

10. Flared end of lower push rod cover

[

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. i equipped, disconnect and remove ACR.

5. Remove cylinder head.

HD-34736-B

TVALVE 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. If light is visible around edges of seats, then
move to step 2 to recondition cylinder head.

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.

Clamp tool in vise at a 45 degree angle or one that
offers a comfortable working position.
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Holding fixture
Cylinder head
12 mm end of fixture
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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.

Rotate forcing screw to compress valve spring.

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 smalt
screwdriver, remove the keepers (1) from the valve
stem (11) groove.

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

CEONOG AWM=

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. Settheintake 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-45524-1  |VALVE GUIDE DRIVER |
B-455242A  |VALVE GUIDE INSTALLER SLEEVE |
'B-45525  |VALVE GUIDE HONE ‘

*HD-34751 (VALVE GUIDE CLEANING BRUSH |

T

'HD-39782-1 ICYLINDER HEAD SUPPORT STAND |
'HD-39782-3 | INTAKE SEAT ADAPTER -
'HD-39782-4  |EXHAUST SEAT ADAPTER |
'HD-39782-B " |CYLINDER HEAD SUPPORT STAND ‘
- KIT o
HD-39786  CYLINDER HEAD HOLDING FIXTURE,
HD-39847  |REAMERT-HANDLE — =~ = = |
HD-39964 |REAMER LUBRICANT J
Removal

NOTES

« If valve guide replacement is necessary, always install
new guide before refacing valve seat.

»  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
Intake seat adapter

Exhaust seat adapter

Valve guide installer sleeve

R LN

Figure 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.

b. 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.

c. 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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1. Valve guide driver
2. Valve guide installer sleeve
3. Cylinder | head stand

Figure 3-102. Install Valve Gmde

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.

b. 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.
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1. T-handle
| 2. Valve guide reamer

\
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Figure 3-103. Reaming Valve Guide Bore

5. 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 untif entire bit has
passed through valve guide bore and shank of reamer
rotates freely.

e. Remove T-handle from reamer, and carefuily puliing
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.

7. 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
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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

*

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°.

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.

Instail valve (both intake and exhaust) in a valve refacer
setto 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.

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.

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) from 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).

2010 Softail Service: Engine 3-75



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
o [f the width of the clean-up angle is greater on one side
of the seat than the other, the guide may need to 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 bilade 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 80° 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. Ifthe 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.
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Figure 3-107. Neway Valve Seat Cutter Set

13. If the location of the valve seat is not correct, repeat steps
10 and 11.

14. When you accomplish a complete 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 pitot 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 valve 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.
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1. Minimum:0.040in.{1.016 mm)/Maximum: 0.062

in. (1.575 mm)

2. 60 degrees

3. 31 degrees

4. 46 degrees

5 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
tHD-39786 CYLINDER HEAD HOLDING IEIXTURE;

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, install 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
instatlation 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.
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Valve spring
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J
Valve guide ‘
_Lockring |

Figure 3-111. Valve Assembly

INSTALLATION OVERVIEW

PART NUMBER TOOL NAME
HD-48498-A ACR SOLENOID SOCKET
See 3.17 TOP END OVERHAUL: ASSEMBLY.

1. Install cylinder head.

Install push rod covers and push rods.

2
3. Install rocker arm support plate.
4. Install breather assembly.

5

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).

6. Continue with vehicle assembly as directed.



CYLINDER

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.  Remove cylinder head.

5. Remove cylinder.
CLEANING

1. See Figure 3-112. Scrape any remaining cylinder head
gasket material from the gasket surface at the top of the
cylinder (3).

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. 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
in the ring travel area. Replace cylinders that are severely
scored, scuffed, scratched, burnt or gouged.

4. Use a file to carefully remove any nicks or burrs from the
machined surfaces of the cylinder.
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1. Cylinder head gasket i
2. Dowel pin i
3. Cylinder 1
4. O-ring seal 5
|_5 Cylinderstud |
Figure 3-112. Cylinder Assembly
INSPECTION
|PART NUMBER TOOL NAME
HD-42324-A CYLINDER TORQUE PLATES i
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 boits (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 fravel. 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. [lfcylinders 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 speead 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 resuit 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 particles 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 «QYLINDER BORE FINISHED SIZE
SIZE IN. MM NG MM
Standard N/A N/A 3.7500-3.7505 95.250-95.263
Oversize - - 10.005 - 013 3.7550-3.7555 95.377-95.390
- o010 0.25 | 3.7600-3.7605 95.504-95.517
Table 3-36. Oversize Pistons and Cylinder Bores, Twin Cam 103™
s PISTON ; CYLINDER BORE FINISHED SIZE
TYPE SIZE MINIMUM MAXIMUM
Standard STD 3.8750 in (98.425 mm) 3.8755 in (98.438 mm)
Oversize 0.005 ln((FS mm)7 i 3.8800 in (98.555 mm) 3.8805in (98.565 mm) ﬂ

. 0.010in (0.25 mm)

3.8850 in (98.679 mm)

INSTALLATION OVERVIEW

See 3.17 TOP END OVERHAUL: ASSEMBLY.
1. Install cylinder.
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3.8855 in (98.692 mm) |

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.

2010 Softail Service: Engine 3-83



PISTON

NOTE

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

A WARNING

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)

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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1. Circlip !
2. Piston pin '
3. Piston

4. OQOitl rail

5. Expansion ring ,
6. Second compression ring i
7. 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 alu-
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. Ciean 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
cleanliness, 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 sidde 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

*  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.

*  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

—_— reduces engine efficiency by weakening the combustion

Figure 3-119. Measure Piston Ring Slde 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.

sm02509

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 -
ggm ‘2nd compression J 0. 014 0.024 ' 0.356-0.610
|

JOll control ring 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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1 |
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 raii
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.
1. Atftach piston to connecting rod.

Install cylinder.

Instali cylinder head.

Install push rod covers and push rods.
Install rocker arm support plate.

Install breather assembly.

N o s @

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.

¢. 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 i
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
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Timing marks

1. Rear camshaft
2. Small guide

3. Front camshaft
4. Large guide

5. Cam chain

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. [nstall 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



sm02515

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 roli pin into cam support
ptate 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 hammer, carefully tap
roll pin until flush with casting.

~ S

sm02516 \’

: |
i !
| :
i |
|
[ 1
! ;
| H
| i
| f
i ?
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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

:  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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5. Aligning two large holes in support plate with needle
bearing bores, hang right side of plate on ring dowel in
crankcase flange.

6. 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.

7. 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.

8. Push expandable end of collet through bearing bore into
flywheel compartment. Feel for inside edge of needle
bearing using end of collet and then back off sfightly.

Figure 3-131. Expanding Collet by Turning Hex Clockwise

!
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1. Thumb screw 6. Installer (1 in., 25.4 mm)
2. Support plate 7. Bearing
3. Removal collet (Threaded end: left, Expandable 8. Hex nut

end: right) 9. Graphite lubricant

4. Installer forcing screw i
5. Flatwasher B |

Figure 3-132. Camshaft Needle Bearing Remover/Installer (Part No. HD-42325-A)

9. Holding collet to prevent lateral movement, finger tighten 12. Remove four thumb screws and pull support plate from

hex nut until bearing contacts support plate. crankcase.

10. See Figure 3-131. Using a 7/16 in. open end wrench, hold 13. Holding flat on collet, turn hex at end of shaft in a counter-
flat on collet to prevent rotation. Using a second 7/16 in. clockwise direction to close collet. Remove and discard
open end wrench, expand collet by turning hex at end of needle bearing.
shaft in a clockwise direction. Expandable end of collet .
makes contact with needle bearing ID. 14. Remove hex nut, flat washer and bearing from threaded

end of collet. Pull collet from support plate.
11. See Figure 3-133. Using a 15/16 in. open end wrench, . .
turn hex nut in a clockwise direction until bearing is free. 15. Repeat this procedure to remove second needle bearing.

If necessary, hold flat on collet to prevent rotation.
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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 to the correct depth. The correct depth is achieved
only when the edge of the needle bearing is 3.10 in. (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 cansistent 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 installed 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.

5M02519 =7
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Figure 3-135. Installer Forcing Screw Installation

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 needle 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 installer at end of forcing screw.
Hand turn forcing screw until shoulder on installer
makes contact with edge of needie 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.

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 Piate

CLEANING AND INSPECTION

Oil Pressure Valve

See 3.26 CAM SUPPORT PLATE AND COVER, Oil 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 3.15 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.

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.

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 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)

2.

Blow parts dry with low pressure compressed air. Verify
that all oif passages are clean and open.

Look for scoring, gouging or cracking caused by foreign
material that may have passed through the oil pump.

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 or: lobes of outer
gerotor gears and between lobes on inner gerotor gears.

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.

Measure thickness of inner gerotor of one set with a
micrometer. 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.

See Figure 3-140. Assembie 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 reptace oil
pump body if still not within specification.

‘ - S - m e
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1. Outer gerotor
2. Inner gerotor |
3. Wear limit

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. OQil pump housing

6. Scavenge port O-ring

Figure 3-140. Assembling Oil Pump

INSTALLATION OVERVIEW

1. See 3.26 CAM SUPPORT PLATE AND COVER, Installa-
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 allt steps under 3.18 BOTTOM END OVERHAUL:
DISASSEMBLY.

RIGHT CRANKCASE HALF

~ TOOL NAME

|PART NUMBER |
'HD-44065-1 CRANKSHAFT (ROLLER) BEARING |
} REMOVAL/INSTALL PILOT/DRIVER !
'HD-44065-4 | CRANKSHAFT (ROLLER) BEARING |

[ REMOVAL/INSTALL SUPPORT TUBE :

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 haif 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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Right crankcase half
Chain guide screen and O-ring
Crankshaft bearing bore
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Figure 3-141. Right Crankshaft (Roller) Bearing
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Figure 3-142, Right Crankshaft (Roller) Bearing Removal



Crankshaft (Roller) Bearing Installation

1. See Figure 3-143. 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. 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 o-rings
are similar in size and appearance, always use new o-rings
keeping them packaged until use to avoid confusion.

1. See Figure 3-144. 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.

1. Pilot/driver

: 2. Support tube
i 3. Ram
i 4. Crankshaft (roller) bearing

5. Support tube lip
6. Support tube INSTALL end up

Figure 3-143. Right Crankshaft (Roller) Bearing Installation
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T20 TORX screw @ 25-35 in-Ibs (2.8-3.9 Nm)

2. Piston jet
3. O-ring

-

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 ,C"Fi’ANKCASE 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. Unbolt left crankcase half from stand and move it to bench
area. Remove thrust washer from outboard side of crank-
case half by puliing 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
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1. Support tube
2. Pilot/driver

Figure 3-147. Left Main Bearing Remover and Installer

Tools

1. Ram
2. Pilot/driver
3. Support tube ("B" end up)

Figure 3-148. Left Main Bearing Removal

NOTE

See Figure 3-147. If the ram of the press is wider than the head
of pilot/driver (2). a suitable press plug will be needed in order
to remove the main bearing.

&

Obtain CRANKCASE BEARING
REMOVER/INSTALLER (Part No. B-45655) and
CRANKCASE BEARING REMOVER/INSTALLER

BASE (Part No. HD-42720-5).

See Figure 3-148. Ptace support tube (3) on hydraulic
press table with "B" end up. Note that sides of support
tube are stamped "A" and "B" to verify proper orientation.

With the outboard side of the left crankcase half facing
upward, position main bearing bore over support tube.

10.

11.

12.

Slide pilot/driver (2) through main bearing into support
tube (3).

If the ram of the press is wider than the head of pilot/driver
(2), place a suitable press plug on top of pilot/driver (2).

Center pilot/driver under ram (1) of press. Apply pressure
to pilot/driver until bearing is free.

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.

See Figure 3-147. Obtain CRANKCASE BEARING
REMOVER/INSTALLER (Part No. B-45655) and
CRANKCASE  BEARING  REMOVER/NSTALLER
BASE (Part No. HD-42720-5).

1. Ram

2. Pilovdriver
3. Support tube ("A" end up)
4. Main bearing

Figure 3-149. Left Main Bearing Installation

See Figure 3-149. Obtain new main bearing (4). Place a
thin film of clean engine oil on outer diameter of bearing.

Place support tube (3) on hydraulic press table with the
"A" end up.

With the inboard side of the left crankcase half facing
upward, position main bearing bore over support tube.

lubricate leading edge of new main bearing before
placement. Start new main bearing in bearing bore, letter
side down.

Slide pilot/driver (2) through bearing into support tube.

Center pilot/driver (2) under ram (1) of press. Apply pres-
sure to pilot/driver until bearing is lightly bottorned in main
bearing bore.

Remove crankcase half and pilot/driver from support tube.
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9. Obtain new retaining ring and instail 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 |
IHD-34902.B  |MAINSHAFT BEARING INNER RACE |
‘1 PULLER/INSTALLER |
|HD-44358  |FLYWHEEL SUPPORT FIXTURE
|HD-95637-468 | WEDGE ATTACHMENT J
[HD-9722555C  |SPROCKET SHAFT BEARING g
| INSTALLER

SR S

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 too! in vise with the round hole topside.

2. Insert crankshaft end through hole resting flywheel
assembly on fixture. Slide knurled 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 fiywheel.

NOTE

For proper clamping force, hold-down clamp must not be tilted.
Rotate hex on outboard stud until clamp is level.
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1. Locating pin
| 2. Hold-downctamp |

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 flywheel (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 anad/or sprocket shaft.

8. Place hardened washer against end of sprocket shaft.
Thread forcing screw into bridge until 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.

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 flywheel (00500b)



13. See Figure 3-151. Verify that the tool assembly 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 §haft.

16. Remove thrust washer from sprocket shaft.
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Forcing screw

3/8-16 in. bolt with flat washer
Bridge

Hardened washer

Wedg¢e attachment

Bearing inner race

Sprocket shaft ’
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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. Slide short coilar over pifot 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 handle 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, iong
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 asteel ball inside a head screw. Put the head screw
on the end of the cylinder stud without the collar.

2. Start the 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

Pipe plugs (2)

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 assembly.

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. Repiace the assembiy if rod side play exceeds 0.020
in. (0.51 mm).

NOTE
If the 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.

Perform all steps under 3.18 BOTTOM END OVERHAUL.:
DISASSEMBLY.

CLEANING, INSPECTION, AND REPAIR

n

'PART NUMBER TOOL NAME

' HD-48309 BALANCER SHAFT INSTALLER
|HD-48457 BALANCER SHAFT REMOVER |
'HD-48474  |BALANCE SHAFT SUPPORT

| BEAR!NG REMOVER/INSTALLER
vHD 95635-46 ALL PURPOSE CLATNTPULLER

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 WEDGE 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 piate (2) over support
shafts with side marked "Front" facing up. lf 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

RN

= e

Figure 3-160. Balance Shaft Bearnng

srn02826

Forcing screw i
Plate

Support shaft
Balance shaft

1.
2.
3.
4.

Figure 3-161. Balance Shaft Remover

3. See Figure 3-162. While holding forcing screw (1) from
turning, turn nut (2) to remove balance shaft (4) and
bearing from crankcase.
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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.

sm02827

1. Forcing screw
2. Nut

3. Plate

4

| 4. Balance shatt I S

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
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1. Ram

| 2. Bearing
l 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 shaftsupport = = =

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

2010 Softail Service: Engine 3-107



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.

sm02832

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 almost 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. Inserttoo! (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

R wN

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

pop=)
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Drain plug and O-ring
Clamp (2)

Lower drain hose
Drain hose

Clamp (2)

Qil drain elbow
Clamp (2)

Qil feed hose

Oil line clip

. Feed line

. Return line

. Vent line

. Oil line retainer (large) (2)

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.

O|I line fiitting (large) (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.

*  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.

1. Insert OIL LINE O-RING TOOL (Part No. HD-44455)(4)
inside retainer (3).

2. Squeeze tabs on retainer and withdraw tool, retainer, both
o-rings and spacer. Discard retainer, o-rings and spacer.

3. Insert tool (4) through new retainer (3).

4. 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.

5. Carefuily withdraw tool leaving retainer assembly in place.

—

! sm03324

W

1. O-ring tool (2 sizes)
|___2. Oilline tool (2 sizes)

Figure 3-172. Oil Line Tools
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1. Vent line to oil tank (small retainer
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

1. O-ring tool

2. Engine fitting and retainer

3. Tool, retainer, o-rings and spacer :
4. Engine fitting without retainer \
5. Tabs |

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 i
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 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.

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.

w

m

7. Remove splash guard.

8. Remove fastener securing top of electrical panel to ol
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. Cut lower drain hose clamp (2) from frame.

13. 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.

R e

1. Seat back cover X
| 2. Fasteners(4) o

Figure 3-177. Seat Back Cover
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}\
Feed line to engine
Return line to oil tank
Vent line
Oil line removing tool
Retainer

ahonS

Figure 3-178. Oil Lines: FXCWC

2010 Softail Service: Engine 3-113



sm03920

1. Drain plug and O-ring 8. Ventline . Spacer (3)
2. Clamp 9. Oil line retainer (large) (4) 16. Grommet (3)
3. Drain hose 10. Oil line fiitting (large) (2) 17. Top bracket
4. Clamp 11. O-ring (3) 18. Bolt (2)

5. Dipstick 12. Qil line retainer (smail) (2) 19. Bolt

6. Feed line 13. Oil line fitting (small) 20. Cap

7. Return line 14. Oil tank 21. Bolt (2)
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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.

sm03896

*  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 tc 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 are damaged.

*  See Figure 3-183. O-rings (1) and spacer (2) are not sold . S

separately. If either o-rings or spacer are damaged, oif 1. Feed line to engine
line retainer assembly must be replaced. 2. Return line to oil tank |
3. Ventline 1
1. Insert OIL LINE O-RING TOOL (Part No. HD-44455)(4) - — e
inside retainer (3). Figure 3-181. Oil Line Fittings/Retainers: FXCWC

2. Sqgueeze tabs on retainer and withdraw tool, retainer, both
o-rings and spacer. Discard retainer, o-rings and spacer.

3. Insert toal (4) through new retainer (3). $m03326 /@

4. Insert tocl, 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.

5. Carefully withdraw tool leaving retainer assembly in place.

\ i ‘ O e e |
D & |

Tool, retainer, o-rings and spacer :
Engine fitting without retainer \
5. Tabs - , -
@ Figure 3-182. Oil Line Retainers (Parts Removed From
Engine for Clarity)
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1. O-ring tool (2 sizes)
| 2. Oilline tool (2 sizes)

Figure 3-180. Oil Line Tools
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1. O-rings (2)
2. Spacer

3. Retainer

4. Tool

Figure 3-183. O-rings and Spacer

INSTALLATION

PART NUMBER TOOL NAME

HD-97087-65B

1. See Figure 3-179. Slide oil tank into position within frame.
Install two bolts (18) through top bracket to hold tank in
place.

HOSE CLAMP PLIERS

2. [nstall two bolts (21) from back side of tank.

3. Attach drain hose and install new clamp (2) to frame.
Crimp clamp using HOSE CLAMP PLIERS (Part No. HD-
97087-65B).

4. Secure wire harness and rear brake line to drain at frame
with a wire tie.

5. See Figure 3-184. Install seat cover (1). Make sure fuse
block bracket is properly positioned under seat cover.

6. See Figure 3-178. Connect vent line, return line to oil tank,
and feed line to engine. 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.

7. Install fastener securing top of electrical pane! to oil tank
and torque to 36-60 in-Ibs (4.1-6.8 Nm).
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8. Instali splash guard and tighten fasteners to 36-60 in-lbs
(4.1-6.8 Nm).
9. Install rear fender. See 2.35 REAR FENDER: FXCWC.

10. Install exhaust system. See 4.17 EXHAUST SYSTEM:
ALL BUT FLSTF/FLSTFB/FLSTN/FLSTSB.

11. 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)

12. 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)

13. Install seat.

14. Fill oil tank and check oil level after running motorcycle on
side stand. See 1.6 ENGINE OIL AND FILTER.
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1. Seat back cover !
2. Fasteners(4)

B o ]
Figure 3-184. Seat Back Cover
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FASTENER TORQUE VALUES

4.1

FASTENER TORQUE VALUES IN THIS

CHAPTER

in this chapter.

The table below lists torque values for all fasteners presented

FASTENER TORQUE VALUE NOTES

Aiﬁrﬁcleaner cover screw 36-60 in-lbs l 4.1-6.8 Nm 4.5 AIR CLEANER ASSEMBLY, Installation

Air cleaner filter element é&a?v' | 40-60in- lbs T 4568Nm |45 AIR CLEANER ASSEMBLY, Installation |

lC‘yIrnder head breatherbolts | 22-24 ft-lbs 1" 29.932.6 Nm 14.5 AIR CLEANER ASSEMBLY, Instaliation ‘

Engine Temperature (ET) sensor 1015 ftdbs | 13.6-20.3Nm 4.9 ENGINE TEMPERATURE SENSOR

- - 7 o l S (ET) Installation

iExhaust carriage bolt flange locknut 20-25 ft-lbs " 27.1-33.9 Nm 4 18 EXHAUST SYSTEM: ' i
r FLSTF/FLSTFB/FLSTN/FLSTSB, System |

lEixnaust"interconnect clamp B ' f 15-19 ft-lbs ' + 20.4-27.1 Nm 417EXHAUSTSYSTEM ALLBUT -

i
b
lExhaust manifold clamp lower nut final |

torque

Exhaust marnfold clamp lower nut flnal i
torque :

1oo-120 in-Ibs

100-120 in-lbs

‘Exhaust ‘manifold clamp lower nut inltiali  9-18 in-Ibs
{torque :
' Exhaust marifold clamp lower nut rnmal 9-18 in-Ibs
.torque |
Exhaust manifold clamp upper nut ' 100-120 in-lbs
[
Exhaust manifolo clamp upper nut l 100-120 in-lbs
Exhaust pipe clamp locknut 20-25 ft-Ibs
'Exhaust system interconnect tube P 20-25 ft-lbs
'fasteners f
!Fuel Pump/Fuel Gauge Sending Unit 1 18-24 in-lbs
T20 TORX screws
|Fuel supply tube fastener l 90-110 in- lbs
IFuel tank front screw l 28-32 ft-Ibs
;‘Fuel tank mount acorn nut | 28-32 ft- lbs
| oo e et - - = - * -
:Fuet tank rear mount nut * 14-18 ft-Ibs
Fuel tank T40 TORX screw 18 22 ft-Ibs
‘[lnstrument console acorn nut T 7-11 ft-lbs
Intake air temperature sensor (IAT) T 15-20 in-lbs
lfastener ;
ILManlfold mounting screws i 96- 144 in- Ibs
‘Mufﬂer clamp 3g-43 ft-lbs
S
iMuffler clamps: all but 38-43 ft-lbs
{FLSTF/FLSTFB/FLSTN
lMuffler fasteners: all but | 96-120 in-Ibs
FLSTF/FLSTFB/FLSTN ‘
Muffler support fastener [ 96-120 in-lbs

11.3-13.6 Nm
11.3-13.6 Nm
1.0-2.0 Nm
1.0-2.0 Nm

11.3-13.6 Nm

11.3-13.6 Nm

27.1-33.9 Nm

2.0-2.7 Nm

10.2-12.4 Nm
38.0-43.4 Nm
' 38.0-43.4 Nm

19.0-24.4 Nm
95149 Nm
1.7-2.3 Nm

10.8-16.3 Nm/ |
'51.6-58.4 Nm

51.6-58.4 Nm |

27.14-33.93 Nm

24.4-29.8 Nm

FLSTF/FLSTFB/FLSTN/FLSTSB, System

4.17 EXHAUST SYSTEM: ALL BUT S
FLSTF/FLSTFB/FLSTN/FLSTSB, System

14.18 EXHAUST SYSTEM:
uFLSTF/FLSTFB/FLSTN/FLSTSB System

14.17 EXHAUST SYSTEM: ALL BUT
FLSTF/FLSTFB/FLSTN/FLSTSB System

" 4.18 EXHAUST SYSTEM: ]
FLSTF/FLSTFB/FLSTN/FLSTSB, System |

4.17 EXHAUST SYSTEM: ALL BUT
FLSTF/FLSTFB/FLSTN/FLSTSB Sys tem

4.18 EXHAUST SYSTEM:
FLSTF/FLSTFB/FLSTN/FLSTSB, System

4.18 EXHAUST SYSTEM:
FLSTF/FLSTFB/FLSTN/FLSTSB, Mufflers

4.17 EXHAUST SYSTEM: ALL BUT
FLSTF/FLSTFB/FLSTN/FLSTSB, System

4.15 FUEL PUMP AND FUEL GAUGE SENDING
UNIT, Installation

414 FUEL INJECTORS, Installation

4.6 FUEL TANK, Installation/all but F)(CWC
4.6 FUEL TANK, Installation/FXCWC

4.6 FUEL TANK, Instaliation/FXCWC

‘4 6 FUEL TANK, Installation/all but FXCWC
4.6 FUEL TANK, Installation/all but FXCWC

'4.8 INTAKE AIR TEMPERATURE SENSOR T
{

(lAT) installation
4 10 INDUCTION MODULE Installatron

4,18 EXHAUST SYSTEM: o
‘FLSTF/FLSTFB/FLSTN/FLSTSB Mufflers |
1417 EXHAUST SYSTEM: ALL BUT ]
[FLSTF/FLSTFB/FLSTN/FLSTSB, Mufflers

S s L, e

l 10.86-13.57 Nm 417 EXHAUST SYSTEM: ALL BUT

10.8-13.6 Nm

l FLSTF/FLSTFB/FLSTN/FLSTSB, Mufflers !

1418 EXHAUST SYSTEM:
|FLSTF/FLSTFB/FLSTN/FLSTSB, Mutfiers
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FASTENER TORQUE VALUE NOTES |
Oxygen sensor 29-44 ft-lbs 39.3-59.7 Nm 4.13 OXYGEN SENSOR, Installation

Splash guard fastener (all but FXCWC) | 36-48 in-lbs | 4.1-5.4Nm |4.20 EVAPORATIVE EMISSIONS CONTROL (CA.

: , 'MODELS), Charcoal Canister

Splash guard fasteners (FXCWC) " ag60inlbs | 4.1-6.8Nm |4.20 EVAPORATIVE EMISSIONS CONTROL (CA'
: 'MODELS), Charcoal Canister
Throttle cable bracket fasteners 20-35in-lbs | 2.3-4.0 Nm 714.11 IDLE AIR CONTROL (IAC), Instaltation

| Throttle cable bracket fasteners fiz'o-ss indbs | 2.3-40Nm |4.12 MANIFOLD ABSOLUTE PRESSURE

{ }SENSOR (MAP), Installation/Use new screws '
‘ 2.0 Nm

 18indbs | 147 THRO NS

147 THROTTLE POSITION SENSOR .
(TPS), Installation :

I
i
|
O I

Throttle position sensor?asteners

S e e
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SPECIFICATIONS: FUEL SYSTEM 4.2
SPECIFICATIONS

Table 4-1. Fuel Capacity

'FUEL TANK CAPACITY; GALLONS J LITERS j

Total 5.0 18.93
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ELECTRONIC FUEL INJECTION (EFI)

4.3

TROUBLESHOOTING -

See the electrical diagnostic manuat for troubleshooting and
diagnostic information.
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IDLE SPEED 4.4

GENERAL
PARTNUMBER |  TOOL NAME
HD-44750 ' DIGITAL TECHNICIAN

Idie speed can only be set using a computer based diagnostic
package called DIGITAL TECHNICIAN (Part No. HD-44750),
available only to Harley-Davidson dealers.

2010 Softail Service: Fuel System 4-5



AIR CLEANER ASSEMBLY

4.5

REMOVAL

1.

See Figure 4-1. Remove screw (1) and air cleaner cover
(2).

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

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

Repiace the filter element if damaged or if fitter media
cannot be adequately cleaned.

Gently pull breather tubes (9) from breather bolts (10) on
the backplate.

Check filter element. See 4.5 AIR CLEANER ASSEMBLY.

inspect seal ring (3) for cracks or tears. Verify that it seals
tightly to backplate. Replace as required.

Alternately back out both breather bolts (10) a few turns
a time while pulling backplate (8) away from induction
module.

Continue previous step until breather bolts are clear.
Remove backplate (8) and gasket (11). Discard gasket.

4-6 2010 Softail Service: Fuel System

10. Wipe inside of air cleaner cover (2) and backplate (8) with

INSTALLATION
1.

damp cloth to remove dust.

See Figure 4-1. Position new gasket (11) on backplate.
Insert two breather bolts (10) into backplate. Thread bolts
loosely into each cylinder head. Final tighten bolts to 22-
24 ft-lbs (29.9-32.6 Nm).

Insert two breather tubes (9) into the holes in the filter

element. Place the element back into position and attach

breather tubes to breather bolts.

Install air filter element (6) and bracket (5).

a. Make sure gasket (7) holes are aligned with backplate
holes.

b. Use three TORX screws (4) to secure bracket and
filter element. Tighten to 40-60 in-Ibs (4.5-6.8 Nm).

Install air filter cover (2).
a. Apply a drop of LOCTITE THREADLOCKER 243
(blue) to threads of air cleaner cover screw (1).

b. Install screw to secure air cleaner cover. Tighten to
36-60 in-ibs (4.1-6.8 Nm).



sm02352

Screw

Air cleaner cover
Seal ring

T27 TORX screw (3)
Bracket

Filter element
Gasket

Nookwbh=

Figure 4-1. Air Cleaner Assembly

See Figure 4-2. HDI models have unique backplates. These
parts may be distinguished by:

. A different intake with a solenoid-operated trap door
assembly at the mouth of the intake.

An intake solenoid connector (2) on the backplate.

Perform the same routine maintenance on HDI models, but
also check that the trap door in the backplate operates properly.

i

|

8. Backplate |

9. Breather tube (2) [

10. 11mm breather bolt (2) ;

11. Gasket ‘
12. Air cleaner assembly: oval

13. Air cleaner assembly: round l

1. Intake module
2. Intake solenoid connector [178]
3. Air cleaner backing plate

Figure 4-2. Backplate: HDI Models
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FUEL TANK

GENERAL

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)

The fuel tank is treated to resist rusting. However, when the
motorcycle is not operated for a long period of time, see
1.27 STORAGE for specific information regarding fue! tank
treatment.

For information on the tank-mounted fuel gauge, see the
electrical diagnostic manual and 7.24 FUEL GAUGE.

REMOVAL

AWARNING

To prevent spray of fuel, purge system of high-pressure
fuel before supply line is disconnected. Gasoline is
extremely flammable and highly explosive, which could
result in death or serious injury. (00275a)

—_

Remove seat.

o

Remove fuse block cover.

@

Purge the fuel supply line of high pressure gasoline.

a. See Figure 4-3. Disconnect the fuel pump fuse from
the main wiring harness.

b. Start the engine and allow the vehicle to run.

c. When the engine stalls, operate the starter for 3
seconds to remove any remaining fuel from the fuel
lines.

AWARNING

Gasoline can drain from quick-connect fitting when
removing fuel line. Gasoline is extremely flammable and
highly explosive, which could result in death or serious
injury. Wipe up spilled fuel immediately and dispose of
rags in a suitable manner. (00267a)

4. See Figure 4-4. Pull up on chrome sleeve of quick-connect
fitting (1) and pull down on fuel supply line (2) to discon-

nect.

sm027497 i N
e Y
L T | e e o e [
=1 q mrt‘DLL\U{LTH
J ' % !

;_u‘,ﬁ L N ot ot e e 0 e j’
\ A

Figure 4-3. Fuel Pump Fuse: View from Top
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1. Quick connect fitting

3 2. Fueljupply line - 7 )

Figure 4-4. Fuel Supply Line Fitting

AWARNING

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

5. Disconnect negative battery cable.

6. Remove instrument console.

a. All but FXCWC: see Figure 4-5. Remove acorn nut
(1) and washer (2) on instrument console to separate
console from fuel tank.

b. FXCWC:
FXCWC.

see 7.25 INSTRUMENT CONSOLE:

7. Disconnect console wiring.

8. See Figure 4-6. Unplug fuel pump module connector (86].

AWARNING

Gasoline can drain from the crossover line when discon-
nected from fuel tank. Gasoline is extremely flammable
and highly explosive, which couid resuit in death or ser-
lous injury. Wipe up spilled fuel immediately and dispose
of rags in a suitable manner. (00259a)

9. Drain fuel tank.

a. Obtain a short section of hose (5/16 inch I.D.). Insert
boltin one end of hose and install hose clamp to verify
that end is securely plugged.

b.  Cut clamp from one end of crossover hose. Quickly
replace crossover hose on fuel tank fitting with open
end of short hose while directing flow of gasoline from
free end of crossover hose into suitable container.



10. All but FXCWC: remove fuel tank.

11.

a. See Figure 4-8. Remove the rear T40 TORX screw
and washer (7).

b. Remove the acorn nut (6), washers (2), and front
mounting screw (1).

c. Remove continuous ventline (12) from nipple on front
of tank.

d. See Figure 4-7. Disconnect fuel gauge connector
[117] located under left side of fuel tank.

e. See Figure 4-8. Remove fuel tank from motorcycle.
Remove rubber trim (13) to access connectors along
frarme. Remove bushings and grommets (3) if neces-
sary.

FXCWC: remove fuel tank.

a. See Figure 4-9. Remove nut and washer (14) on rear
mounting tab.

b. Rernove the acorn nut (6), washers (2), and front
mounting screw (1).

c. Remove continuous ventline (12) from nipple on front
of tank.

d. See Figure 4-7. Disconnect fuel gauge connector
[117] located under left side of fuel tank.

e. Remove fuel tank from motorcycle.

sm02750 : B %
[ 9,

1. Acorn nut
2. Washer B

Figure 4-5. Instrument Console

F"

§ 5m02751

Figure 4-6. Fuel Pump Moduile Connector (Typical)

Figure 4-7. Fuel Gauge Connector [117] Location
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1. Screw 8. Rubber ring ‘
2. Washer 9. Grommet (same a grommet #3)
3. Bushing and grommet 10. Tee nut
4. Clamp 11. Fuel line
5. Crossover line 12. Continuous vent line
6. Acorn nut 13. Rubber trim
7. Rear T40 TORX screw 14. Check valve

Figure 4-8. Fuel Tank: All But FXCWC
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.
1. Screw 9. Grommet (same a grommet #3)
2. Washer 10. Tee nut
3. Bushing and grommet 11. Fuel line
4. Clamp 12. Continuous vent line
5. Crossover line 13. Mount
6. Acorn nut 14. Nut
7. Rear T40 TORX boit 15. Front tank mount
8. Rubber ring 16. Check valve

Figure 4-9. Fuel Tank: FXCWC
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CLEANING AND INSPECTION

1. Remove fuel pump. See 4.15 FUEL PUMP AND FUEL
GAUGE SENDING UNIT.

2. Clean the tank interior with commercial cleaning solvent
or a soap and water solution. Shake the tank to agitate
the cleaning agent.

3. Flush the tank thoroughly after cleaning and allow it to air
dry.

4. Inspect the interconnect lines, evaporative emissions
system vent line (California models) and fuel line for cuts,
cracks or holes. Replace lines as needed.

5. Inspect the tank for leaks and other damage. If a damaged
tank cannot be successfully repaired, replace it.

6. Install fuel pump. See 4.15 FUEL PUMP AND FUEL
GAUGE SENDING UNIT.

INSTALLATION
All But FXCWC

1. See Figure 4-8. Install continuous vent line (12) to nipple
on front of tank. Make sure vent line runs along right side
of frame backbone under rubber trim (13).

2. See Figure 4-7. Connect the fuel gauge connector [117]
located under left side of fuel tank.
3. Attach tank mounts

a. See Figure 4-8. Place a washer (2) over front screw
(1). Starting on left side, loosely install screw and
washer through tank, bushings and grommets (3) and
frame. Place washer (2) and acorn nut (6) on right
side.

b. See Figure 4-10. Verify that rubber grommet (5) and
metal insert (6) are protruding through frame (4).
Metal insert has flats on bottom for positioning. Place
rubber ring (3) around grommet/insert and lower fuel
tank tab (2).

c. Install washer and rear T40 TORX screw (1) through
fuel tank tab. Tighten to 18-22 ft-lbs (24.4-29.8 Nm).

d. Tighten the front screw to 28-32 ft-lbs (38.0-43.4 Nm).

4. See Figure 4-8. Connect crossover line (5) with new
clamps (4).

5. See Figure 4-4. Connect fuel supply line (2).

6. See Figure 4-6. Connect fuel pump module connector
[86].

7. Install instrument console wiring.

8. See Figure 4-5. Install instrument console with acorn nut
and washer. Tighten to 7-11 ft-lbs (9.5-14.9 Nm).

9. See Figure 4-3. Connect the fuel pump fuse to the main
wiring harness.

10. Connect negative battery cable.

11. Fill tank with gasoline and check for ieaks.
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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 result in death or
serious injury. (00070b)

12. Instail seat.

sm02754

T40 TORX screw and washer
Fuel tank tab

Rubber ring

Frame

Rubber grommet

Metal insert for grommet

Figure 4-10. Rear Tank Screw: All But FXCWC

R

FXCWC

1. See Figure 4-9. Install continuous venting system vent
line (12) to nipple on front of tank. Make sure vent line
runs along right side of frame backbone.

2. See Figure 4-7. Connect the fuel gauge connector [117]
located under left side of fuel tank.

3. Attach tank mounts.

a. Place awasher over front screw. Starting on left side,
loosely install screw and washer through tank, bush-
ings and grommets and frame. Place washer and
acorn nut on right side.

b. See Figure 4-11. Align end of tank over stud (3) on
frame. Install nut and washer. Tighten to 14-18 ft-lbs
(19.0-24.4 Nm).

¢. See Figure 4-9. Tighten acorn nut (6) to 28-32 ft-Ibs
(38.0-43.4 Nm).

4. Connect crossover line with new clamps.

5. Connectfuel gauge connector [117] located under left side
of fuel tank.

6. See Figure 4-6. Connect fuel pump module connector.
7. See Figure 4-4. Connect fuel supply line (2).

8. Install instrument console. See 7.25 INSTRUMENT

CONSOLE: FXCWC.

9. See Figure 4-3. Connect the fuel pump fuse to the main
wiring harness.



10. Connect negative battery cable.

11. Filt tank with gasoline and check for leaks.

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 resuit in death or
serious injury. (00070b)

12. Install seat.

1. Screw and washer

2. Mount
3 stud 0000

Figure 4-11. Rear Mount: FXCWC
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THROTTLE POSITION SENSOR (TPS)

4.7

GENERAL

Refer to the electrical diagnostics manual for information on
the function and testing of the throttle position sensor (TP
Sensor).

REMOVAL

1. Remove seat.

AWARNING

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

2. Disconnect negative battery cable.

3. Remove air cleaner backplate. See 4.5 AIR CLEANER
ASSEMBLY.

4. See Figure 4-12. Unplug TP sensor connector [88].

Remove two fasteners to detach TP sensor from throttle
body. Discard fasteners.

sm02353

Figure 4-12. Throttie Position Sensor

INSTALLATION

Throttle must be closed for proper installation of throttle position
sensor.
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1. See Figure 4-13. Inspect O-ring (2) in groove of throttle
position sensor for cuts, tears or signs of deterioration.
Install new O-ring if necessary.

2. Fit pocket (3) of throttle position sensor over throttle shaft
while engaging index pin (1) with hole on machined flange
of induction module.

3. Install two new fasteners (4) to fasten throttle position
sensor to induction module. Tighten screws to 18 in-lbs
(2.0 Nm).

4. Using the throttle lever mechanism, open and close the
throttie plates to check for proper operation. Be sure that
the mechanism operates smoothly without binding or
sticking.

5. Connect TP sensor connector [88].

6. Install air cleaner assembly. See 4.5 AIR CLEANER
ASSEMBLY.

7. Connect negative battery cable.

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)

8. Install seat.

sm02603

1. Index pin ?
2. O-ring
3. Pocket

4. Fasteners

Figure 4-13. Throttle Position Sensor Installation



INTAKE AIR TEMPERATURE SENSOR (IAT)

GENERAL

Refer to the electrical diagnostic manual for information on the
function and testing of the intake air temperature sensor (IAT
sensor).

REMOVAL

1. Remove seat.

AWARNING

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

2. Remove main fuse.

3. Remove air cleaner backplate. See 4.5 AIR CLEANER
ASSEMBLY.

4. See Figure 4-14. Unplug IAT sensor connector [89].
5. Remave fastener to detach IAT sensor. Discard fastener.
INSTALLATION

1. See Figure 4-15. Inspect O-ring (1) in groove of intake air
temperature sensor for cuts, tears or signs of deterioration.
Install new O-ring if necessary.

2. See Figure 4-14. Insert sensor into induction module with
electrical connector facing toward the left side of the
motorcycle.

3. See Figure 4-15. Install fastener (2) and tighten to 15-20
in-lbs (1.7-2.3 Nm).
4. Connect IAT sensor connector [89].

5. Install air cleaner assembly. See 4.5 AIR CLEANER
ASSEMBLY.

6. Install main fuse.

AWARNING

Atter 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)

7. Install seat.

i‘ sm02354
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Figure 4-14. Intake Air Temperature Sensor Location
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1. O-ring
2. ) Fastene

Figure 4-15. Intake Air Temperature Sensor
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ENGINE TEMPERATURE SENSOR (ET)

4.9

GENERAL

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)

Refer to the ELECTRICAL DIAGNOSTIC MANUAL for
information on the function and testing of the engine temper-
ature sensor (ET sensor).

REMOVAL

1. Remove seat.

r

AWARNING

To prevent spray of fuel, purge system of high-pressure
fuel before supply line is disconnected. Gasoline is
extremely flammable and highly explosive, which could
resuit in death or serious injury. (00275a)

n

Purge the fuel supply line of high pressure gasoline.

a. See Figure 4-16. Disconnect the fuel pump fuse from
the main wiring harness.

b. Start the engine and allow the vehicie to run.

¢. When the engine stalls, operate the starter for 3
seconds to remove any remaining fuel from the fuel
lines.

AWARNING

Gasoline can drain from quick-connect fitting when
removing fuel line. Gasoline is extremely flammable and
highly explosive, which could resuit in death or serious
injury. Wipe up spilled fuel immediately and dispose of
rags in a suitable manner. (00267a)

3. See Figure 4-17. Pull up on chrome sieeve of quick-con-
nect fitting (1) and pull down on fuel supply line (2) to dis-

connect.
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Figure 4-16. Fuel Pump Fuse: View from Top
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1. Quick connect fitting
2. Fuelsupply line

|
- ]

Figure 4-17. Fuel Supply Line Fitting

AWARNING

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

4. Disconnect negative battery cable.

NOTE
On some models, horn may have to be removed to ease
removal/installation.

5. See Figure 4-18. Pull back boot to reveal ET sensor at
back of front cylinder.

6. Unplug ET sensor connector [90] by pulling external latch
outward and using rocking motion to remove.

7. See Figure 4-19. Loosen ET sensor using socket. When
sensor starts to turn easily, finish removing by hand.

INSTALLATION

1. Hand start new ET sensor into cylinder head bore 2-3
turns.

2. Tighten sensor to 10-15 ft-Ibs (13.6-20.3 Nm).

3. Connect ET sensor connector [90].

4. Pull boot over connector.

5. See Figure 4-17. Install fuel line fitting.

6. See Figure 4-16. Install fuel pump fuse.

7. Connect negative battery cable.



AWARNING Sm02605

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)

8. Install seat.

Figure 4-19. Engine Temperature Sensor Removal

Figure 4-18. Engine Temperature Sensor
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INDUCTION MODULE

4.10

REMOVAL 2.

3.
AWARNING

Stop the engine when refueling or servicing the fuel 4.
system. Do not smoke or allow open flame or sparks near
gasoline. Gasoline is extremely flammable and highly 5.
explosive, which could result in death or serious injury.
(00002a)

1. Gain access to the induction module by removing fuel tank
hardware and fuel line. Carefully pivot tank upward and 6
prop in position. See 4.6 FUEL TANK. ’

Loosen cable adjusters on throttle cables.

Remove air cleaner backplate. See 4.5 AIR CLEANER
ASSEMBLY.

See Figure 4-20. Pull purge hose from fitting (5) at top of
induction module (California models only).

See Figure 4-21. Pult idle cable barrel (1) from upper hole
in throttle wheel. Pull throttle cable barret (2) from lower
hole. Using siots, release idle and throttle cables from
guides in throttle cable bracket.

See Figure 4-20. Remove idle air control connector (3)
[87] and manifold absolute pressure sensor connector (7)
[80].

sm02356

Front fuel injector [84] 7
Throttle cable bracket 8.
IAC connector [87] 9.
TP sensor [88] 1

Purge hose fitting (used on California models only) 1

IAT sensor [89]

Do WP

7. Remove front fuel injector connector (1) [84] and rear fuel 10.
injector connector (8) [85].

8. Remove throttle position sensor connector (4) [88] and
intake air temperature sensor connector (6) [89].

9. Onleftside of vehicle, loosen two hex screws holding front
and rear mounting flanges (9, 11) to cylinder head.
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Figure 4-20. Induction Module

o

*

MAP sensor [80]
Rear fuel injector [85]
Rear mounting flange

. Fuel supply tube
. Front mounting flange

On right side of vehicle, remove two Allen screws holding
front and rear mounting flanges to cylinder head. Remove
induction module from vehicle.




AWARNING

Gasoline can drain from the fuel line when disconnected
from induction module. Gasoline is extremely flammable
and highly explosive, which could result in death or ser-
ious injury. Wipe up spilled fuel immediately and dispose
of rags in a suitable manner. (00269a)

11. See Figure 4-22. If fuel supply line (2) is being replaced,
squeeze ends of tab (1) and pull tab away from fuel supply
line to release from fuel supply tube (3).

12. Remove seals from flange adapters. Discard seals.
Remove flange adapters from outlet ports of induction
module.
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1. Idle cable barrel \

2. Throttle cable barrel i

3. Throttle wheel i

* 4. Throttle cable bracket o

Figure 4-21. Throttie/ldle Cables

INSTALLATION

1. See Figure 4-20. Place a new seal in each mounting
flange (9, 11) with the beveled side in against the counter-
bore.

NOTE
When induction module is positioned on manifold mounting
screws, be sure the mounting flanges are installed correctly
on the manifold. Be sure the rubber seals are in place.

2. Place intake manifold seal, flanges, and induction module
in position. Install the manifold mounting screws finger
tight.

3. See Figure 4-22. Slide fuel supply line (2) onto fuel supply
tube (3). Push in on tab until it locks the fuel supply line
(2) on fuel supply tube (3). Tug on fuel supply line (2) to
verify it is locked into place.

4. See Figure 4-21. Install sleeve on throttle cable housing
into cable guide at top of throttle cable bracket (4). Drawing
throttle cable downward, fit barrel end (2) into lower hole
in throttle wheel (3). Install sleeve and spring on idle cable
housing into cable guide at bottom of throttle cable bracket
inserting barrel end (1) into upper hole in throttie wheel.

5. Adjust throttle cables. See 1.13 THROTTLE CABLES.

6. See Figure 4-20. On California models, attach purge hose
to fitting (5) on throttie body.

7. Connect front (1) and rear (8) fuel injector connectors, IAC
(3) connector, MAP sensor (7) connector, TP sensor (4)
connector and IAT (6) sensor connector.

8. Install air cleaner backplate. See 4.5 AIR CLEANER
ASSEMBLY.

9. Tighten manifold mounting screws to 96-144 in-lbs (10.8-
16.3 Nm).

10. Turn the Ignition/Light Key Switch to ON and then back
to OFF to reset idle air control to park position.

11. Install air cleaner filter and cover.

12. Secure fuel tank. See 4.6 FUEL TANK.

13. Check throttle and idle cable adjustment.

sM02756 I\

i
\

1. Tab
2. Fuel supply line
3. Fuelsupply tube

®

Figure 4-22. Fuel Supply Line
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IDLE AIR CONTROL (IAC)

GENERAL B )

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)

Refer to the ELECTRICAL DIAGNOSTIC MANUAL for
information on the function and testing of the idie air control
(IAC).

REMOVAL - -
1. Remove induction module. See 4.10 [NDUCTION
MODULE.

2. See Figure 4-23. Remove two fasteners (2) to release
throttle cable bracket (1) from induction module. Discard
fasteners.

3. See Figure 4-24. Pull IAC (1) and O-ring (2) from throttle
body.

sm02607

1. Throttle cable bracket
2. Fasteners

3. Idie air control (IAC)

Figure 4-23. idle Air Control Location
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1. ldle air control (IAC)
2. O-ring .
Figure 4-24. Idle Air Control
INSTALLATION

1.

See Figure 4-24. Apply clean engine oil to IAC O-ring (2).
Install O-ring in counterbore of induction module.

2. With the electrical connector facing the rear left side of
the induction module, install idie air control into bore.

3. Place idie air control and o-ring into throttle body. Be sure
o-ring is properly seated in throttle body groove.

4. See Figure 4-25. Insert index pin (2) at bottom of throttle
cable bracket (1) into hole in boss at top of induction
module.

5. See Figure 4-23. Install new throttle cable bracket
fasteners (2). Tighten to 20-35 in-lbs (2.3-4.0 Nm).

6. Install induction module. See 4.10 INDUCTION MODULE.

sm02190 T

1.
2

Throttle cable bracket
Index pin

Figure 4-25. Throttie Cabie Bracket



MANIFOLD ABSOLUTE PRESSURE SENSOR

(MAP)

4.12

GENERAL

Refer to the electrical diagnostic manual for information on the
function and testing of the temperature/manifold absolute
pressure (TMAP) sensor.

REMOVAL

1. Remove induction module. See 4.10 INDUCTION
MODULE.

2. See Figure 4-26. Remove two fasteners (2) to release
throttle cable bracket (1) from induction module. Discard
fasteners.

3. Using appropriate tool, gently push up on MAP sensor
and attached seal to remove from intake manifold.

sm02608 G

1. Throttle cable bracket \
2. Fasteners ‘\
3. Manifold Absolute Pressure Sensor (MAP)

Figure 4-26. Throttle Cable Bracket L.ocation

INSTALLATION
NOTE

See Figure 4-27. If the original sensor is re-installed, the seal
(1) must be inspected. Seals not in good condition could cause
vacuum leaks. Install new seal if necessary.

1.  Push MAP sensor and seal into intake manifold.

2. With the electrical connector facing toward the rear of the
induction module (side opposite throttle wheel), insert MAP
sensor into hole in induction module.

3. See Figure 4-28. Insert index pin (2) at bottom of throttie
cable bracket into hole in boss at top of induction module.

4. See Figure 4-26. Install new throttle cable bracket
fasteners (2). Tighten to 20-35 in-lbs (2.3-4.0 Nm).

5. Instaltinduction module. See 4.10 INDUCTION MODULE.

sm02360

1. Seal
2. MAP sensor o

Figure 4-27. MAP Sensor

sm02190

1. Throttie cable bracket |

2. Indexpin d .

Figure 4-28. Throttle Cable Bracket
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OXYGEN SENSOR

4.13

GENERAL

Refer to the electrical diagnostic manual for information on the
function and testing of the oxygen sensor (O2).

REMOVAL B B -
PART NUMBER TOOL NAME
HD-48262 OXYGEN SENSOR SOCKET J\

1. See Figure 4-29. The O2 sensors are installed in threaded
bosses on the inboard side of front and rear exhaust pipes.

2. Disconnect front O2 sensor connector. See 7.7 FRONT
ELECTRICAL CADDY for front O2 sensor connector
information.

3. Use OXYGEN SENSOR SOCKET (Part No. HD-48262)
to remove front O2 sensor.

4. Disconnect rear O2 sensor connector. Rear O2 sensor
connector is located underneath oil tank on right side of
vehicle.

5. Use OXYGEN SENSOR SOCKET (Part No. HD-48262)
to remove rear O2 sensor.

INSTALLATION |

* Do notinstall sensors that have been dropped or impacted
by other components. Damage fo the sensing element
may have occurred. Replacement sensor assemblies have
threads coated with anti-seize lubricant and new seal
rings.

* [f reinstalling O2 sensor, apply a thin coat of LOCTITE
ANTI-SEIZE (Part No. 98960-97) to threads of each
oxygen sensor prior to installing in header. Do not use any
other grease or sealant product on sensor threads. The
electrical connector must also be clean and free of any
dielectric grease.

1. If sensor is being reinstalled, replace seal ring and coat
threads on sensor with LOCTITE ANTI-SEIZE.

2. Thread sensor into threaded boss on exhaust pipe and
tighten to 29-44 ft-Ibs (39.3-59.7 Nm).

NOTE
Ensure both connector halves are clean and free of any
dielectric grease. Never use dielectric grease on sealed con-
nectors.

3. Route sensor harness to mating connector and connect.
Install cable straps that were removed during removal.

4. Repeat above for other sensor.
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Figure 4-29. Oxygen Sensors (Inboard Side of Exhaust
Pipes)

Figure 4-30. Front 02 Connector Location
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Figure 4-31. Rear 02 Connection Location
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FUEL INJECTORS

GENERAL o

AWARNING

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

Refer to the electrical diagnostic manual for information on the
function and testing of the fuel injectors.

REMOVAL

1. Remove induction module. See 4.10 INDUCTION
MODULE.

NOTE
If not replacing fuel supply tube or o-rings, do not remove.

2. See Figure 4-32. Remove fastener (1) retaining fuel supply
tube (2).

3. Pultfuel supply tube from fuef rail. Remove sealing washer
(4) and o-ring (3) from fuel supply tube. Remove second
o-ring from fuel rail bore. Discard sealing washer and o-
rings.

4. See Figure 4-33. Pull fuel injectors with attached fuel rail
from induction module. To overcome the resistance of the
bottom O-ring on both fuel injectors, gently rock assembly
back and forth while pulling.

5. See Figure 4-34. Remove spring clips (2) from fuel
injectors. Puli fuel injectors from fuel rail. To overcome the
resistance of the top O-ring, gently rock each fuel injector
while pulling.

6. Remove o-rings (1) from fuel injectors. Discard O-rings.

r S — —

1. Fastener

2. Fuel supply tube
3. 0O-ring (2)
4. Sealing washer

Figure 4-32. Fuel Supply Tube
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Fork

1.
2. Lip
3. Opening
4. Rail tab
S. Injectortab
Figure 4-33. Fuel Rail
INSTALLATION

1.

See Figure 4-34. Apply a thin coat of clean engine oil to
new fuel injector o-rings (1). Install on fuel injectors.

See Figure 4-33. Push electrical connector side of fuel
injectors into fuel rail.

With the concave side toward the fuel rail, install spring
clip into slot on fuel injector. In the installed position,
openings (3) in sides of clip engage lip (2) on fuel rail,
while fork (1) at back of clip captures rail tab (4) on fuel
injector.

Rotate fuel injectors, so that the electrical connectors are
on the outboard side. Push fuel injectors into induction
modute bores until tab on fuel rail engages machined slot
at top of induction module.

See Figure 4-32. Slide new o-ring (3) down shorter neck
of the fuel supply tube until it contacts the collar. Slide
new sealing washer (4) down tube until it contacts O-ring.
Install second o-ring (3) in fuel rail bore.

Push fuel supply tube (2) into fuel rail bore until clamp is
seated on round step of fuel rail. Install fastener (1) and
tighten to 90-110 in-lbs (10.2-12.4 Nm).

Instaif induction module. 4.10 INDUCTION MODULE.
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1. O-rings

2 Springclip I

Figure 4-34. Fuel Injector
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FUEL PUMP AND FUEL GAUGE SENDING UNIT

GENERAL

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)

Refer to the Softail Models ELECTRICAL DIAGNOSTIC
MANUAL for information on the function and testing of the fuel

pump.
REMOVAL

1. Remove seat.

AWARNING

To prevent spray of fuel, purge system of high-pressure
fuel before supply line is disconnected. Gasoline is
extremely flammable and highly explosive, which could
result in death or serious injury. (00275a)

2. Purge the fuel supply line of high pressure gasoline.
a. See Figure 4-35. Disconnect the fuel pump fuse from
the main wiring harness.
b. Start the engine and allow the vehicle to run.

¢c. When the engine stalls, operate the starter for 3
seconds to remove any remaining fuel from the fuel
lines.

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. Remove instrument console.

a. All but FXCWC: see Figure 4-36. Remove acorn nut
and washer on instrument console to separate con-
sole from fuel tank.

b. For FXCWC: see 7.25 INSTRUMENT CONSOLE:
FXCWC

o

Disconnect console wiring.

sm02749 /
i

Figure 4-35. Fuel Pump Fuse: View from Top
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1. Acorn nut ;

2. Washer |

Figure 4-36. Acorn Nut and Washer

AWARNING

Gasoline can drain from the crossover line when discon-
nected from fuel tank. Gasoline is extremely flammable
and highly explosive, which could result in death or ser-
ious injury. Wipe up spilled fuel immediately and dispose
of rags in a suitable manner. (00259a)

6. Drain fuel tank.

a. Obtain a short section of hose (5/16 inch [.D.). Insert
bolt in one end of hose and install hose clamp to verify
that end is securely piugged.

b. See Figure 4-37. Cut clamp (1) from one end of
crossover hose (2). Quickly replace crossover hose
on fuel tank fitting with open end of short hose while
directing flow of gasoline from free end of crossover
hose into suitable container.

7. See Figure 4-38. Unplug fuel pump module connector [86]
(3)-

8. Remove top plate screws (2) and discard.
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2. 7 Crossover hose

Figure 4-37. Crossover Hose

P
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1. Top plate
2. Fasteners (10)
3. Fuel pump module connector [86]

Figure 4-38. Top Plate Fasteners

9. See Figure 4-39. Pull top plate (2) out of fuel tank enough
to expose fuel hoses (1, 3).

10. Disconrect hoses (1, 3) from filter housing (2).

AWARNING

Do not replace the special Teflon coated fuel pump wiring

with ordinary bulk wire. Ordinary insulation materials can

deteriorate when put in contact with gasoline and cause

an explosion, which could result in death or serious injury.

(00566b)

11. See Figure 4-40. Disconnect electrical connectors (1-4).
Remove top plate with filter and regulator from motorcycile.

12. See Figure 4-41. Pull up on bracket (2) and slide forward.
Remove fuel pump assembly (1) from fuel tank.

NOTE
Exercise care to avoid bending float rod of fuel level sender.
A bent float rod will result in erroneous gauge readings.

13. See Figure 4-42. Pull out and up on fuel sending unit and
remove from fuel tank.

1. Hose
2. Filter housing
3. Hose

Figure 4-39. Fuel Pump Hoses

1. Ground connector

2. Top plate connector

3. Fuel level sender connector
4. Ground connector

]

)

Figure 4-40. Fuel Pump and Sending UnitWire Connectors
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Fuel Pump Assembly
2. Bracket

Figure 4-41. Fuel Pump

Figure 4-42. Fuel Sending Unit Removal

DISASSEMBLY/ASSEMBLY

Fuel Filter

1. See Figure 4-43. Remove retainer clip (1).

2. Separate filter manifold (2) from fuel filter housing.

3. See Figure 4-44. Remove o-ring (1) and fuel filter (2).
4. Install new fuel fitter.
5

Install new o-ring.

4-28 2010 Softail Service: Fuel System

6. See Figure 4-43. Install filter manifold (2) and retainer clip

(1).
. N

sm04407

1. Retainer clip
2. Filter manifold

Figure 4-43. Fuel Filter Housing

sm04409

1. O-ring
- 2. Fuel filter
Figure 4-44, Fuel Filter
Regulator

1. See Figure 4-45. Remove ground connector (1).
Remove retaining clip (2).

Remove regulator (3).

> 0D

See Figure 4-46. Check seal (3), o-rings (4, 6), and screen
(5) for damage. Replace if necessary.




Install o-ring (4) in regulator housing outlet port (1).
Install screen (5) with inner shoulder facing o-ring (4).

Instait o-ring (6) in regulator housing.

© N o wu

Place seal (3) on regulator (2) with shoulder facing away
from regulator.

9. See Figure 4-45. Place regulator in housing and secure
with retaining clip (2).

10. Secure ground connector (1) against regulator (3). Make
sure ground connector lock is engaged in regulator
housing.

sm04410
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1. Ground connector
2. Retaining clip
3. Regulator

Figure 4-45. Fuel Regulator
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1. Regulator housing outlet Port
2. Regulator !
3 ‘

. Seal
4. O-ring i
5. Screen ‘
6. 0O-ring

Figure 4-46. Regulator Assembly

Inlet sock

1. See Figure 4-47. Depress tabs (2) securing inlet sock (1)
to upper retainer (3).

2. Remove inlet sock from upper retainer.

NOTE
See Figure 4-48. In next step, be sure inlet sock (2) engages
fuel pump inlet (1).

3. See Figure 4-47. Install inlet sock (1) on upper retainer
(3). Be sure tabs (2) engage slots in body.
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1. Inlet sock
2. Tab(2)
3. Upper retainer |

Figure 4-47. Fuel Sock
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1. Fuel pump inlet
|__2. Inletsock

Figure 4-48. Fuel Sock Installation

Fuel Pump

1. Disconnect electrical harness from fuel pump.
2. Remove mounting bracket.

3. See Figure 4-47. Remove fuel sock.

4. See Figure 4-49. Depress tabs (3) and remove lower
retainer (2) from upper retainer (1).

5. See Figure 4-50. Remove upper isolator (1) from fuel pump
and replace pump.

6. Install upper isolator (1) onto fuel pump.
7. Install fuel pump into upper retainer.

8. Make sure lower isolator (3) is properly positioned in lower
retainer. Groove in lower retainer (2) should be visible with
fower isolator installed.

9. See Figure 4-49. Install lower retainer.
10. See Figure 4-47. Install fuel sock.
11. Install mounting bracket onto upper retainer.

12. Connect wiring harness to fuel pump.

1. Upper retainer
2. Lower retainer
[ 3. Tabs@® ‘

—_— e — 1

Figure 4-49. Fuel Pump
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1. Upper isolator
2. Groove in lower retainer
~ 3. Lower isolator

e —

Figure 4-50. Fuel Pump Isolators

INSTALLATION o

AWARNING

Do not replace the special Teflon coated fuel pump wiring
with ordinary bulk wire. Ordinary insulation materials can
deteriorate when put in contact with gasoline and cause
an explosion, which could result in death or serious injury.
(00566b)

NOTE

Exercise care to avoid bending float rod of fuel level sender.
A bent float rod will result in erroneous gauge readings.

1. See Figure 4-42. Slide fuel sending unit down into welded
bracket on right side of fuel tank until it snaps into position.

2. See Figure 4-41_ Install fuel pump assembly (1) into fuel
tank. Slide bracket (2) rearward into welded bracket until
it snaps into place.

NOTE
Do not apply any type of sealant to gasket.

3. Install new gasket under top plate.

4. See Figure 4-40. Place top plate with filter housing and
regulator on fuel tank. Connect electrical connectors (1-
4).

See Figure 4-39. Install new o-rings on hoses (1,3).
Attach hoses (1, 3) to filter housing (2).
See Figure 4-38. Install top plate (1) on top of fuel tank.

© N o o

See Figure 4-51 Install new T20 TORX screws and tighten
using the pattern shown, to 18-24 in-lbs (2.0-2.7 Nm).

9. See Figure 4-38. Connect fuel pump module connector
(3) [88].

10. Connect console wiring and install console.

11. See Figure 4-37. Connect crossover hose (2) with new
clamps (1).



12. See Figure 4-35. Install the fuel pump fuse in the main
wiring harness.

'Pém02776

&

13. Connect negative battery cable.
14. Fill tank with gasoline and check for leaks.

15. Check fuel system pressure. See 4.16 FUEL PRESSURE
TEST.

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)

18. Install seat. Figure 4-51. Top Plate Torque Sequence
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FUEL PRESSURE TEST

4.16

GENERAL

The fuel pump delivers fuel to the fuel line, to a cavity in the
induction module that supplies the fuel injectors and to the
pressure regutator, where the system pressure is controlled.
Excess fuel pressure is bypassed to the fuel tank through the
pressure regulator.

See Figure 4-52. The fuel pump fuse is located under the seat.
The fuel pump can be turned on with Digital Technician or by
applying battery voltage to the fuel pump fuse.

Improper fuel system pressure may contribute to one of the
following conditions:

¢ Cranks, but won't run.
*  Cuts out (may feel like ignition problem).

* Hesitation, loss of power or poor fuel economy.

NOTE

Refer to the electrical diagnostic manual for further information
on the function and testing of the fuel system.

TESTNG
PART NUMBER TOOL NAME |
HD-41182 FUEL PRESSURE GAUGE |
'HD-44061  |FUEL PRESSURE GAUGE ADAPTEFﬂj

The fuel pressure gauge allows for fuel injector and fuel system
pressure diagnosis. A special adapter allows the gauge to be
attached to the external fuel supply line.

NOTE
Be sure to avoid crimping of fuel line when installing/removing
fuel pressure gauge and adapter.

1. Remove seat.

AWARNING

To prevent spray of fuel, purge system of high-pressure
fuel before supply line is disconnected. Gasoline is
extremely flammable and highly explosive, which could
result in death or serious injury. (00275a)

2. Purge the fuel supply line of high pressure gas.

a. See Figure 4-52. Disconnect the fuel pump fuse from
the main wiring harness.

b. Start the engine and allow the vehicie to run.

c. When the engine stalls, operate the starter for 3
seconds to remove any remaining fuel from the fuel
lines.
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Figure 4-52. Fuel Pump Fuse: View from Top

AWARNING

Gasoline can drain from quick-connect fitting when
removing fuel line. Gasoline is extremely flammable and
highly explosive, which could result in death or serious
injury. Wipe up spilled fuel immediately and dispose of
rags in a suitable manner. (00267a)

3. Pull up on chrome sleeve of quick-connect fitting (fitting
on left side of fuel tank) and pull down on fuel supply line
to disconnect.

NOTE
The next step requires two fuel pressure gauge adapters.
Failure to use two adapters will cause the fuel line to twist. This
may result in a broken fuel line or fuel line fitting.

4. Attach fuel line to gauge assembly.

a. See Figure 4-53. Install a second adapter in series
with the first.

b. See Figure 4-54. Pull up on chrome sleeve of quick-
connect fitting and insert neck of FUEL PRESSURE
GAUGE ADAPTER (Part No. HD-44061) into fuel
supply line.

c. While pushing up on bottom of adapter, pull down on
chrome sieeve until it "“clicks" into the locked position.
Tug on adapter to be sure that it will not come free.

d. See Figure 4-55. In the same manner, instali neck of
second fuel supply line fitting into quick-connect fitting
on fuel tank. Tug on fuel supply line to be sure that it
will not come free.

AWARNING

To prevent spray of fuel, be sure quick-connect fittings
are properly mated. Gasoline is extremely flammable and
highly explosive, which could result in death or serious
injury. (00268a)

5. Verify that the fuel valve and air bleed petcock on the

FUEL PRESSURE GAUGE (Part No. HD-41182) are
closed.

6. See Figure 4-53. Remove protective cap from free end of
fuel pressure gauge adapter. Connect fuel pressure gauge
to Schroeder valve.



7. See Figure 4-52. install fuel pump fuse.

8. Start and idle engine to pressurize the fuel system. Open
the fuel valve to allow the fiow of fuel down the hose of
the pressure gauge.

9. Position the clear air bleed tube in a suitable container
and open and close the air bleed petcock to purge the
gauge and hose of air. Repeat this step several times until
only solid fuel (without bubbles) flows from the air bleed
tube. Ciose the petcock.

10. Open and close throttle to change engine speed. Note the
reading of the pressure gauge. Fuel pressure shouid
remain steady at 55-62 psi (380-425 kPa).

NOTE
If fuel pressure gauge reading is not within specifications, see
Softail Models Electrical Diagnostic Manual for further dia-
gnosis.

11. Turn the engine off. Position the air bleed tube in a suitable
container. Open the air bleed petcock to relieve the fuel
system pressure and purge the pressure gauge of gas-
oline.

AWARNING

Gasoline can drain from the adapter when gauge is
removed. Gasoline is extremely flammable and highly
explosive, which could result in death or serious injury.
Wipe up spilled fuel immediately and dispose of rags in a
suitable manner. (00254a)

12. Remove fuel pressure gauge from the adapter. Install
protective cap over Schroeder valve.

sm02625

Figure 4-53. Fuel Pressure Gauge Adapters

; SM02626

1. Fuel supply line

2. Adapter to fuel line
3. Adapter to fuel tank i
4. Pressure adapter Schroeder valve union !
Fuel valve (closed position)

Figure 4-54. Fuel Line

sm02627

Figure 4-55. Fuel Pressure Gauge Installed (Typical)

AWARNING

Gasoline can drain from the fuel line and adapter when
removed. Gasoline is extremely flammable and highly
explosive, which could result in death or serious injury.
Wipe up spilled fuel immediately and dispose of rags in a
suitable manner. (00255a)

13. Pull up on sleeve of quick-connect fitting and remove fuel
supply line from fuel pressure gauge adapter. Release
adapter from fuel tank in the same manner.

AWARNING

To prevent spray of fuel, be sure quick-connect fittings
are properly mated. Gasoline is extremely flammable and
highly explosive, which could result in death or serious
injury. (00268a)

2010 Softail Service: Fuel System 4-33



14. Pull up on chrome sleeve of quick-connect fitting (forward
fitting on left side of tank) and insert neck of fuel supply
line fitting. While pushing up on bottom of fuel supply line
fitting, pull down on chrome sleeve until it "clicks” into the

locked position. Tug on fuel supply line to be sure that it
will not come free.

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)

15. Install seat.
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EXHAUST SYSTEM: ALL BUT

FLSTF/FLSTFB/FLSTN/FLSTSB

4.17

MUFFLERS

kets (27) and clamps (31) anytime the connections are
disassembled.

Installation

1. See Figure 4-56. Apply penetrating oil to seams of mufflers
and exhaust pipes (7, 23).

2. Remove muffler shield clamps (30) to detach muffler
shields (29) from mufflers.

3. Remove muffler fasteners (24).

4. Remove and discard muffler clamps (3) to separate 1.

mufflers from exhaust pipes (7, 23).

5. Slide mufflers rearward off of pipes.

Assembly 2.

1. Install new muffler clamps (3) to attach front (28) and rear

(1) mufflers to exhaust pipes. Tighten clamps to 38-43 ft- 3.

Ibs (51.6-58.4 Nm).

2. Install muffler fasteners (24). Tighten to 96-120 in-lbs
(10.86-13.57 Nm).

3. Open muffler shield clamps (30) and install the muffier 4.

shields (29). Position clamps so the screws are on the

outboard side in the most accessible position. 5

SYSTEM

Removal

1. Disconnect O2 sensor wiring. See 4.13 OXYGEN
SENSOR.

™

See Figure 4-56. Remove heat shields (9, 22) by opening

exhaust shield clamps (21). 5

3. Remove nuts (16) from front and rear cylinder head
exhaust studs.

4. Remove two locknuts (25) attaching interconnect tube

assembly (26) to frame. 7.

5. Remove exhaust system as an assembly. Disengage rear

pipe frorn port, then front pipe. Replace interconnect gas- 8.

NOTE

Replacement cylinder head exhaust port gaskets (17) are
tapered internally. Be sure the lapered side is facing exhaust
pipes. Also check condition of retaining ring (18) before
installation.

If either exhaust tube was removed from the interconnect
tube, replace exhaust interconnect gasket (27) and
exhaust interconnect clamp (31). Tighten new clamp to
15-19 ft-Ibs (20.4-27.1 Nm).

Install new gaskets in both the front and rear cylinder
heads with the tapered side facing exhaust pipes.

Position ends of exhaust pipes into front, then rear cylinder
head exhaust ports placing holes in exhaust manifold
clamp (19) over cylinder head exhaust studs. Loosely
thread on flange nuts (16).

Loosely install locknuts (25) to attach interconnect tube
assembly (26) to frame.

Tighten nuts (16) at cylinder studs as follows:
a. Install upper nut and tighten finger tight.

b. Install lower nut and tighten to 9-18 in-lbs (1.0-2.0
Nm).

c. Tighten upper nutto 100-120 in-lbs (11.3-13.6 Nm).
d. Tighten lower nut to 100-120 in-lbs (11.3-13.6 Nm).

Align exhaust system and tighten all nuts and bolts;
beginning at cylinder head exhaust ports and working
backwards. Tighten interconnect fasteners to 20-25 ft-lbs
(27.14-33.93 Nm).

Open the muffler shield clamps (21) and install front and
rear heat shields (9, 22).

Cennect O2 sensor wiring. See 4.13 OXYGEN SENSOR.

2010 Softail Service: Fuel System 4-35



smo2777

1. Rear muffler 17. Exhaust port gasket (2)

2. Active exhaust cable 18. Exhaust gasket retaining ring (2)
3. Muffler clamp (2) 19. Exhaust manifold clamp (2)

4. Bellcrank 20. Front oxygen sensor

5. Cable retainer 21. Exhaust shield clamp (4)

6. Ferrule 22. Front exhaust shield

7. Rear exhaust pipe 23. Front exhaust pipe

8. Rear oxygen sensor 24. Fastener

9. Rear exhaust shieid 25. Locknut (2)

10. Cable housing 26. Interconnect tube assembly

11. Ferrule 27. Exhaust interconnect gasket (2)
12. Fastener 28. Front muffler

13. Active exhaust module 29. Muffler shield (2 on HDI vehicles)
14. Active exhaust module bracket 30. Muffler shield clamp (2, 4 on HDI vehicles)
15. Spacer stud (2) 31. Exhaust interconnect clamp (2)
16. Nut (4)

Figure 4-56. Exhaust System: FXST, FLST, FLSTC, FXSTC, FXCWC
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EXHAUST SYSTEM:

FLSTF/FLSTFB/FLSTN/FLSTSB

4.18

MUFFLERS

Removal

See Figure 4-57. Loosen clamps (21).

Apply penetrating oil to seams of mufflers and exhaust
pipe (2}.

Loosen flange locknut (12) on carriage bolt (17).

4. Remove muffler fasteners (29) to detach mufflers from
muffler support (30).

5. Remove muffler shield clamps (23) to detach muffler
shields (22, 26) from mufflers.

6. Remove mufflers. Discard clamps.

Assembly

1. See Figure 4-57. Place new clamps (21) over exhaust
pipe (2).

2. Slide mufflers (24, 25), onto exhaust pipe.

3. Loosely attach mufflers to muffler support (30} using
muffler fasteners (29).

4. Loosely install flange locknut (12) on carriage bolt (17).

5. Tighten all muffler fasteners.
a. Tighten muffler clamps to 38-43 ft-Ibs (51.6-58.4 Nm).
b. Tighten flange focknut (12) on carriage bolt (17) to

20-25 ft-Ibs (27.1-33.9 Nm).
c. Tighten muffler support fasteners to 96-120 in-lbs
(10.8-13.6 Nm).

€. Open muffler shield clamps (23) and install the muffler
shields (22, 26). Position clamps so the screws are on the
outboard side in the most accessible position.

SYSTEM

Removal

1. Disconnect O2 sensor wiring. See 4.13 OXYGEN
SENSOR.

2. Remove two bolts and nuts to detach right side floorboard

from mount.

3. See Figure 4-57. Detach heat shields (1, 10, 13, 14, 15)
from exhaust pipe (2) by removing clamps (9).

4. Remove all four exhaust header nuts (7).

5. Loosen flange locknut (12) from carriage bolt (17). Slide
exhaust pipe clamp (16) from the exhaust bracket (11).

6. Remove two locknuts (27) and bolt (28) to detach exhaust
system from frame.

Installation

NOTE

See Figure 4-57. Replacement cylinder head exhaust port
gaskets (4) are tapered internally. Be sure the tapered side is
facing exhaust pipes. Also check condition of retaining ring (5)
before installation.

1.

Install new gaskets (4) in both the front and rear cylinder
heads with the tapered side facing exhaust pipes.

Position ends of exhaust pipes into front, then rear cylinder
head exhaust ports placing holes in exhaust manifold
clamp (6) over cylinder head exhaust studs. Loosely thread
on flange nuts (7).

Loosely attach exhaust system to frame using locknuts
(27).

Loosely attach exhaust pipe clamp (16) to exhaust bracket
(11) using flange locknut (12) and carriage bolt {17).

Align exhaust system and tighten all nuts and bolts;
beginning at cylinder head exhaust ports and working
backwards.

a. Install upper nut and tighten finger tight.

b. Install fower nut and tighten to 9-18 in-lbs (1.0-2.0
Nm).

c. Tighten upper nut to 100-120 in-lbs (11.3-13.6 Nm).
d. Tighten lower nut to 100-120 in-lbs (11.3-13.6 Nm).

Tighten flange locknut (12) on carriage bolt (17) to 20-25
ft-Ibs (27.1-33.9 Nm).

Open clamps (9) and install heat shields (1, 10, 13, 14,
15).

Install right side floorboard with two bolts and nuts.

Connect O2 sensor wiring. See 4.13 OXYGEN SENSOR.
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1. Rear cylinder exhaust pipe shield 20. Bellcrank

2. Exhaust pipe 21. Clamp (2)

3. Rear oxygen sensor 22. Front muffler shield

4. Exhaust port gasket (2) 23. Muffler shield clamp

5. Exhaust gasket retaining ring (2) 24, Front muffler

6. Exhaust manifold clamp (2) 25. Rear muffler

7. Nut (4) 26. Rear muffler shield

8. Front oxygen sensor 27. Locknut (2)

9. Exhaust shield clamp (7) 28. Muffler support fastener
10. Front exhaust shield 29. Muffler fastener

11. Exhaust bracket 30. Muffler support

12. Flange locknut 31. Spacer stud (2)

13. Crossover heat shield: FLSTF/B 32. Active exhaust module bracket
14. Front exhaust shield extension: FLSTN, FLSTSB 33. Active exhaust module
15. Interconnect shieid: FLSTN, FLSTSB 34. Fastener

16. Exhaust pipe clamp 35. Ferrule

17. Carriage bolt 36. Cable housing

18. Ferrule 37. Active exhaust cable

19. Cable retainer

Figure 4-57. Exhaust System: FLSTF/B, FLSTN, FLSTSB
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INTAKE LEAKTEST

4.19

GENERAL .

AWARNING

Do not allow open flame or sparks near propane. Propane
is extremely flammable, which could cause death or ser-
ious injury. (00521b)

AWARNING

Read and follow warnings and directions on propane
bottle. Failure to follow warnings and directions can resuit
in death or serious injury. (00471b)

NOTES

To prevent false readings, keep air cleaner cover installed
when performing test.

Do not direct propane into air cleaner; false readings will
result.

Be careful when testing vehicle with Screamin’' Eagle air
cleaner assembly. This type of air cleaner has an open
backing plate. Even with air cleaner cover on, directing
nozzle too close to backing plate can give false readings.

LEAKTESTER
}»PART NUMBER ] TOOL NAME
{HD-41417 !

PROPANE ENRICHMENT KIT

Parts List

e  Standard 14 oz. propane cylinder.
. PROPANE ENRICHMENT KIT (Part No. HD-41417).

Tester Assembly

1.  See Figure 4-58. Make sure valve knob (6) is closed (fully
clockwise).

2. Screw valve assembly (5) onto propane bottle (1).
Tester Adjustment
1. See Figure 4-58. Press and hold trigger button (8).

2. Slowly open valve knob (8) until pellet in flow gauge (7)
rises to between 5 and 10 SCFH on gauge.

3. Release trigger button.

3m02629

Propane bottle
Nozzle

Copper tube
Hose

Valve assembly
Valve knob
Flow gauge
Trigger button

LCoNOO AN

‘Hanger

Figure 4-58. Leak Tester

PROCEDURE
1. Start engine.
2. Warm up engine to operating temperature.

NOTE
Do not direct propane stream toward air cleaner. If propane
enters air cleaner, a false reading will be obtained.

3. See Figure 4-59. Aim nozzle (3) toward possible sources
of leak such as intake manifold mating surfaces.

4. Press and release trigger button (2) to dispense propane.
Tone of engine will change when propane enters source
of leak. Repeat as necessary to detect leak.

5. When test is finished, close valve knob (turn knob fully
clockwise).
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P

1. Propane bottle
2. Trigger button
3. Nozzle

Figure 4-59. Checking for Leaks
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EVAPORATIVE EMISSIONS CONTROL (CA

MODELS)

4.20

GENERAL

Harley-Davidson motorcycles sold in the state of California are
equipped with an evaporative (EVAP) emissions control system.
The EVAP system prevents fuel hydrocarbon vapors from
escaping into the atmosphere and is designed to meet the
California Air Resource Board (CARB) regulations in effect at
the time of manufacture.

The EVAP functions in the following manner:

¢ Hydrocarbon vapors in the fuel tank are directed through
the vapor valve and stored in the charcoal canister. If the
vehicle is tipped at an abnormal angle, the vapor valve
closes to prevent liquid gasoline from leaking out of the
fuel tank through the vent hose.

* On all models, when the engine is running, intake venturi
negative pressure (vacuum) slowly draws off the hydro-

carbon vapors from the charcoal canister through the
canister-to-intake purge hose. These vapors pass through
the intake and are burned as part of normal combustion
i the engine.

AWARNING

Keep evaporative emissions vent lines away from exhaust
and engine. Gasoline is extremely flammable and highly
explosive, which could result in death or serious injury.
(00266a)

NOTE

The EVAP system has been designed to operate with a min-
imum of maintenance. Check that all hoses are properly con-
nected, are not pinched or kinked and are routed properly.
Improper connections could leak charcoal from canister.

sm02367

Figure 4-60. Schematic-CA Evaporative Emissions Control System

1. Throttle body

2. Purge hose
| 3. Fueltank
I 4 ”Vent hose L
CHARCOAL CANISTER
Removal

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

The EVAP charcoal canister is mounted below the rear fork
pivot.

5. Vapor valve \
6. Charcoal canister
7. Elbow connector

1.  Support motorcycle so rear wheel is off the floor. Remove
the cotter pin from the rear wheel axle, loosen the axle
nut and turn the axle adjusting bolts all the way forward.

2. Move the wheel forward and slip the drive belt off the
sprocket. Then move the wheel as far as it will go towards
the rear of the motorcycle.

3. Remove rear splash guard.

4. Cut cable straps securing the canister.
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5. See Figure 4-61. Note the two hose connections on the
left side of the canister. To verify correct assembly, mark
the hose to match the stamps on the canister. After hoses
are marked, gently pull hoses off the canister.

6. Remove canister.

Installation

1. Place canister into position and secure with cable straps.

2. See Figure 4-61. Attach hoses to left side canister nipples
as marked.

3. Move rear wheel forward and place belt on sprocket. Then
move wheel back and make sure brake disc is centered
between brake pads.

4. Tighten axle nut and adjust belt tension. See 1.12 DRIVE
BELT AND SPROCKETS.

5. Install splash guard:

a. All but FXCWC: Tighten fastener to 36-48 in-lbs
(4.1-5.4 Nm)
b. FXCWC: Tighten fasteners to 36-60 in-lbs (4.1-6.8
Nm)
SM02369 Lo
®\ PN
; " / 2= CARBY, '\“
il - SR
! | R
)/ \LA‘ il } ;Ii ‘H‘I
S b

| 2. Vent hose from fuel tank and vapor valve

.
Lo
.
L]

LS

1. Purge hose to canister

Figure 4-61. Charcoal Canister Connections
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HOSE ROUTING/REPLACEMENT

NOTE

Record location of cable ties before removal. Install cable ties
in same location when installing.

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)

1. Remove console and fuel tank. See 4.6 FUEL TANK.

2. Route vacuum or purge hose.
a. See Figure 4-60. Attach the preformed purge hose
to the intake purge fitting.

b. Route purge hose under fuel tank along backbone.
Route purge hose down frame to canister.

c. See Figure 4-61. Attach the purge hose to the canister
fitting marked CARB on left side of canister.

3. Route fuel tank vent hose.
a. Route fuel tank vent hose along left side of frame
(cable tie loosely to frame) to vapor valve on transmis-
sion housing.

b. Attach one end of the hose to the top (iong) fitting on
the vapor valve.

c. See Figure 4-81. Connect hose attached to bottom
end of vapor valve to fitting marked TANK on left side
of canister.

4. Install fuel tank and attach the fuel tank vent hose to the
fuel tank vent nipple. Install console. See 4.6 FUEL TANK.

5. Install new EVAP system label on front frame down tube.
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FASTENER TORQUE VALUES

5.1

FASTENER TORQUE VALUES
CHAPTER

INTHIS

The table below lists torque values for all fasteners presented

in this chapter.

‘FASTENER o

NOTES

|Chain tensioner fasteners

(,l'utch dlaphragm sprlng retalner bolts

(,Iutch hub rnamshatt nut

15-19 ft-ibs

25.8 Nm

5 4 DRIVE COMPONENTS Insta!latlon

(,ompensatmgr s"procket bolt: All but
|FXCWC-final torque

‘(‘ompensatlng sprocket bolt: All but
.FXCWC-final torque

'(,ompensatmg sprocket bolt: All but
"FXCWC-initial torque

;Compensatlng sprocket bolt: All but
FXCWC-initial torque

jDiaphragm <>prmg retamer bolts

Prrmary cover fasteners

:C»eallng fasteners

‘Transmtsslon Iockplate screws

“Transmission sprocket nut: final torque i 35 ft-lbs + 35-40

1
P

: . LT e T
Transmission sprocket nut: initial torque |

5.4 DRIVE COMPONENTS, Installation
15.4 DRIVE COMPONENTS, Installation

|5.4 DRIVE COMPONENTS, Installation

5.4 DRIVE COMPONENTS, Installation

5.4 DRIVE COMPONENTS, Instaliation

5.6 CLUTCH Ciutch Pack and Bearmq
5.3 PRIMARY CHAINCASE COVER Installation ;

degrees

47.5 Nm + 35-40
degrees

35 ft-lbs

47.5 Nm

5.5 PRIMARY CHAINCASE HOUSING, Installation

20.3-
'“76700 in-lbs | 7.9-11.3Nm |5.6 CLUTCH, Clutch Pack Only
| 70-80 ft-lbs | 94.9-108.5 Nm

140 ft-ibs 190.0 Nm
140 ft-Ibs 190.0 Nm VE
it: 2 100 flbs | 1357 Nm |
100 ft-lbs | 1357 Nm = C
ots . 70-100in-bs | 7.9-11.3 Nm |56 C
108 120 in-lbs | 12.2-13.6 Nm
26-28 ftibs | 35.3-38.0 Nm
~ 84-108in-lbs | 9.5-12.2 Nm

~|5.7 TRANSMISSION SPROCKET, Installation/LOC-

TITE patch, use 3-5 times
5.7 TRANSMISSION SPROCKET, [nstallation

" |5.7 TRANSMISSION SPROCKET, Installation/Right

hand threads, initial torque only, apply several
drops of LOCTITE THREADLOCKER 271 (red) to
last few threads.
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SPECIFICATIONS: DRIVE

5.2

SPECIFICATIONS

Table 5-1. Sprocket Specifications

Table 5-3. Gear Specifications

SPROCKETS NO. OF TEETH
A DOM/HDI
Compensating 34
Clutch 46
Transmission 32
Rear Wheel 66 N
Table 5-2. Clutch Specifications
CLUTCH DESCRIPTION
Type Wet-multiple disc
Clutch lever freeplay 1/16-1/8 in.
(after internal adjustment) (1.6-3.2 mm)
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GEAR | OVERALL GEARRATIO
[ pommpi |  Japan

First (low) 9.311 9.029
Second 6.454 6.259

' Third * 4.793 4.648
'Fourth 3.882 3.764

Fifth i 3.307 3.207 ;
Sixth (high) 2.790 2.706 :

NOTE

Overall gear ratios indicate number of engine revolutions
required to drive rear wheel one revolution.



PRIMARY CHAINCASE COVER

5.3

GENERAL

The primary chaincase is a sealed housing containing the
primary chain, chain tensioner, clutch, engine compensating
sprocket and alternator.

For information on primary chain iubrication, see 1.9 PRIMARY
CHAINCASE LUBRICANT.

REMOVAL -

AWARNING

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

1. Disconnect negative battery cable.

2. Drain the primary chaincase lubricant. See 1.9 PRIMARY
CHAINCASE LUBRICANT, Changing Primary Chaincase
Lubricant.

3. See Figure 5-1. When lubricant has drained, remove short
(1) and long (2) cover fasteners and cover.

o sm02210 <

1. Short cover fasteners
2. Long cover tasteners

Figure 5-1. Primary Chaincase Cover

INSTALLATION
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 may cause primary chaincase leaks.

1. See Figure 5-2. Install new cover gasket (1).

2. See Figure 5-1. Apply a drop of Loctite Threadlocker 243
(blue) (Part no. 99642-97) to each primary cover fastener.
Install short (1) and long (2) primary cover fasteners in
positions shown. Snug fasteners.

3. See Figure 5-3. Tighten primary cover fasteners (1-13) to
108-120 in-lbs (12.2-13.6 Nm) in the sequence shown.

CAUTION

Do not overfill the primary chaincase with lubricant.
Overfilling can cause rough clutch engagement, incom-
plete disengagement, clutch drag and/or difficulty in
finding neutral at engine idie. (00199b)

4. Place motorcycle in an upright position and fill primary
chaincase. See 1.9 PRIMARY CHAINCASE LUBRICANT,
Changing Primary Chaincase Lubricant.

5. Connect negative battery cable.

. 1. Cover gasket
' 2. Primary chaincase cover

Figure 5-2. Primary Chaincase Cover Gasket

sm02748

Figure 5-3. Primary Chaincase Cover Torque Sequence
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DRIVE COMPONENTS

5.4

REMOVAL
HD-47977 PRIMARY DRIVE LOCKING TOOL

NOTES

To remove the primary chain, remove compensating sprocket,
clutch assembly and primary chain as an assembly:

1. Remove primary chaincase cover. See 5.3 PRIMARY
CHAINCASE COVER, Removal.

2. See Figure 5-4. Remove chain tensioner fasteners (2)
then remove chain tensioner (1).
3. Using a colored marker, mark one of the links of the

primary chain. Maintaining the original direction of rotation
during assembly may prolong service life.

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)

4. See Figure 5-5. Loosen locknut (3).

5. Remove retaining ring (1) and release plate (2).

AWARNING

Do not apply heat to remove the clutch hub nut. Fuel vapor
and possible fuel mixture in crankcase oil is extremely
flammable and highly explosive, which could result in
death or serious injury. (00440b)

NOTES

*  See Figure 5-7. When removing the clutch hub mainshaft
nut the PRIMARY DRIVE LOCKING TOOL (Part No. HD-
47977) must be placed between the teeth of the engine
and clutch sprockets.

. The mainshaft nut has left handed threads, so turn clock-
wise to remove.

* Do not use PRIMARY DRIVE LOCKING TOOL (Part No.
HD-41214) to remove or install components. Damage to
components can occur if this tool is used. Use only
PRIMARY DRIVE LOCKING TOOL (Part No. HD-47977)
to remove and install components.

@

Using a breaker bar, rotate clutch hub mainshaft nut in
direction shown to remove.

NOTE
See Figure 5-8. When removing the compensating sprocket
bolt, the PRIMARY DRIVE LOCKING TOOL (Part No. HD-
47977) must be placed between the teeth of the engine and
clutch sprockets.

7. Using a breaker bar, rotate compensating sprocket bolt in
direction shown to remove.

All but FXCWC: see Figure 5-9. Remove bolt (6) and
washer (5).

@
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9. FXCWC: see Figure 5-10. Remove bolt (9), sprocket
retainer (8), and thrust washer (7).

NOTE
Using a colored marker or paint pen, mark one of the outboard
links of the primary chain. Maintaining the original direction of
rotation during assembly may prolong service life.

10. See Figure 5-6. Remove clutch assembly, primary chain
and compensating sprocket assembly as a single
assembly.

Sm02391 |

1. Chain tensioner i

2 Chain tensioner fasteners o

Figure 5-4. Chain Tensioner

02393 NS avavs !
smi J\I\j\ N AVAVAVAY, Lﬂf‘uq |

N

1. Retaining ring
2. Release plate

3. Locknut

Figure 5-5. Clutch
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1. Bolt

i
|
| 2. Primary drive locking tool

Figure 5-8. Removing Compensating Sprocket Bolt

Engine sprocket

Primary drive locking tool
Clutch sprocket |
Clutch hub nut :

1.
2.
3.
4.

Figure 5-7. Removing Clutch Hub Mainshaft Nut

Rotor |
Sliding cam 1
Compensating sprocket
Shaft extension ?
Washer |
Bolt ;

oohwh A

Figure 5-9. Compensating Sprocket: All But FXCWC
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Shaft extension

Large spring washer (2)
Medium spring washer (2)
Small spring washer
Sliding cam
Compensating sprocket
Thrust washer

Sprocket retainer

Boilt

CIND>OAEON S

Figure 5-10. Compensating Sprocket: FXCWC

INSTALLATION B
PART NUMBER TOOL NAME
HD-47977 PRIMARY DRIVE LOCKING TOOL

NOTE

The primary chain, compensating sprocket and clutch assembly
must be installed as an assembly.

1. All but FXCWC: see Figure 5-11. Install compensating
sprocket assembly.

a. Apply athin layer of primary chaincase oil to the inner
diameter of the compensating sprocket (3), the out-
side of the splines of shaft extension (4) and the
bearing surface of the shaft extension. Assemble shaft
extension, compensating sprocket and sliding cam
(2). Place primary chain over compensating sprocket
assembly.

b. Place drive components (primary chain, compensating
sprocket assembtly, and clutch assembly) into position.
The clutch hub and shaft extension are splined, so a
slight rotation of the chain drive will aid installation.

c. Install new bolt (6) and washer (5) hand tight.

NOTE
Clutch hub mainshaft nut has left handed threads, so turn
counterclockwise to install.

d. Clean and prime threads of nut. Apply two drops of
LOCTITE THREADLOCKER 262 (red) to the threads
of the clutch hub mainshaft nut. Start nut onto main-
shaft and tighten hand tight.

NOTE
See Figure 5-13. When tightening the compensating
sprocket bolt, the PRIMARY DRIVE LOCKING TOOL (Part
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No. HD-47977) must be placed between the teeth of the
engine and clutch sprockets.

e. Tighten compensating sprocket to 100 ft-lbs (135.7
Nm).

f. Loosen compensating sprocket back one full turn (360
degrees).

g. Re-tighten compensating sprocket to 140 ft-lbs (190.0
Nm).

FXCWC: see Figure 5-12. Install compensating sprocket
assembly.

a. Install shaft extension (1) with bearing journal facing
away from vehicle. Apply a thin layer of primary
chaincase oil to the splines and bearing journal.

b. Install large spring washers (2). Outer diameter of
spring washers should be contacting each other.

¢. Install medium spring washers (3). Outer diameter of
spring washers should be contacting each other.

d. Install small spring washer (4) so that outer diameter
will contact sliding cam (5), once installed.

e. Install sliding cam with flat face contacting small
spring (4). Lubricate sliding cam ramps with primary
chaincase oil.

f.  Place drive components [primary chain, compensating
sprocket (6) (with text "this side out" facing away from
motorcycle), and clutch assembly] into position. The
clutch hub and shaft extension are splined, so a slight
rotation of the chain drive will aid installation.

NOTE
When installing sprocket retainer (8) make sure that thrust
washer (7) does not fall off sprocket retainer or that it does
not get pinched between the sprocket retainer and exten-
sion shaft. A small amount of white lithium grease will help
hold the thrust washer to the sprocket retainer.

g. Install thrust washer (7) and sprocket retainer (8).

NOTES
When installing bolt (9), make sure the spring washers
are properly aligned and that spring nearest rotor assembly
has not slipped between extension and rotor hub.

Make sure the thrust washer has not slipped between the
sprocket and sprocket retainer.

h. Install new bolt (9) by hand and snug against sprocket
retainer. Using a 1 3/4 in. box-end wrench to hold
crankshaft, tighten compensating sprocket to 100 ft-
Ibs (135.7 Nm).

i.  Loosen compensating sprocket back one full turn (360
degrees).

j. Re-tighten compensating sprocket to 140 ft-lbs (190.0
Nm).

k. Rotate compensating sprocket to make sure there is
a light pressure on sprocket from the springs, no
clearance should be feit. A slight rotation should be
possible by hand with transmission in neutral.



NOTE
Clutch hub mainshaft nut has left handed threads, so turn
counterclockwise to install.

i. Clean and prime threads of nut. Apply two drops of
LOCTITE THREADLOCKER 262 (red) to the threads
of the clutch hub mainshaft nut. Start nut onto main-
shaft and tighten hand tight.

NOTE

See Figure 5-14. When tightening the clutch hub mainshaft
nut the PRIMARY DRIVE LOCKING TOOL must be placed
between the teeth of the engine and clutch sprockets.

3. Tighten clutch hub mainshaft nut to 70-80 ft-lbs (94.9-108.5
Nm). Remove primary drive locking fool.

4. See Figure 5-15. Install release plate (5) with locknut (2)
and adjuster screw (3) into clutch hub bore. The word
"OUT" stamped on the release plate should face outward.

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)

5. Inspect retaining ring (4) and replace if necessary. Instail
retaining ring in clutch hub bore to lock release plate in
position. Verify that the retaining ring is completely seated
in the groove.

6. Adjust clutch. See 1.11 CLUTCH, Adjustment.

NOTE

Primary chain tensioner is non-repairable. If tensioner is worn
or damaged, assembly must be replacedi.

7. See Figure 5-16. Although primary chain tensioner is sold
as an assembly, tensioner parts can be disassembled. If
primary chain tensioner becomes disassembled, assemble
in order shown.

3. See Figure 5-17. Locate end of spring rod (2) on roll pin
(3)-

9. See Figure 5-18. Slide wedge (2) of primary chain ten-
sioner 1n direction of arrow until all travel is removed.

10. Push shoe (1) down until it contacts wedge. Keep tension
on shoe so wedge stays in place.

11. See Figure 5-19. Insert cable tie (2) as shown to hold
wedge in place. Make sure end of cable tie is located
below primary chain tensioner. If cable tie is installed this
way, it will hang below primary cover gasket surface and
serve as a reminder to remove cable tie before installing
primary cover.

NOTE
Primary chain tensioner will not complete chain adjustment
until vehicle is ridden. Vehicle must be test ridden after ten-
sioner removal/installation to be sure of proper adjustment.

12. See Figure 5-20. Install primary chain tensioner (1) into
place. Install chain tensioner fasteners (2) and tighten to
15-19 ft-lbs (20.3-25.8 Nm). Remove cable tie.

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 may cause primary chaincase leaks.

13. Install primary chaincase cover and fill with lubricant. See
5.3 PRIMARY CHAINCASE COVER, Installation.
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Figure 5-11. Compensating Sprocket: All But FXCWC
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Large spring washer (2)
Medium spring washer (2)
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Sliding cam
Compensating sprocket
Thrust washer

Sprocket retainer
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Figure 5-12. Compensating Sprocket: FXCWC
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1. Bolt . . ; Locknut
_ 2. Primary drive locking tool J Adjuster screw
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Release plate

Figure 5-13. Installing Compensating Sprocket Bolt
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Figure 5-15. Clutch

1. Primary drive locking tool
2. Clutchhubnut

Figure 5-14. Installing Clutch Hub Mainshaft Nut
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Shoe assembly
Wedge

Washer

Spring

Spring rod
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1. Shoe
2. Spring rod
3. Roll pin

Figure 5-17. Spring Rod Location
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1. Shoe
2. Wedwgre

Figure 5-18. Primary Chain Tensioner

1. Primary chain tensioner
2. Cable tie

Figure 5-19. Securing Primary Chain Tensioner
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1. Chain tensioner
2. Chain tensioner fasteners

Figure 5-20. Chain Tensioner
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PRIMARY CHAINCASE HOUSING

5.5

REMOVAL

AWARNING

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

1.
2.

Disconnect negative battery cable.

Remove primary chaincase cover. See 5.3 PRIMARY
CHAINCASE COVER, Removal.

Remove starter. See 7.13 STARTER, Removal.

Remove primary chain, clutch, and compensating sprocket.
See 5.4 DRIVE COMPONENTS, Removal.

See Figure 5-21. Remove sealing fasteners (5) securing
primary chaincase housing (9) to crankcase and transmis-
sion. Discard the crankcase gasket (11) and sealing
fasteners (5).

sm03677

Seal

Lock ring

Bearing

Dowel pin

Sealing fastener

Chain tensioner fasteners
Drain plug and o-ring
Chain tensioner

. Primary chaincase housing
10. Shifter shaft bushing

11. Crankcase gasket

©CPNO AN

INSPECTION
1.

2.

Figure 5-21. Primary Chaincase Housing

Inspect primary chaincase for cracks or damaged gasket
surface.

Check the mainshaft bearing. Replace if bearing does not
rotate freely. Replace the lip seal. See 5.5 PRIMARY
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CHAINCASE HOUSING, Mainshaft Bearing and Lip Seal
in this section.

MAINSHAFT BEARING AND LIP SEAL

Removal

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)

1.

Remove lip seal from bearing bore on transmission side
of primary chaincase. Use a seal remover or rolling head
pry bar for best results.

Remove retaining ring from groove on transmission side
of bearing.

Support inner primary chaincase on transmission side of
bearing.

NOTE

Support inner primary chain case area on transmission side
while pressing bearing out of primary chaincase. The force
needed to remove bearing may cause darnage to primary chain
case.

4.

Place primary chaincase in arbor press. Press out bearing
from clutch side applying pressure to the outer race.

Installation

1.

Inspect the bearing bore to verify that it is clean and
smooth. Install retaining ring in groove on pulley side of
primary chaincase.

Place primary chaincase in arbor press with the transmis-
sion side up.

Support the bearing support area on the clutch side of the
primary chaincase.

NOTE

Support the bearing support area on clutch side while pressing
bearing into bore. The force needed to press bearing into
position may force and unsupported primary chain case to
become damaged.

4.
5.

Apply a thin film of oil to outer diameter of bearing.

Applying pressure to the outer race, press new bearing
letter side up, into bore until it makes solid contact with
the bearing support area.

See Figure 5-22. Retaining ring (1) must be oriented as
shown to prevent blocking of oil passage (2). Install
retaining ring to lock position of bearing in bore. Verify that
the ring is fully seated in the groove and is in proper orient-
ation.



NOTES

The lip garter spring side of the oil seal is also identified
by the words "OIL SIDE".

Install oil seal with a seal driver that will press only against
outer rim of oil seal, NOT against the inner area.

The minimum allowable depth of the seal is reached when
the outer edge of the seal carrier is flush with the machined
surface of the primary housing. The maximum allowable
depth of the seal is reached when the seal carrier contacts
the mainshaft bearing snap ring.

install mainshaft oil seal:

a. Lubricate the O.D. of the new seal with clean engine
oil.

b. See Figure 5-23. With the lip garter spring side
(stamped "oil side") facing toward the bearing, press
squarely on the outer edge of oil seal until outer edge
of seal is flush with machined surface of inner primary
housing.

Lubricate the bearing and seal lip with multi-purpose
grease or clean engine oll

sm02385
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2. Oil passage
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Retaining ring

Figure 5-22. Retaining Ring Orientation

Figure 5-23. Oil Seal

MAINSHAFT BEARING INNER RACE
[FART NUMBER | TOOL NAME

1HD-34902-C 'MAINSHAFT BEARING INNER RACE
‘ REMOVER/INSTALLER

Removal

NOTE

The bearing inner race rmust be positioned on the shaft a pre-
cise distance to properly align with the bearing outer race in
the primary chaincase. To remove and install the bearing inner
race, use the combination MAINSHAFT BEARING INNER
RACE REMOVER/INSTALLER (Part No. HD-34902-C).

1. See Figure 5-24. Install end cap (2) into end of mainshaft.

2. Position putier (3) around mainshaft, under bearing inner
race.

3. Turn forcing screw (4) clockwise while holding puller to
remove bearing.

]
€mO5951

5

1. Bearing inner race
2. Endcap

3. Puller

4.

Forcing screw

Figure 5-24. Pulling Mainshaft Inner Bearing Race

Installation

1. See Figure 5-25. Slide bearing inner race (1), chamfered
edge first, onto mainshaft.

NOTE
Extension shaft has left-hand threads.

2. Thread extension shaft (2) onto end of mainshaft .

3. Position installer sleeve (4) over extension shaft and
against bearing inner race. Apply graphite lubricant to
threads of extension shaft.

4. Place two washers (5) over threaded portion of extension
shaft and install nut.

5. Tighten nut (6) while holding extension shaft stationary
with wrench on flats (3) at end of screw threads. Press
race onto shaft so inside edge is 0.100-0.125 in. (2.540-
3.180 mm) from main drive gear.

[Sh)

Lubricate race with primary chaincase lubricant.
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6. Install chain tensioner assembly.
7. Install starter. See 7.13 STARTER, Installation.

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 may cause primary chaincase leaks .

sm03455

8. Install primary chaincase cover. See 5.3 PRIMARY
CHAINCASE COVER, Installation.

9. Fill primary chaincase with lubricant. See 1.9 PRIMARY
CHAINCASE LUBRICANT, Changing Primary Chaincase
Lubricant.

10. Adjust drive belt tension.

11. Connect negative battery cable.

sm02381

1. Dowel

L 2. Crankcase gasket |
Bearing inner race —

Extension shaft Figure 5-26. Crankcase Gasket
Wrench flat
Installer sleeve
Washers

Nut

cupLh=

Figure 5-25. Installing Bearing Race

INSTALLATION

NOTES

*  Cover mainshaft clutch hub splines with tape to prevent
the splines damaging the inner primary cover oil seal.

e See Figure 5-26. In next step, be sure dowels (1) in
crankcase gasket (2) engage holes in crankcase.

1. See Figure 5-27. Place crankcase gasket in place on
gasket surface (2). Be sure dowels in gasket engage dowel
holes (3).

2. Spread a thin film of oil on mainshaft oil seal lip and rubber

portion of crankcase gasket. Be careful not to damage 1. Crankcase

mainshaft seal when installing chaincase over the primary 2. Gasket surface ‘

bearing inner race on the mainshaft. 3. Dowel holes |
3. See Figure 5-28. Insert new sealing fasteners. Figure 5-27. Crankcase

4. See Figure 5-29. Tighten fasteners in sequence shown to
26-28 ft-Ibs (35.3-38.0 Nm).

5. Install the primary chain, clutch, and compensating
sprocket as an assembly. See 5.4 DRIVE COMPONENTS,
Installation.
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Figure 5-28. Sealing Fastener Figure 5-29. Sealing Fastener Torque Sequence
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CLUTCH

5.6

REMOVAL AND INSTALLATION

To remove the clutch without disassembly or for installation
instructions, see 5.4 DRIVE COMPONENTS, Removal.

CLUTCH PACK ONLY
Partial Disassembly

This procedure can be performed on the motorcycle without
removing the clutch shell or hub.

1. Remove primary chaincase cover. See 5.3 PRIMARY
CHAINCASE COVER, Removal.

2. See Figure 5-30. Remove six bolts (1) (metric) to release
diaphragm spring retainer (2) from clutch hub. Loosen
each bolt gradually and in a star sequence around the
hub.

3. Remove diaphragm spring retainer, diaphragm spring (3)
and pressure plate (4) from clutch hub.

4. Remove friction plates (5, 7), steel plates (6), damper
spring (8) and damper spring seat (9) from clutch hub (11).
Continue with Cleaning And Inspection.

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. Wash all parts in cleaning solvent, except for friction plates
and bearing, if removed. Blow parts dry with low pressure
compressed air.
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2. Check friction plates as follows:

a. Blow off all lubricant from the friction plates. Do not
wipe off with a rag.

b. Measure the thickness of each plate with a dial caliper
or micrometer.

c. Ifthe thickness of any plate is less than 0.143 in. (3.62
mm), discard all friction plates and replace with an
entirely new set.

d. Look for worn or damaged fiber surface material (both
sides).

NOTE
Replace all nine friction plates with an entirely new set if any
individual plate shows evidence of wear or damage. Submerge
and soak all friction plates in primary chaincase lubricant for
at least five minutes.

3. Check the steel plates as follows:

a. Discard any plate that is grooved or bluish in color.
Blue plates are likely warped or distorted.

b. Check each plate for distortion. Lay the plate on a
precision fiat surface. Insert a feeler gauge between
the plate and the flat surface in several places.
Replace any steel plate that is warped more than
0.006 in. (0.15 mm).

4. Holding the clutch hub, rotate the clutch shell to check
bearing for smoothness. Replace the bearing if it runs
rough, binds or has any end play.

5. Check the primary chain sprocket and the starter ring gear
on the clutch shell. Replace the clutch shell if either
sprocket or ring gear are badly worn or damaged.

6. Check the siots that mate with the clutch plates on both
the clutch shell and hub. Replace shell or hub if slots are
worn or damaged.

NOTE
Springs are identified by a dab of paint on one face. Refer to
the parts catalog to verify the correct spring is installed.

7. Check the diaphragm spring and diaphragm spring retainer
for cracks or bent tabs. Obtain a new diaphragm spring
or diaphragm spring retainer if either condition exists.
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Bolt (6) (metric)
Diaphragm spring retainer
Diaphragm spring
Pressure plate

Friction plate (9)

Steel plate (8)

Narrow friction plate
Damper spring

NGO R WND =

9.

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

Damper spring seat

Mainshaft nut (metric) ‘
Clutch hub

Retaining ring

Bearing

Clutch shell

Retaining ring

Figure 5-30. Clutch Shell Assembly

Assembly

NOTE

Submerge and soak all friction plates in primary chaincase
lubricant for at least five minutes.

See Figure 5-31. Install the narrow friction plate on the
clutch hub. Engage tabs on plate with siots in clutch shell.

See Figure 5-30. install damper spring seat (2) on clutch
hub (11). It must sit inboard of narrow friction plate (7).
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NOTE
See Figure 5-36. Notice damper spring (4) orientation with
respect to damper spring seat (3).

3. See Figure 5-30. Install damper spring (8) on clutch hub
with the concave side out (facing away from damper spring
seat).

4. Install a steel plate (6) with round edge outward and then
a friction plate (5) on the clutch hub. Install seven
remaining sets in the same manner, alternating between
steel plates and friction plates.

5. Install pressure plate (4) on clutch hub aligning holes in
plate with threaded bosses on hub.

6. Seatdiaphragm spring (3) in recess of pressure plate with
the concave side inward.

7. Align holes in diaphragm spring retainer (2) with threaded
bosses on clutch hub. Tabs on spring retainer contact flats
on inboard side of bosses.

8. Install six bolts (1) (metric) to secure diaphragm spring
retainer to clutch hub. Alternately tighten the bolts to 70-
100 in-lbs (7.9-11.3 Nm).

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 may cause primary chaincase leaks.

9. Install primary chaincase cover and gasket. See
5.3 PRIMARY CHAINCASE COVER, Installation.

10. Fill primary chaincase with lubricant. See 1.9 PRIMARY
CHAINCASE LUBRICANT, Changing Primary Chaincase
Lubricant.

1. Narrow plate
- 2 WRegular plate

Figure 5-31. Friction Plates

CLUTCH PACK AND BEARING

Complete Disassembly

1. Remove the primary chaincase cover. See 5.3 PRIMARY
CHAINCASE COVER, Removal.

2. Remove clutch assembly. See 5.4 DRIVE COMPONENTS,
Removal.
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3. Follow all partial disassembly information under

5.6 CLUTCH, Clutch Pack Only.

NOTE
To avoid possible bearing damage, do not disassemble the
clutch shell and hub assembly unless the bearing, hub or shell
require replacement. Replace the bearing if disassembled.

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)

4. See Figure 5-32. With the transmission side up, remove
retaining ring from clutch hub groove.

5. See Figure 5-33. Supporting clutch shell in same orienta-
tion, use arbor press and a suitable press plug to press
hub from bearing in clutch shell.

6. See Figure 5-34. With the transmission side up, remove
retaining ring from groove in clutch sheli bore.

7. See Figure 5-35. Turn clutch shell over so that transmis-
sion side is down. Using arbor press and a suitable press
plug, press on inner race to remove bearing from ciutch
shell bore.

8. Continue with Cleaning and Inspection found under
5.6 CLUTCH, Clutch Pack Only.

sm02419

Figure 5-32. Clutch Hub Retaining Ring
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Figure 5-33. Pressing Clutch Hub From Bearing

Assembly

1. Orient clutch shell in arbor press with transmission side
up. Be sure to support clutch shell bore on sprocket side
to avoid damage to ears on clutch basket. Using a suitable
press plug, press against outer race until bearing contacts
shoulder in clutch shell bore.

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)

o]

2. See Figure 5-34. Install retaining ring in groove of clutch
shell bore so that flat side of retaining ring is towards
bearing.

o

3. Turn clutch shell over so sprocket side is up. Center hub
in bearing. Be sure that bearing inner race is supported
with sleeve on transmission side. Press hub into bearing
until hub shoulder contacts bearing inner race.

4. See Figure 5-32.Turn assembly over so that the transmis-
sion side is up. Install retaining ring in groove of clutch
hub.

(&3}

Place clutch assembly on bench oriented with the trans-
mission side down.

6. Soak all friction and steel plates in primary chaincase
lubricant for at least five minutes.

7. See Figure 5-36. Install the narrow friction plate on the
clutch hub engaging tabs on plate with slots in clutch shell.

8. Install damper spring seat on clutch hub so that it seats
inboard of narrow friction plate.

9. Install damper spring on clutch hub with the concave side
up (facing opposite damper spring seat).

10. Install a stee! plate and than a friction plate on the clutch
hub. Install seven remaining sets in the same manner,
alternating between steel plates and frictions plates.

11. Install pressure plate on clutch hub aligning holes in plate
with threaded bosses on hub.

12. See Figure 5-37. Seat diaphragm spring (1) in recess of
pressure piate with the concave side down.

13. Align holes in diaphragm spring retainer with threaded
bosses on clutch hub. Tabs on spring retainer contact flats
on inboard side of bosses.

14. Install six boits (5) (metric) to secure diaphragm spring
retainer to clutch hub. Alternately tighten 70-100 in-lbs
(7.9-11.3 Nm).

15. Install clutch. See 5.4 DRIVE COMPONENTS, Installation.

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 may cause primary chaincase leaks.

16. Install primary chaincase cover and gasket. See
5.3 PRIMARY CHAINCASE COVER, instaliation.

17. Fill primary chaincase with lubricant. See 1.9 PRIMARY
CHAINCASE LUBRICANT, Changing Primary Chaincase
Lubricant.
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Figure 5-34. Install Clutch Shell Retaining Ring with Flat
Side Against Bearing

2010 Softail Service: Drive 5-17



smoz426 T T

Steel plate

Clutch hub

Damper spring seat
Damper spring

Starter ring gear
Primary chain sprocket
Narrow friction plate

Noohown=

Figure 5-36. Clutch Stackup
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Diaphragm spring
Jam nut
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Figure 5-37. Assembled Ciutch



TRANSMISSION SPROCKET

5.7

1.

N

W

REMOVAL

'PART NUMBER \ "~ TOOL NAME }

HD-46232 FINAL DRIVE SPROCKET LOCKING
TOOL

HD-47910 'MAINSHAFT LOCKNUT WRENCH

HD-94660-2 PILOT

Remove primary chaincase. See 5.5 PRIMARY CHAIN-
CASE HOUSING, Removal.

Remove debris deflector. See 2.21 BELT GUARD AND
DERRIS DEFLECTOR.

NOTES
Loosen both axle adjusters an equal number of turns to
maintain whee! alignment.

The axle nut retainer for FXCWC will remain in the axle
nut and does not need to be removed.

All but FXCWC: See Figure 5-38. Remove e-clip (1).
Loosen rear axle nut (2). Loosen both axle adjusters (3)
to release tension on the drive belt.

FXCWC: See Figure 5-39. Loosen rear axle nut (2).
Loosen both axle adjusters (3) to release tension on the
drive belt.

NOTE

Only remove sprocket nut while transmission is installed in
frame. Failure to do so will result in damage to transmission
and/or transmission stand.

£

Q.

Rermove transmission sprocket.
a. See Figure 5-40. Remove both screws (1) and lock-
piate (2).

b. See Figure 5-41. Secure sprocket using FINAL DRIVE
SPROCKET LOCKING TOOL (Part No. HD-
46282)(3). Final drive sprocket locking tool must rest
against lower portion of rear fork pivot nut (2).

NOTE
Sprocket nut has a right-hand thread.

c. Install PILOT (Part No. HD-94660-2) on mainshaft.

d. Remove the sprocket nut using MAINSHAFT
LOCKNUT WRENCH (Part No. HD-47910) (1).

Remove belt from sprocket as sprocket is removed.

1. E-Clip
2. Axle nut
3. Axle adjuster

Figure 5-38. Axie Adjusters: All But FXCWC

1. Retainer
2. Axle nut
3. Axle adjuster

Figure 5-39. Axle Adjusters: FXCWC
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1. Screw (2)

2. Lockplate

3. Sprocket nut

4. Sprocket

5. Main drive gear

S

Figure 5-40. Transmission Sprocket
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¥

Mainshaft locknut wrench
Rear fork pivot nut

Final drive sprocket locking tool
3/4 inch breaker bar
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Figure 5-41. Sprocket Nut Removal (Typical)

CLEANING AND INSPECTION

1. Using a non-volatile cleaning solvent, clean sprocket of
ali grease and dirt.

2. Inspect belt and sprocket. See 1.12 DRIVE BELT AND
SPROCKETS, Inspection.

3. Inspect both main drive gear and mainshaft seals. Replace
if damaged.
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INSTALLATION

PART NUMBER TOOL NAME {

HD-46282 FINAL DRIVE SPROCKET LOCKING !

TOOL :

HD-47910  MAINSHAFT LOCKNUT WRENCH

HD-94660-2 J PILOT -
NOTE

Only install sprocket nut while transmission is installed in frame.
Failure to do so will result in damage to transmission and/or
transmission stand.

1. Place transmission sprocket in position. Install the belt on
the sprocket as the sprocket is installed on the main drive
gear.

NOTES
¢ Exercise caution to avoid getting oil on the threads of the
sprocket nut or the integrity of the lock patch may be
compromised.

*  Thetransmission sprocket nut has right-handed threads.
Turn the nut clockwise to install on the main drive gear.

2. See Figure 5-40. Install the sprocket nut. The following
procedure is based on whether a new or used nut is being
used.

a. New sprocket nut: spread a small quantity of clean
engine oil on the inside face of the sprocket nut and
the outside face of the sprocket. Limit the application
to where the surfaces of the two parts contact each
other. Install the sprocket nut until finger tight.

b. Used sprocket nut: apply LOCTITE HIGH
STRENGTH THREADLOCKER 271 (red) to the
threads of the sprocket nut. Also spread a small
guantity of clean engine oil on the inside face of the
sprocket nut and the outside face of the sprocket.
Limit the application to where the surfaces of the two
parts contact each other. Install the sprocket nut until
finger tight.

3. See Figure 5-42. Lock transmission sprocket with the
FINAL DRIVE SPROCKET LOCKING TOOL (Part No. HD-
46282) (2). Final drive sprocket locking tool must rest
against upper portion of rear fork pivot nut (3).

4. Install PILOT (Part No. HD-94660-2) on mainshaft.

5. Using MAINSHAFT LOCKNUT WRENCH (Part No. HD-
47910) (1), tighten sprocket nut to 35 ft-Ibs (47.5 Nm) initial
torque.

6. Loosen sprocket nut to remove initial torque.

7. Tighten sprocket nut to 35 ft-ibs + 35-40 degrees (47.5
Nm + 35-40 degrees).

CAUTION

Failure to use Main Drive Gear Remover and Installer can
cause premature failure of bearing and related parts.
(00540b)

8. See Figure 5-43. Scribe a line (3) on the transmission
sprocket nut (1). Continue the line on the transmission
sprocket (2) as shown.



9. Tighten the transmission sprocket nut an additional 35°
to 45°.

10. Install lockplate over transmission sprocket nut so that two
of lockplate's four drilled holes (diagonally opposite) align
with sprocket's two tapped holes. To find the best fit,
lockplate can be rotated to a number of positions and can
be placed with either side facing sprocket.

NOTE
Maximum allowable tightening of sprocket nut is 45° of clock-
wise rotation after a torque of 35 ft-lbs (47.5 Nm). Do not loosen
sprocket nut to align holes or nut will be under tightened.

11. If holes in lockplate do not align with those in sprocket,
tighten sprocket nut as necessary (up to the 45° maximum)
until sprocket and lockplate holes are in alignment.

12. See Figure 5-40. Install screws (1) through two of the four
holes in lockplate (2), then into two corresponding tapped
holes in sprocket (4).

NOTES
. The screws have LOCTITE patches. With LOCTITE HIGH
STRENGTH THREADLOCKER 271 (red) reapplied before
installation, the screws can be re-used up to three times.

« To ensure the lockplate's security, you must use BOTH
screws when you install the lockplate.

13. Tighten screws to 84-108 in-Ibs (9.5-12.2 Nm).

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 may cause primary chaincase leaks.

14. Install primary chain assembly. See 5.4 DRIVE COMPON-
ENTS.

15. install primary chaincase cover. See 5.3 PRIMARY
CHAINCASE COVER.

16. Fill primary chaincase with lubricant. See 1.9 PRIMARY
CHAINCASE LUBRICANT.

17. Verify pivot shaft torque. See 2.23 REAR FORK.

18. Adjust belt tension. See 1.12 DRIVE BELT AND
SPROCKETS.

19. Verity vehicle alignment and tighten rear axle. See
2.11 VEHICLE ALIGNMENT.

20. Install debris deflector. See 2.21 BELT GUARD AND
DEBRIS DEFLECTOR.

sm02435

Mainshaft locknut wrench

Final drive sprocket locking tool
Rear fork pivot nut

1/2 inch breaker bar

PN

Figure 5-42. Sprocket Nut Installation (Typical)
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1. Transmission sprocket nut
2. Transmission sprocket
3. Line scribed

Figure 5-43. Transmission Sprocket Nut Final Tightening
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DRIVE BELT

5.8

REMOVAL

INSPECTION

1.
2.

Remove rear wheel. See 2.6 REAR WHEEL.

Remove primary chain, clutch, engine compensating
sprocket, and chain adjuster as an assembly. See
5.4 DRIVE COMPONENTS.

Remove primary chaincase housing. See 5.5 PRIMARY
CHAINCASE HOUSING, Removal.

Place a support under rear fork and engine. Remove pivot
shaft and spacer. See 2.23 REAR FORK.

See Figure 5-44. Slip drive belt (2) from transmission
sprocket (1).

sm02584

1. Transmission sprocket
Belt

2
3. Rear wheel sprocket

Figure 5-44. Belt and Transmission Sprocket
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See 1.12 DRIVE BELT AND SPROCKETS, Inspection.
INSTALLATION

AWARNING

Never bend belt forward into a loop smaller than the drive
sprocket diameter. Never bend belt into a reverse loop.
Over bending can damage belt resulting in premature
failure, which could cause loss of control and death or
serious injury. (00339a)

NOTE
FXST, FXSTC and FLSTF/B models use a 20 mm wide belt.
1. See Figure 5-44. Install belt (2) over transmission sprocket
(1)

2. Install pivot shaft and spacer. Remove support holding
engine and rear fork. See 2.23 REAR FORK.

3. Install the primary chaincase housing. See 5.5 PRIMARY
CHAINCASE HOUSING.

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 may cause primary chaincase leaks.

4. Install primary chain assembly. See 5.4 DRIVE COMPON-
ENTS.

5. Install primary chaincase cover. See 5.4 DRIVE COMPON-
ENTS.

6. Fill primary chaincase with lubricant. See 1.9 PRIMARY
CHAINCASE LUBRICANT.

7. Install rear wheel. See 2.6 REAR WHEEL.
8. Align vehicle. See 2.11 VEHICLE ALIGNMENT.

9. Adjust belt tension. See 1.12 DRIVE BELT AND
SPROCKETS.
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FASTENER TORQUE VALUES

6.1

FASTENER TORQUE VALUES IN THIS
CHAPTER

The table below lists torque values for all fasteners presented
in this chapter.

_FASTENER l TORQUE VALUE NOTES
Clutch cable fitting 90-120 in-Ibs | 10.18-13.57 Nm 6.5 CLUTCH RELEASE COVER, Assembly and
Installation

Clutch release cover screws  84-108 in-lbs | 9.5-12.2 Nm 6.5 CLUTCVI"—i'RENLEAS”EbrOVEF{, Assembly and

j ‘Installation ‘
Mainshaft/countershaft nuts £5-95 ftbs  115.3-128.8 Nm 6.6 TRANSMISSION ASSEMBLY, Assembly
Shift drum detent arm fastener 120-150 in-lbs - 13.6-17.0 Nm 6.6 TRANSMISSION ASSEMBLY, Assembly
Shift drum lock plate fasteners 57-63in-lbs | 6.4-7.1 Nm 6.6 TRANSMISSION ASSEMBLY, Assembly
Shifter rod lever screw 18-22 flbs ' 24.4-29.8 Nm 6.8 TRANSMISSION CASE, Assembly
Shifter rod locknut " 80-120in-lbs ~ 9.0-13.6 Nm 6.4 SHIFTER LINKAGE, Shifter Rod
Transmission drain plug  1421ftlbs | 19.0-285Nm 6.6 TRANSMISSION ASSEMBLY, Instaliation
Transmission drain plug ' 14-21 ft-lbs l 19.0—2873:7.757wa '6.'87ThA7NéMVISSION CASE, Installaﬁon ' )
Transmission mdunting bolts-final torque‘ 34-39 f-bs  46.1-52.9 Nm 6.8 TRANSMISSION CASE:InstaIIati&w
Transmission mounting bolts-initial ' 15 ft-lbs 20.3 Nm 6.8 TRANSMISSION CASE, Installation
torque
Transmission side door screw 13-18 ft-lbs 17.6-24.4 Nm 6.6 TRANSMISSION ASSEMBLY, Installation 7
Transmission top cover 84-132in-lbs  9.5-149Nm 6.6 TRANSMISSION ASSEMBLY, Installation  :
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SPECIFICATIONS: TRANSMISSION 6.2

SPECIFICATIONS

Table 6-5. Countershaft Tolerance Specifications

Tabie 6-1. Transmission Specifications | COUNTERSHAFT IN. MM
TRANSMISSION DAT, iTOLERANCE
A e e e
S Countershaft runout 0.000-0.003 0.00-0.08
T 6- forward constant LT e
ype speed O ap consian |Countershaft endplay | 0.001-0.003 | 0.025-0.08
'FORMULA+TRANSMISSION|  Part No. 99851-05 (qt) '1St gear end play (axial) ~ 0.001-0.023 0.03-0.58
AND PRIMARY CHAINCASEi 1st gear clearance (rad{al) O 0004 0. 0020 O 01 0-0. 052
LUBRICANT ‘2nd gear end play (axial) | 0.001-0.40 | 0.03-1.02
SYN320wsoOl N Part No. 99824-03/00QT () 514 gear clearance 0.0004-0.0020 | 0.010-0.052
Capac1ty ‘ 32 oz. ? (radial) |
: i 946.4 mi ; !3rd gear end play (axial) T 0.001-0.042 0.03-1.07
- - ’ 3rd gear clearance 0.0004-0.0020 | 0.010-0. 052
Table 6-2. Transmission Gear Ratios ‘(radial) I
GEAR GEAR RATIO J 4th gear end play (axxal) ' 707.7001-0.028 0.03-0.71
First (low) 334 ! 4th gear clearance \ 0.0004-0.0020 0.010-0.052
: - ‘ ‘(radial) i
Second ! 2. 31 ‘ : ) R
Th'rd S 1.72 1 Table 6-6. Shifter Dog Wear Limit Specifications
IF rth 1.39 b ,
outh - B " SHIFTERDOG | IN. MM |
‘ Flfth 1.19 : ,
- 1st ‘ 0.015-0.112 ; 0.381-2.845 ‘
s h (high : , : ‘ . -
sixhign 1.00 : 2nd . 0021-0136 | 0.5333.454
NOTE 3rd 00140118 ' 03562997
Final gear ratios indicate the number of mainshaft revolutions 4th 0.033-0115  0.838-2.921
required to drive the oulput sprocket one revolution. f 5th 0.016-0.115 ‘ 0.406-2.921
SERVICE WEAR LIMITS “ 6th = 0026-0.123 | 06603124
Table 6-3. Main Drive Gear Specifications Table 6-7. Side Door Bearing Specifications
MAIN DRIVE GEAR (6th) | IN. | MM ': ‘iSIDE DOOR BEARING IN. MM
‘Bearing fit in transmission iO .0003-0. 0017 0. 0076 0. 043 'Fit in side door (tight) O 0001-0.0014 O 0025-0.0356
caser(leose) , ; Fit on countershaft (tlght) ( -0.0004 : -0.010
Fitin bearing (press-fit) ; 0.001-0.003 (00250076 IFiton countershaft loose) | +0.0012 | +0.030
Endplay _. .. hone [  none Fit on mainshaft (tight) -0.0004 -0.010
.Fit on mainshaft (loose) ¢ +0.0012 . +0.030
Table 6-4. Mainshaft Tolerance Specifications ‘ ' -
MAINSHAFTTOLERANCE | IN. [ mm | Table 6-8. Shifter Fork Specifications
Mainshaft runout B \ 0.000-0.003 l O.QO-0.0B {gil]FTER FORKS IN. MM |
'Ma’”Sha“ end play ' none  © noMé  ‘ghifter fork to cam groove end . 0.004-0.012 ' 0.102-0.305
|5th gear end pIay (axial) ¢ 0.002-0.026 ;| 0.05-0.66 play |
|5th gear clearance (rad!al) 10.0004-0.0020 0.009-0.052 i Shifter fork to dog ring end 0.004-0.016 j 0.102-0.4060
wMam drive gear (6th) fit 10.0009-0.0022 0.023-0.056 play , , : .
' ' First and second gear shift 0.258 6.55
fork pad thickness wear limit :
Third and fourth gear shift fork 0.198 ! 5.03
pad thickness wear limit 1
Fifth and sixth gear shift fork ‘ 0.258 i 6.55

pad thickness wear limit
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TRANSMISSION

6.3

POWER FLOW

See Figure 6-1. The 6-speed transmission consists of two
parallel shafts supporting six gears each. The longer, or
mainshaft (7), also supports the clutch and serves as the input
shaft. The shorter shaft is called the countershaft (8).

{Zach gear on the mainshaft is in constant mesh with a corres-
ponding gear on the countershaft. Each of these six pairs of
gears makes up a different speed in the transmission.

The transmission gears are divided into two types, gears that
rotate with the shaft, and freewheeling gears that ride on
bearings and spin freely on the shaft. A gear that rotates with
the shaft always meshes with a freewheeling gear. Also, three
dog rings are able to slide sideways on the shaft. These dog
rings are used to change transmission speeds. The dogs, or
projections, on the sides of the dog rings, engage dogs on
adjacent freewheeling gears, transmitting power through the
transmission.

Gear shifting is accomplished by three forks which fit into
grooves machined into the dog rings that slide on the guide
hubs. The position of the shifter forks is controlled by a drum-
shaped shifter cam located in the transmission side door.

Neutral

Fower is introduced to the transmission through the clutch. In
neutral, with the clutch engaged, the mainshaft 1st, 2nd, 3rd
and 4th gears are rotating, but no power is transferred to the
countershaft since countershaft 1st, 2nd, 3rd and 4th gears
are freewheeling gears.

1st Gear

When the transmission is shifted into first gear, the dog ring
between countershaft 1st and 2nd, which rotates with the
countershaft, engages countershaft 1st, which has been spin-
ning freely on the countershaft driven by mainshaft 1st.

Now countershaft 1st is no longer freewheeling, but locked to
the countershaft causing the countershaft and countershaft

6th to turn. Countershaft 6th transmits the power to the main
drive gear and the sprocket as shown (1).

2nd Gear

Second gear is engaged when the dog ring between counter-
shaft 1st and 2nd is shifted out of countershaft 1st and engages
countershaft 2nd. This locks countershaft 2nd to the counter-
shaft to complete the power flow as shown (2).

3rd Gear

Two shifter forks are used to make the shift from second to
third. One fork moves the dog ring between countershaft 1st
and 2nd to its neutral position, while another fork engages the
dog ring between countershaft 3rd and 4th with countershaft
3rd. This locks countershaft 3rd to the countershatft to complete
the power flow as shown (3).

4th Gear

Fourth gear is engaged when the dog ring between counter-
shaft 3rd and 4th is shifted out of countershaft 3rd and engages
countershaft 4th. This locks countershaft 4th to the countershaft
to complete the power flow as shown (4).

5th Gear

Two shifter forks are used to make the shift from fourth to fifth.
One fork moves the dog ring between countershaft 3rd and
4th to its neutral position, while another fork engages the dog
ring between mainshaft 5th and 6th with mainshaft 5th. This
locks mainshaft 5th to the mainshaft to complete the power
flow as shown (5).

6th Gear

The shift from fifth to sixth gear occurs when the dog ring
between mainshaft 5th and 6th is shifted out of mainshaft 5th,
and is shifted directly into the main drive gear (6th gear). The
main drive gear is locked to the mainshaft resulting in a direct
one-to-one drive ratio from the clutch to the sprocket as shown

(6)-
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First gear
Second gear
Third gear j
Fourth gear :
Fifth gear
Sixth gear
Mainshaft
Countershaft

Figure 6-1. Transmission Power Flow
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SHIFTER LINKAGE

ADJUSTMENT

If operating problems exist, check the shift linkage for wear,
interference or adjustment. Adjust if necessary.

SHIFTER ROD

The shifter rod is set at the factory and should not need
adjustment under normal circumstances. However, if full
engagement or full lever travel is not achieved, adjust the shifter
rod.

NOTE

To ensure proper gear engagement and avoid possible damage
to transmission, the shift levers should not contact the footboard
when shifting.

1. See Figure 6-2. Remove locknut, lockwasher and flat
washer to free front end of shifter rod from inner shift arm.

N

2. Loosen locknuts (1) and adjust rod (2) as necessary.

w

Install flat washer, lockwasher and locknut to fasten front
end of shifter rod to inner shift arm.

4. Tighten locknuts (1) to 80-120 in-lbs (9.0-13.6 Nm).

Locknut (2)
Shifter rod
Locknut, lock washer, flat washer

Figure 6-2. Shifter Rod
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CLUTCH RELEASE COVER

REMOVAL AND DISASSEMBLY

1. Remove maxi-fuse.

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

3. Drain transmission. See 1.10 TRANSMISSION LUB-
RICANT, Changing Transmission Lubricant.

NOTE
Actuating the clutch hand lever after removing the six screws
will help break the cover free.

4. See Figure 6-3. Remove the six screws that hold the clutch
release cover in place. Remove the clutch release cover
and discard the gasket.

5. Add freeplay to clutch cable. See 1.11 CLUTCH, Adjust-
ment.

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)

6. See Figure 6-4. Remove retaining ring (4). Lift inner ramp
(5) and ramp coupling (3) out of clutch release cover.
Disconnect clutch cable end (2) from the ball and ramp
coupling.

7. See Figure 6-5. Remove balls (4) and outer ramp (2).

8. Unscrew clutch cable fitting from clutch release cover.

Figure 6-3. Cover Screws

6-6 2010 Softail Service: Transmission
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ook wh =

abhwh =

Cable fitting i
Clutch cable end
Ramp coupling !
Retaining ring

Inner ramp

Retaining ring opening

Figure 6-4. Clutch Cable Connection

Inner ramp
Outer ramp
Outer ramp tab
Balls (3) ;
Ramp coupling i

Figure 6-5. Coupling and Ramp Assembly

CLEANING AND INSPECTION

See Figure 6-6. Wash the ball and ramp mechanism
components in cleaning solvent.



2. Inspect the three balls (2) and ball socket surfaces on
ramps (1, 3) for wear, pitting, surface breakdcwn and other
damage. Replace damaged parts.

3. Check fit of the ramp coupling (4) on inner ramp (1).
Replace both parts it there is excessive wear.

4. Inspect the retaining ring (6) for damage or distortion.

5. Check clutch cable end for frayed or worn ends. Replace
cable if damaged or worn. Check cable fitting O-ring for
cuts, tears or signs of deterioration.

6. Check the bore in the cover (5) where the ramps (1, 3)
are retained. There should be no wear that would cause
the ramps to cock, causing improper clutch adjustment.

sm03010

Inner ramp

Balls (3)

Outer ramp

Ramp coupling i
Clutch release cover i
Retaining ring ‘
Gasket i
Tab |

ONOGO AWM

Figure 6-6. Release Mechanism Assembly

ASSEMELY AND INSTALLATION

NOTE
Replace catle fitting o-ring if damaged or deformed.

1. See Figure 6-4. 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. See Figure 6-6. Place outer ramp (3) with ball socket side
up in clutch release cover. Be sure tab (8) is in ciutch
release cover slot.

3.  Apply a multi-purpose grease to the balls and outer ramp
sockets. Place a ball in each of the outer ramp sockets.

4. Connect cable end to ramp coupling (4). Install coupling
on inner ramp (1) and place inner ramp and coupling in
position in clutch release cover (5).

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)

NOTE
See Figure 6-4. Retaining ring opening must be centered above
the break in the ribbing at bottom of the clutch release cover.

5. Figure 6-6. Install retaining ring (6).

6. Verify that two dowel pins are in place on transmission
side door flange. Place a new gasket (7) on dowel pins.

NOTE
See Figure 6-3. Clutch release cover screws in positions (1)
and (€) are shorter than the others.

7. See Figure 6-3. Install clutch release cover. Tighten all six
screws to 84-108 in-Ibs (9.5-12.2 Nm) in sequence shown.

8. Tighten clutch cable fitting to 90-120 in-lbs (10.18-13.57
Nm).

9. Fill transmission to proper level with fresh transmission
fiuid. See 1.10 TRANSMISSION LUBRICANT.

10. Adjust clutch cable. See 1.11 CLUTCH.

11. Install exhaust system if removed. See 4.17 EXHAUST
SYSTEM: ALL BUT FLSTF/FLSTFB/FLSTN/FLSTSB or
4.18 EXHAUST SYSTEM:
FLSTF/FLSTFB/FLSTN/FLSTSB.

12. Install maxi-fuse.
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TRANSMISSION ASSEMBLY

REMOVAL

NOTE

Leave the transmission case in the frame unless the case itself
requires replacement. For illustration purposes, some photo-
graphs may show the case removed. For information on case
removal see 6.8 TRANSMISSION CASE.

1. Remove exhaust system. See 4,17 EXHAUST SYSTEM:
ALL BUT FLSTF/FLSTFB/FLSTN/FLSTSB or
4.18 EXHAUST SYSTEM:
FLSTF/FLSTFB/FLSTN/FLSTSB.

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

3. Relieve drive belt tension. See 1.12 DRIVE BELT AND
SPROCKETS.

4. Remove primary chaincase cover, clutch assembly,
primary chain, compensating sprocket assembly and
primary chaincase. See 5.5 PRIMARY CHAINCASE
HOUSING, Removal.

5. Remove the bearing inner race from the transmission
mainshaft. See 5.5 PRIMARY CHAINCASE HOUSING,
Mainshaft Bearing Inner Race.

6. Remove the clutch release cover from the transmission
side door. See 6.5 CLUTCH RELEASE COVER, Removal
and Disassembly.

7. See Figure 6-7. Remove oil slinger assembly from main-
shaft. Remove push rod.

8. Remove transmission top cover, leaving the cover gasket
in place.

9. See Figure 6-8. Place shifter cam pawl on top cover
gasket.

6-8 2010 Softail Service: Transmission
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Retaining ring

Thrust washer (2)
Throw out bearing

Oil slinger

Push rod

Push rod end, left side

A ol S

Figure 6-7. Push Rod Assembly

1. Shifter pawl
2. Top cover gasket surface

Figure 6-8. Set Shifter Pawl on Gasket

NOTE

Only remove and install sprocket nut while transmission is in
vehicle frame. Trying to remove and install sprocket nut with
transmission in transmission stand may cause damage to
transmission or stand.

10. If main drive gear is to be removed, see 6.7 MAIN DRIVE
GEAR AND BEARING, Removal.



11.

12.

sr02582

NOTES
The main drive gear bearing and retainer must be replaced
if the main drive gear is removed. The bearing will be
damaged during the removal procedure.

Do not attempt to remove shafts by tapping them out from
opposite side. If you try to remove the shafts by tapping
them with a hammer, you will damage the side door
bearings. If the side door sticks or binds on the ring
dowels, pry open using indents at each side of side door.

Cover rrainshaft clutch hub splines with tape to prevent
the splines from damaging the main drive gear bearings.

See Figure 6-10. Remove the transmission side door
mounting hardware. Remove exhaust bracket, if equipped.
Pry the side door loose and remove side door, mainshaft,
countershaft and shifter cam from transmission case as
an assembly. Discard gasket.

Locknut (2) i
Retaining ring (2) !
Bearing (2)

Side door

Side door gasket
O-ring
Transmission dipstick |
Transmission case \

N RN

Figure 6-9. Side Door Bearings

1. Bolt (8)
2. S[de door

Figure 6-10. Side Door Hardware

DISASSEMBLY 7

PART NUMBER TOOL NAME

' J-5586A . TRANSMISSION SHAFT RETAINING
| {RING PLIERS

Shifter Cam/Shifter Forks

1. See Figure 6-11. With side door on end (shafts pointing
upward), remove shift fork shafts using easy-out screw
extractor (14) (non-flute design). Shafts have slight inter-
ference fit. Shafts can be reused, do not damage end of
shaft. Mark end of shaft so same end can be reinserted
during reassembly.

NOTE
Shifter shafts have a slight interference fit. Shifter shafts can
be reused. so avoid daraging end of shaft. Mark shafts so
they can be reinstalled in original position during assembly.

2. Remove shift forks from dog rings.

3. See Figure 6-12. Remove lock plate fasteners (3) from
lock plate (2). Discard fasteners.

4. See Figure 6-13. Insert screwdriver and gently pry back
detent arm (4) to remove detent spring (3) tension from
shift cam (5). Remove shift cam.

5. If servicing detent assembly, remove detent screw (2),
detent arm (4), sleeve and detent spring (3). Discard detent
screw.

NOTE
Although many transmission parts can be installed in either
direction, make sure used parts are installed in same direction
as when removed to prolong usable life.

6. See Figure 6-14. Using dog rings, lock two gears in place.
Temporarily place transmission assembly into transmission
case.

7. Remove mainshaft and countershaft locknuts.
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8. Remove transmission assembly from transmission case.

sm03600a &

sm05070a

1. Side door

2. Lock plate

3. Lock plate fastener (2)
4. Shift cam

Figure 6-12. Shift Drum

Mainshaft
Countershaft
Mainshaft 1st gear
Mainshaft 2nd gear
Mainshaft 3rd gear
Mainshaft 4th gear
Mainshaft 5th gear
Countershaft 1st gear
Countershaft 2nd gear
10. Countershaft 3rd gear
11. Countershaft 4th gear
12. Countershaft 5th gear
13. Countershaft 6th gear
14. Screw extractor

CENPORALDN

Figure 6-11. Gear Set
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Screwdriver
Detent fastener
Detent spring
Detent arm
Shift cam

Figure 6-13. Detent Assembly

Retaining ring (2)

Bearing (2) i

Mainshaft locknut i
Countershaft locknut

EEARSEN

Figure 6-14. Side Door Locknuts

Mainshaft

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)

NOTE

As mainshaft 4th gear, 3rd gear, 2nd gear and 1st gear are an
integral part of the shaff, damage to any gear requires main-
shaft replacement.

1. See Figure 6-15. Using TRANSMISSION SHAFT
RETAINING RING PLIERS (Part No. J-5586A), remove
retaining ring. Remove dog ring (3), guiding hub (2),
mainshaft 5th gear (4) and bearing.

NOTE
Do not press directly on the end of the mainshaft. Place a
spacer such as a washer between the end of the mainshaft
and the press ram.

2. Place transmission assembly in arbor press and press
mainshaft out of side door bearings.

2010 Softail Service: Transmission 6-11



sm03599a

1. Retaining ring pliers
2. Guiding hub

3. Dogring

4. Mainshaft 5th gear

Figure 6-15, Mainshaft Retaining Ring
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Spacer

Countershaft 1st gear
Bearing

Dog ring

Lock ring

Securing segment (2)
Guiding hub
Countershaft 2nd gear
Bearing

. Lock ring

. Securing segment (2)
. Interrial spline washer
. Countershaft 3rd gear

14.
15.
16.
17.
18.
19.
20.
21.

22,

23.
24.
25.
26.

Figure 6-16.

Bearing

Lock ring

Securing segment (2)

Dog ring

Guiding hub

Countershaft 4th gear
Bearing

Countershaft 5th gear (part of
countershaft)

Countershaft 6th gear (part of
countershaft)

Mainshaft

Bearing

Mainshaft 4th gear

Mainshaft 3rd gear

27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.

Mainshaft and Countershaft Assembly
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Mainshaft 2nd gear
Mainshaft 1st gear
Mainshaft 5th gear
Dog ring

Guiding hub
Retaining ring
Retaining ring
Main drive gear bearing (2)
Main drive gear
O-ring

Bearing spacer
Retaining ring

Oil seal




Countershaft

NOTES
*  [fremoving countershaft without removing the mainshaft,

hold countershaft 3rd and 4th gear shift dog up while
pressing countershaft out of side door bearings.

» Do notpress directly on the end of the countershaft. Place
a spacer such as a washer between the end of the coun-
tershaft and the press ram.

1. Press countershaft out of side door bearings.

2. See 6.6 TRANSMISSION ASSEMBLY, Disassembly,
Replacing Side Door Bearings for side door bearing
replacement.

3. See Figure 6-17. Remove washer (1), countershaft 1st
gear (2) and bearing.

NOTE
See Figure 6-18. Note the direction that the 2nd gear locking
ring is installed.

4. Remove countershaft 2nd gear lock ring.

5. See Figure 6-19. Remove securing segments (1). Remove
dog ring (3), guiding hub (2), countershaft 2nd gear (4)
and bearing.

sm03020a

1. Washer
2. Countershaft 1st gear

Figure 6-17. Countershaft 1st Gear
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Securing segment ;
Guiding hub |
Dog ring !

[P wn

Countershaft 2nd gear

Figure 6-19. Securing Segment

NOTE
See Figure 6-20. Note the direction that the 3rd gear locking
ring is installed.
6. Remove countershaft 3rd gear lock ring.

7. See Figure 6-21. Remove securing segments (1), internal
spline washer (2), countershaft 3rd gear (3) and bearing.

NOTE
See Figure 6-22. Note the direction that the 4th gear locking
ring is installed.

8. Remove 4th gear lock ring (1), securing segments, dog
ring (3), guiding hub (2), and countershaft 4th gear (4) and
bearing.



NOTE
As countershaft 5th gear and 6th gear are an integral part of
the shaft, damage to either gear requires countershaft
replacement.

sm03023

Figure 6-20. Third Gear Lock Ring

sm03024

2. Internal spline washer

|
1. Securing segment |
- 3. Countershaft 3rd gear |

Figure 6-21. Countershaft Third Gear

sm03025a

1. 4th gear lock ring i
2. Guiding hub
3. Dogring :
4. Countershaft 4th gear

Figure 6-22. Countershaft Assembly

Replacing Side Door Bearings

NOTE
Always replace side door bearing if the shaft is pressed out.

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)

1. See Figure 6-23. Remove the retaining rings (2).

2. Press the bearings out of the side door.

Locknut (2)
Retaining ring (2)
Bearing (2)

Side door

Side door gasket !
O-ring ‘
Transmission dipstick
Transmission case

PN RA~ON =

Figure 6-23. Side Door Bearings
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CLEANING AND 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 with solvent. Blow parts dry with low pres-
sure compressed air.

2. Check gear teeth for damage. If gears are pitted, scored,
rounded, cracked or chipped, they should be replaced.

3. Inspect the engaging dogs and pockets on the dog rings.
Replace the dog rings if dogs and/or pockets are rounded,
battered or chipped.

4. Inspect guiding hubs. Replace guiding hubs if splines are
rounded, battered or chipped.

5. Inspect shift fork shafts. Replace if bent or damaged.

6. Inspect shift forks for wear or signs of overheating.
Replace a shift fork if it is excessively worn or shows signs
of overheating.

7. See Figure 6-24. Using a small carpenter's square, verify
the shift forks are square. if shift fork does not rest directly
on the square, then it is bent and must be replaced.

8. Inspect shift drum and bearing. Replace shift drum
assembly if drum or bearing are damaged.

9. Clean shift cam lock plate mounting holes in transmission
bearing housing.

10. Inspect side door bearings. Bearings must rotate freely
without drag. Replace the bearings if pitted, grooved or if
the shafts were removed.

sm03006

Figure 6-24. Checking Fork
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ASSEMBLY

PART NUMBER TOOL NAME

J-5586A TRANSMISSION SHAFT RETAINING ;
RING PLIERS ;

Installing Side Door Bearings

NOTES

»  Always replace side door bearing if the shaft was pressed
out.

. To perform the next step, you must use a plate for support
or the bearing door will be damaged.

*  When pressing new bearings into side door, press on the
outside diameter of the bearing side with the numbers
stamped on it.

1. Support the door from the opposite side at the bearing
bores with a flat plate.

2. Position new bearing over bore with number side UP.

3. Using a press, apply pressure to the outer diameter of the
bearing until the bearing is seated in the bore.

AWARNING

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

4. See Figure 6-23. Install beveled retaining ring (2) with the
flat side next to the bearing.

Countershaft

NOTES

*  Replace retaining ring and all gear roller bearings with
new parts during assembly. Lubricate needle bearings
and races with clean transmission lubricant before install-
ation.

» Install securing segments so the side with the rounded
edge is facing up and the side with the straight edge is
down. Be sure segments fully engage grooves in counter-
shaft.

. One side of the 2nd, 3rd, and 4th gear lock rings have a
waved, stepped face. The waved, stepped face always
faces the securing segments.

1. See Figure 6-22. Install new needle bearing, countershaft
4th gear (4), guiding hub (2), dog ring (3) securing seg-
ments and internal splined washer (1) on countershaft.

2. See Figure 6-21. Install new needle bearing, countershaft
3rd gear (3), internal spline washer (2) and securing seg-
ments (1).

3. See Figure 6-20. Place countershaft 3rd gear lock ring
over securing segments.

NOTES
e In next step, the side of the guiding hub with the deeper
counterbore faces countershaft 2nd gear.

«  Countershaft 2nd gear bearing is wider than other bearings
on the countershatt.
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See Figure 6-19. Install new needle bearing, countershaft
2nd gear (4), guiding hub (2), dog ring (3} and securing
segments (1) on countershaft.

See Figure 6-18. Place lock ring over securing segments
with the stepped face of the lock ring against the securing
segments.

See Figure 6-17. Instali new needle bearing, countershaft
1st gear (2) and washer (1).

NOTES
If installing countershaft only, hold countershaft 3rd and
4th gear shift dog up while pressing side door bearing on
to countershaft.

Failure o press on inner bearing races while pressing
bearings on the shafts will damage the bearings.

See Figure 6-25. Place countershaft in an arbor press
supporting countershaft 6th gear. Using a suitable socket,
press ort inner bearing race until side door bearing con-
tacts countershaft 1st gear washer.

4

Figure 6-25. Installing Countershaft

Mainshafi

NOTES

Failure to press on inner bearing race while pressing
bearing cn the shaft will damage the bearing.

See Figure 6-26. Hold dog ring so that it is engaged with
countershaft 3rd gear during the press procedure. If press
is performed with dog ring engaged with couritershaft 4th
gear, contact with mainshaft 4th gear will push shafts out
of alignment and result in possible bearing and gear
damage.

Place mainshaft in an arbor press, supporting mainshaft
4th gear.

Place rear side door bearing over mainshaft. Using a
suitable socket, press on inner bearing race until side door
bearing contacts mainshaft 1st gear.

See Figure 6-15. With side door on end (shafts pointing
upward), install new bearing and mainshaft 5th gear (4).

4. Be sure guiding hub counterbore is facing mainshaft 5th
gear and install guiding hub (2) and dog ring (3).
5. Install new retaining ring using TRANSMISSION SHAFT
RETAINING RING PLIERS (Part No. J-558€A) (1).
smo28s0a™ ¥

\
|
|
|

Figure 6-26. Raise and Hold Dog Ring

Shifter Cam/Shifter Forks

1.

1

10.

11.

Using dog rings, lock two gears in place. Temporarily place
transmission assembly into transmission case.

Install new nuts on mainshaft and countershaft. Tighten
nuts to 85-95 ft-Ibs (115.3-128.8 Nm).

Remove transmission assembly from case.
Place side door on bench with shafts pointing upward.

if removed, install detent arm assembly:

a. See Figure 6-27. Clean detent screw mounting hole
in transmission side door.

b. Assemble new detent screw, detent arm, sleeve and
detent spring. Mount detent assembly in bearing
housing as shown. Make certain to orient spring and
detent arm as shown in the figure. Tighten screw to
120-150 in-Ibs (13.6-17.0 Nm).

See Figure 6-28. Using screwdriver (1), pull detent arm
back to allow instaliation of shift cam assembly.

Install shift cam assembly (5).

See Figure 6-29. Install lock plate (2) and new lock plate
fasteners (3). Tighten fasteners to 57-63 in-lbs (6.4-7.1
Nmj).

See Figure 6-30. The forks are different from each other
and are identified as shown.

See Figure 6-31. Insert shifter fork (2) into the slot of the
dog ring in between mainshaft 5th and 6th gear. Slide long
shift shaft through 5th and 6th gear shifter fork and install
shaft in hole in side door.

Insert shifter fork (6) into the slot of the dog ring in between
countershaft 3rd and 4th gear. Insert shifter fork (9) into
the slot of the dog ring in between countershaft 1st and
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2nd gear. Slide short shift shaft through countershaft shifter
forks and install shaft in hole in side door.

NOTE
If main drive gear was removed, install it now. See 6.7 MAIN
DRIVE GEAR AND BEARING.

sm03018

1. Detent screw
2. Detent arm

3. Sleeve

4. Detent spring

Figure 6-27. Detent Assembly
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sm03601a

Screwdriver
Detent fastener
Detent spring
Detent arm
Shift cam

Figure 6-28. Detent Assembly
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gRLN -

Side door
Lock plate
Lock plate fastener (2)
Shift cam

Figure 6-29. Shift Drumn

Long shift shaft

5th and 6th gear shifter fork

Short shift shaft

3rd and 4th gear shifter fork
1st and 2nd gear shifter fork

Figure 6-30. Shifter Forks and Shafts
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1. Long shift shaft

2. 5th and 6th gear shifter fork
3. 5th gear

4. Short shift shaft

5. 5th gear

6. 3rd and 4th gear shifter fork
7. 3rd gear

8. 2nd gear

9. 1st and 2nd gear shifter fork
10. 1st gear

Figure 6-31. Transmission Gears and Shifter Forks

INSTALLATION

1. Cover mainshaft clutch hub splines with tape to prevent
the splines damaging the main drive gear oil seal.

2. Verify that two ring dowels are in place on side door flange.
place a new gasket on the ring dowels.

3. Apply clean transmission lubricant to the main drive gear

bearings.

NOTE

Be sure the transmission filler plug/dipstick is removed before
installing transmission assembly. Contact with the filler
plug/dipstick will prevent installation of transmission assembly.

4.

5.

install the transmission assembly in the transmission case.

If equipped. place exhaust bracket into position. install
side door fasterners.

See Figure 6-32. Tighten all side door hardware in the
sequence shown to 13-18 ft-lbs (17.6-24.4 Nm).
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Figure 6-32. Side Door Hardware Torque Sequence

Install mainshaft bearing inner race. See 5.7 TRANSMIS-
SION SPROCKET.

See Figure 6-7. Install push rod assembly (items 2-5) in
mainshaft hole. Secure with new retaining ring (1) if
removed.
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NOTE

The two top side cover fasteners are shorter in length than the
others.

9.

10.

11.
12.

13.

14.

15.

16.

17.

Install the clutch release cover, using a new gasket. See
6.5 CLUTCH RELEASE COVER.

Remove shifter cam pawl from top cover gasket surface
and place on shift cam. Install new transmission top cover
gasket. Install transmission top cover. Install top cover
fasteners and tighten to 84-132 in-Ibs (9.5-14.9 Nm).

Install vent hose to top cover fitting, if removed.

Install transmission sprocket nut. See 5.7 TRANSMISSION
SPROCKET.

Install primary chaincase, clutch assembly and primary
cover. See 5.3 PRIMARY CHAINCASE COVER, Installa-
tion.

Replace o-ring on plug. Clean and install transmission
drain plug. Tighten to 14-21 ft-Ibs (19.0-28.5 Nm).

Fill transmission to proper level with fresh transmission
fluid. See 1.10 TRANSMISSION LUBRICANT.

Install oil tank. See 3.31 OIL TANK: ALL BUT FXCWC or
3.32 OIL TANK: FXCWC.

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



MAIN DRIVE GEAR AND BEARING

6.7

REMOVAL
gﬁ)iﬁ?ﬁi)ﬁéiﬁﬁ’ |  TOOLNAME N
HD-35316-10 'PILOT '
HD-35316-11  |RECEIVER CUP
HD-35316-3A %CROSSiPLAfE '
HD-35316-4A 8 IN. BOLT
HD-35316-5 112 IN. BOLT
HD-35316-7 'WASHER '
'HD-35316-9 'BEARING DRIVER f
'HD-35316-C 'MAIN DRIVE GEAR/BEARING :

'REMOVER AND INSTALLER '
'HD-95637-10 'LONG BOLTS
HD-95637-46B  'WEDGE ATTACHMENT
'RS-25100-200  ,BEARING

NOTE

Leave the transmission case in the frame unless the case itself
must be replaced. For illustration purposes, some photographs
may show the case removed.

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

2. Remove the primary chaincase cover, clutch assembly,
primary chain, compensating sprocket and primary
chaincase. See 5.5 PRIMARY CHAINCASE HOUSING.

3. Remove the bearing inner race from the transmission
mainshaft. See 5.5 PRIMARY CHAINCASE HOUSING,
Mainshaft Bearing Inner Race.

4. Remove the transmission side door. See 6.6 TRANSMIS-
SION ASSEMBLY.

| cwmon

Failure to use Main Drive Gear Remover and Installer can
cause premature failure of bearing and related parts.
(00540b)

NOTE
Main drive gear and bearing can be removed with the transmis-
sion case in e frame after removing door assembly. Use
MAIN  DRIVE  GEAR/BEARING REMOVER  AND
INSTALLER (Part No. HD-35316-C).

5. Remove retaining ring.

NOTES
»  The main drive gear bearing and retaining ring must be
replaced if the main drive gear is removed. The bearing
will be damaged during the removal procedure.

. The CROSS PLATE (Part No. HD-35316-3A) is stamped.
"UP 6 SPEED". Mount cross plate with this end pointing
up.

See Figure 6-33. Place CROSS PLATE (Part No. HD-
35316-3A) (1) on right side of transmission case as shown,

»

and secure with two screws (2). Position cross plate so
that large bolt hole ir cross plate is lined up with center of
main drive gear (4).

7. Apply a light coat of graphite lubricant to the threads of
the 12 IN. BOLT (Part No. HD-35316-5) (3) and insert
through cross plate and main drive gear.

8. At left side of transmission case, place WASHER (Part
No. HD-35316-7), BEARING (Part No. RS-25100-200)
{6), flat washer (7) and nut (8) over end of bolt. Tighten
nut until main drive gear is free.

NOTES
. When removing the main drive gear, the gear is pressed
out against the resistance of the bearing inner race.
Without any support at the inner race, the bearing is des-
troyed. Whenever the main drive gear is removed the main
drive gear bearing must also be replaced.

*  See Figure 6-34. When the main drive gear is removed,
a portion of the bearing inner race remains attached to
the rain drive gear. If the main drive gear is to be re-used,
this inner race must be removed first.

9. Remove tool and remove gear from gearcase.

10. See Figure 6-34. Use WEDGE ATTACHMENT (Part
No. HD-95637-46B) and LONG BOLTS (Part No. HD-
95637-10) to remove inner race from main drive gear.

11. Remove large main drive gear oil seal.
12. Remove retaining ring from bearing bore.

13. See Figure 6-35. Slide PILOT (Part No. HD-35316-10) (3)
over small end of BEARING DRIVER (Part No. HD-35316-
9) (2).

14. Apply a light coat of graphite lubricant to the threads of
the 8 IN. BOLT (Part No. HD-35316-4A) (1) and insert
through bearing driver and pilot.

15. Insert bolt with bearing driver and pilot into right side of
transmission case, through main drive gear bearing (4).
Make sure bearing driver fits up against main drive gear
bearing and pilot is centered in bearing bore.

16. At left side of case, slide RECEIVER CUP (Part No. HD-
35316-11) (5) onto boit and over main drive gear bearing.
Install BEARING (Part No. RS-25100-200) (6), tlat washer
(7) and nut (8) over end of bolt.

NOTE
Support bearing remover assembly as you remove bearing in
the following step. Entire assembly will fall out of transmission
case when bearing comes free.

17. Tighten nut until main drive gear bearing is free.

18. Discard main drive gear bearing.
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Cross plate
Screw (2)
12 in. bolt
Main drive gear
Washer

Bearing
Flat washer
. Nut

joNOOThWN =

Figure 6-33. Removing Main Drive Gear

1. Main drive gear
2. Long bolt (2)
3. Wedge attachment

4. Pressram

Figure 6-34. Removing inner Bearing Race From Main Drive
Gear
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8 in. Bolt
Bearing driver i
Pilot

Main drive gear bearing
Receiver cup

Bearing

Flat washer

PN R LOP

Figure 6-35. Removing Main Drive Gear Bearing

CLEANING AND INSPECTION
|PART NUMBER TOOL NAME |
{HD-47932 MAIN DRIVE GEAR BEARING AND
§ SEAL INSTALLATION TOOL ;

L

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 solvent except the transmission case
and needle bearings. Blow dry with compressed air.

NOTE
Never wash the transmission case and needle bearings with
solvent unless the needle bearings are to be replaced. Normal
cleaning methods will wash dirt or other contaminants into the
bearing case (behind the needles) and leads to bearing failure.

2. Inspect the main drive gear for pitting and wear. Replace
if necessary.

3. Inspect the needle bearings inside the main drive gear.
Replace the needle bearings if the mainshaft race is pitted
or grooved.



4. Replace the sprocket if teeth are cracked or worn. See
5.7 TRANSMISSION SPROCKET, Cleaning and Inspec-
tion for more information.

5. Inspect the needle bearings on the inside of the main drive
gear. If mainshaft race surface appears pitted or grooved,
replace these bearings.

NOTE
If the main drive gear needle bearings and/or seal need to be
replaced, continue as follows. Otherwise, proceed to
6.8 TRANSMISSION CASE, Assembly.

Needle Bearing Replacement

L Awanne

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

NOTES
*  See Figure 6-37. When replacing needle bearings, discard
original retaining rings (1) and install replacement retaining
rings (2).
. To install the inner main drive gear needle bearings and

mainshafi seal, use MAIN DRIVE GEAR BEARING AND
SEAL INSTALLATION TOOL (Part No. HD-47932).

1. See Figure 6-36. Remove mainshaft seal (6). Remove
retaining rings (1), needle bearings (2) and spacer (5) from
main drive: gear (3). Discard retaining rings.

2. Remove &nd discard O-ring (4).

503036

Retaining ring (2)
Needle bearing (2)
Main drive gear
O-ring

Spacer

oupwhd~

Mainshraftr seal

Figure 6-36. Main Drive Gear Assembly

[ e
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1. Original retaining ring
2. Replacement retaining ring

Figure 6-37. Main Drive Gear Retaining Rings

3. See Figure 6-38. Install clutch side needle bearing using
an arbor press and the 0.400 in. step end of toal as shown.
Press until tool contacts gear.

sm0304¢C

Figure 6-38. Installing Clutch Side Needle Bearing in Main
Drive Gear

NOTE

An alternative method is provided which allows the mainshaft
seal to be pressed into place after installation of the main drive
gear. See 6.7 MAIN DRIVE GEAR AND BEARING, Installation.

4. See Figure 6-39. Turn over tool and press in mainshaft
seal using the 0.090 in. step with garter spring side down.

5. Install spacer.

6. See Figure 6-40.Turn over the main drive gear in the arbor
press. With the tool at the 0.188 in. step, press inner
bearing until tool contacts gear.

AWARNING

Wear safety glasses or goggles when removing or
installing retaining rings. Retaining rings can slip from the
pliers and could be propelied with enough force to cause
serious eye injury. (00312a)
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7. See Figure 6-36. Install new retaining rings (1).

8. Install new O-ring (4) into groove in main drive gear.

sm03044

Figure 6-39. Pressing in Seal

sm02302

P

Figure 6-40. Installing Transmission Side Needle Bearing
in Main Driver Gear
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INSTALLATION
[PART NUMBER
b

'HD-35316-12
THBE&B 3A

TOOL NAME
INSTALLER CUP
CROSS PLATE ;

|HD-35316-4A ‘8 IN. BOLT o
'HD 35316-5 ]15 N.BOLT
'HD 35316-7 'WASHER -
‘HD 35316-8 .BEARING DRIVER !
'HE>117856 1 HNSJTALT_E?f T
\HD-478562 "PILOT B B |
|HD-47856-3 |AB/§>?EE !
\HD-47856-6  |NUT B N {
tHE) 478567 |CROW'S FOOTWRENCH |

CAUTION

Improper tightening of sprocket nut can cause drive
component damage. (00541b)

Installing Main Drive Gear Bearing

NOTE

CROSS PLATE (Part No. HD-35316-3A) will retrofit to earlier
transmissions. Note that one end of cross plate is stamped,
"UP 6 SPEED". Mount cross plate with this end pointing up for
6 speed transmissions.

1. See Figure 6-41. Place CROSS PLATE (Part No. HD-
35316-3A) (2) onright side of transmission case as shown,
and secure with two screws (3). Position cross plate so
that large bolt hole in cross plate is lined up with center of
main drive gear bearing bore in left side of transmission
case.

2. Apply a light coat of graphite lubricant to the threads of 12
IN. BOLT (Part No. HD-35316-5) (1) and install through
cross plate and main drive gear bearing bore.

3. At left side of case, place main drive gear bearing (4),
BEARING DRIVER (Part No. HD-35316-8) (5), BEARING
(6), FLAT WASHER (7) and NUT (8) over end of bolt.

4. Tighten nut until main drive gear bearing bottoms against
lip cast into transmission case bearing bore.
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1. 12in. bolt 5
2. Cross plate |
3. Screw (2) ‘
4. Main drive gear bearing

5. Bearing driver

6. Bearing

7. Flat washer ;
8. Nut !

Figure 6-41. Installing Main Drive Gear Bearing (Typical)

Installing Main Drive Gear

NOTE

See Figure 6-42. Make sure new o-ring (4) is installed onto
main drive gear (3). Lubricate o-ring with clean engine oil before
installing drive gear into transmission case.

1. See Figure 6-42. Apply a light coat of graphite lubricant
to the threads of 8 IN. BOLT (Part No. HD-35316-4A) (1)
and insert through WASHER (Part No. HD-35316-7) (2)
and main drive gear (3). Insert assembly into transmission
case, through main drive gear bearing.

2. Atoutside of case, place INSTALLER CUP (Part No. HD-
35316-12) (5), BEARING (6), FLAT WASHER (7) and
NUT (8) over end of bolt.

3. Tighten nut until main drive gear contacts rain drive gear
bearing.

NOTE
See Figure 6-43. In next step, bearing retaining ring must be
installed with the flat side facing the bearing and the opening
in the ninety degree range shown.

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

4. See Figure 6-44. Install new retaining ring (2).

3m03053

ONoOGO RN =

8 in. bolt :
Washer

Main drive gear

O-ring
Installer cup
Bearing
Flat washer
Nut

Figure 6-42. Installing Main Drive Gear (Typical)

Figure 6-43. Retaining Ring Opening

Installing Main Drive Gear Large Seal

1.

See Figure 6-44. From outside of crankcase, install
PILOT (Part No. HD-47856-2) over end of main drive gear
bearing inner race.

Coat lips of new mair drive gear seal with FORMULA+
TRANSMISSION AND PRIMARY CHAINCASE LUB-
RICANT (Part No. 99851-05, qt).

See Figure 6-45. Place seal over pilot with garter spring
facing bearing, and position seal squarely in end of
crankcase bore.

2010 Softail Service: Transmission 6-25



NOTE
ADAPTER (Part No. HD-47856-3) and main drive gear have
right-hand threads.

4. See Figure 6-46. Thread ADAPTER (Part No. HD-47856-
3) onto end of main drive gear until it contacts main drive
gear.

1. Pilot
| 2._Retaining Ring

L

Figure 6-44. Install Pilot

Figure 6-45. Place Main Drive Gear Seal Over Pilot
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Figure 6-46. Install Adapter

5. See Figure 6-47. Slide INSTALLER (Part No. HD-47856-
1) (1) over adapter until cupped end of installer is flat
against seal.

6. Thread NUT (Part No. HD-47856-6) (2) onto end of
adapter, until it tightens against instatler.

7. See Figure 6-48. Place CROW'S FOOT WRENCH (Part
No. HD-47856-7) (1) with 1/2 inch drive breaker bar (2)
on large nut. Place an adjustable wrench (3) on flats of
hex head cast into end of adapter.

8. Holding adjustable wrench, tighten large nut with crow's
foot wrench until outer face of seal is flush with outer edge
of transmission bore.

NOTE
Itis acceptable to recess seal as much as 0.030 in. (0.762 mm)
below outer edge of bore. Seal depth will be controlled by tool.

9. Remove nut, installer, adapter and pilot.

10. Install side door and transmission components. See
6.6 TRANSMISSION ASSEMBLY, Installation.

11. Install sprocket and drive belt. See 5.7 TRANSMISSION
SPROCKET. Do not adjust belt at this time.

12. Install the bearing inner race on the transmission main-
shaft. See 6.8 TRANSMISSION CASE, Assembily.

13. Install the primary chaincase housing. See 5.5 PRIMARY
CHAINCASE HOUSING, Installation.

14. Install the clutch assembly, primary chain, chain tensioner
assembly and compensating sprocket components See
5.4 DRIVE COMPONENTS, Installation.

15. Install the primary chaincase cover. See 5.3 PRIMARY
CHAINCASE COVER, Installation.

16. Adjust the drive belt. See 1.12 DRIVE BELT AND
SPROCKETS, Adjusting Belt Deflection.

17. Install exhaust system. See 4.17 EXHAUST SYSTEM:
ALL BUT FLSTF/FLSTFB/FLSTN/FLSTSB, System or
4.18 EXHAUST SYSTEM:
FLSTF/FLSTFB/FLSTN/FLSTSB, System.



&

1. Crow's foot wrench
2. 1/2 inch breaker bar

- | 3. Adjustabl |
Figure 6-47. Installer and Nut | 3. Adjustable wrench _

1. Installer
2. Nut

Figure 6-48. Press Seal Into Crankcase
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TRANSMISSION CASE

REMOVAL

For information on pulling transmission case from frame, see
3.14 REMOVING ENGINE FROM CHASSIS.

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)

1. Disconnect battery, negative cable first. See 1.25 BAT-
TERY MAINTENANCE, Disconnection and Removal.

2. Drain engine oil. See 1.6 ENGINE OIL AND FILTER,
Changing Oil and Filter.

3. Drain transmission lubricant. See 1.10 TRANSMISSION
LUBRICANT, Changing Transmission Lubricant.

4. Remove starter. See 7.13 STARTER, Removal.

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

6. Remove transmission assembly. See 6.6 TRANSMISSION
ASSEMBLY, Removal.

7. Position jack under lower frame crossmember to support
rear of motorcycle. Slide wooden blocks beneath the
crankcase to support the weight of the engine and trans-
mission assembly.

NOTE
When removing pivot shaft, make note of spacer position on
each side of transmission. Spacers differ slightly in length from
each other and must be installed on the same side from which
they were removed.

8. Remove pivot shaft. See 2.23 REAR FORK, Removal.

9. Disconnect vehicle speed sensor (VSS). See
7.28 VEHICLE SPEED SENSOR (VSS), Removal.

10. Disconnect neutral switch. See 7.31 NEUTRAL SWITCH,
Removal.

11. Mark splines on shift arm and shift shaft to assist in
assembly. Remove shift arm from shift shaft.

12. Remove four fasteners that connect transmission to
engine.

NOTE
See Figure 6-49. Do not use a hammer to remove transmission.
If the transmission sticks or binds on the ring dowels, gently
pry away from crankcase using the pry point.

13. Move transmission rearward until two ring dowels in lower
flange are free of crankcase. Remove transmission case
from left side of the motorcycle.
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Figure 6-49. Side Door Pry Point

INSTALLATION

1. Install new ground post at top of transmission case.
Tighten ground post until snug.

NOTE
A new transmission case comes with the shifter shaft sleeve
and seal, centering screw, countershaft needle bearing and
main drive gear bearing and seal installed.

2. Thoroughly wipe all engine oil from pockets in crankcase
flange.

3. Install new gasket engaging two index pins in holes of
transmission flange.

4. See Figure 6-50. Verify that transmission dowels are
seated. Place transmission case into position behind
crankcase. Mate engine and transmission flanges.

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

a. Using a crosswise pattern, hand tighten fasteners.
Shorter bolts are installed at the top, longer bolts are
installed at the bottom.

b. Alternately tighten bolts to 15 ft-lbs (20.3 Nm) in the
same crosswise pattern.

c. Final tighten bolts to 34-39 ft-Ibs (46.1-52.9 Nm).

NOTE
When installing pivot shaft, make sure spacers are installed
on the same side from which they were removed. Spacers
differ slightly in length from each other.

6. Install pivot shaft. See 2.23 REAR FORK, Instalfation.
7. Install shift shaft on shift arm.

8. Install transmission assembly and main drive gear. See
6.6 TRANSMISSION ASSEMBLY, instailation.

9. Adjust drive belt tension. See 1.12 DRIVE BELT AND
SPROCKETS.



10. Install primary chaincase. See 5.5 PRIMARY CHAINCASE
HOUSING.

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

11. Install primary chaincase cover. See 5.3 PRIMARY
CHAINCASE COVER.

12. Install the exhaust system. See 4.17 EXHAUST SYSTEM:
ALL BUT FLSTF/FLSTFB/FLSTN/FLSTSB or
4.18 EXHAUST SYSTEM:
FLSTF/FLSTFB/FLSTN/FLSTSB.

—_
(Y]

Clean transmission drain plug and install. Tighten to 14-
21 ft-lbs (19.0-28.5 Nm). Place motorcycle in an upright
position. Fill transmission to proper level with fresh trans-
mission fluid. See 1.10 TRANSMISSION LUBRICANT.

CAUTION

Do not overfill the primary chaincase with lubricant.
Overfilling can cause rough clutch engagement, incom-
plete disengagement, clutch drag and/or difficulty in
finding neutral at engine idle. (00199b)

14. Fill primary. See 1.9 PRIMARY CHAINCASE LUBRICANT.
15. Fill engine oil. See 1.6 ENGINE OIL AND FILTER.

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. Connect battery cables.

Figure 6-50. Transmission Housing to Crankcase Torque
Sequence

DISASSEMBLY

Shifter Arm Assembly

1. See Figure 6-51. After removing door assembly, remove
screw (8) and shifter rod lever (9) from the shifter pawl
lever assembly (1).

2. Remove retaining ring (7), washer (6) and seal (5). Discard
retaining ring and seal. Pull shifter pawl lever assembly
out of the transmissicn case.

I

3. Inspect sleeve (2) inside transmission case.

CLEANING AND 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 ali parts in solvent except the case and main drive
gear needle bearings. Blow parts dry with low pressure
compressed air.

NOTE
Never wash the transmission case and needle bearings with
solvent. Normal cleaning methods will wash dirt or other con-
taminants info the bearing case (behind the needles) leading
to bearing failure.

2. See Figure 6-51. Inspect the shifter paw! lever assembly
(1) for wear. Replace assembily if pawl ends are damaged.
Replace centering spring (3) if elongated.

3. Inspect the shifter spring (4). Replace if the spring fails to
hold the pawl on the cam pins.

4. Thoroughly clean the oil pan with solvent.

5. Inspect preformed transmission top cover vent hose for
nicks, cuts or general deterioration. Replace as necessary.
Use low-pressure compressed air to verify that hose and
fitting are unobstructed.
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Shifter pawi lever assembly
Sleeve (inside transmission case)
Shift lever centering spring
Shifter shaft lever spring

Seal

Washer
Retaining ring
Screw

. Shifter rod lever
10. Washer

11. Screw

NG LN~

Figure 6-51. Shifter Arm Assembly

ASSEMBLY

Countershaft Needle Bearing Replacement

1. Find a suitable bearing driver 1.25 in. (31.75 mm) in dia-
meter.

2. From the outside of the transmission case place the needie
bearing open end first next to the bearing bore. Hold the
driver squarely against the closed end of the bearing and
tap the bearing into place. The bearing is properly posi-
tioned when it is driven inward flush with the outside sur-
face of the case or to a maximum depth of 0.030 in. (0.76
mm).

3. Lubricate the bearing with transmission lubricant.

Shifter Pawl Lever Assembly

1. See Figure 6-51. Verify that sleeve (2) is inside transmis-
sion case.

2. See Figure 6-52. Slide shifter lever centering spring (3)
over shaft of shifter pawl lever assembly (2). Align opening
on spring with tab on lever.

3. Place shifter shaft lever spring (4) on shifter pawl lever
assembly.

NOTE

Do not bend shifter shaft lever spring more than necessary for
assembly.

4. See Figure 6-53. Insert the assembly into the transmission
case.
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5. See Figure 6-54. Verify that pin sits inside shifter shaft
lever spring.

6. See Figure 6-53. Install a new seal. install washer (1) and
a new retaining ring (2).

NOTE
In next step, shifter rod lever must be installed so angle of lever
is toward front of vehicle, one spline from vertical.

7. See Figure 6-51. Instali shifter rod lever (9) on the shifter
pawl lever assembly shaft end using screw (8). Tighten
to 18-22 ft-Ibs (24.4-29.8 Nm).

— n
SmMO3067

Pawl (part of shifter pawl lever assembly)
Shifter pawl lever assembly

Shifter lever centering spring

Shifter shaft lever spring

Fall ol e

Figure 6-52. Shifter Pawl Lever Assembly

Washer (with seal behind)
Retaining ring

Shifter shaft lever

Pin

PN

Figure 6-53. Shifter Shaft Lever, Exterior View
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Figure 6-54. Shifter Shaft l.ever Spring
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FASTENER TORQUE VALUES 7.1

FASTENER TORQUE VALUES IN THIS

CHAPTER

The table below Irsts torque values for aIl fasteners presented

in this chapter.

lFASTENER

TORQUE VALUE NOTES

"Active exhaust module fasteners

Auxrllary lamp bracket 7 }

Apx1lrary lamp bracket hardware

Auxriliarryilafmpﬁnpt 7

‘Battery cable to battery' fasteners
Battery cabIe to battery fasteners " |
lJorl cover screw: all but FXCWC l

|( ‘rank Position Sensor (CKP) 1

e
ll CM fasteners: FXCWC !

'ECM mountlng J screws: |
l—LST/FLSTC/FLSTN

l-CM mountlng screws:
F XST/FXSTC/FLSTF/FLSTFB l

l—lectncal panel | fasteners

,,l —

Electrical panel fasteners: FXCWC |

Flare nut socket locknut

_Front instrument panel screw

_— S

”H"arndlebar SW|tchclamp screws
Handlebar switch clamp screws
Handlebar switch housmg screws
‘Handlebar switch | housrng screws

Headlamp circuit board/pm housmg
iscrew

‘Headlamp lens base screws

‘Horn bracket claﬁmp

‘Horn bracket mountlng bolt: FXCWC

; Horn bracket nut

Horn bracket screws

:Horrnwcc\'/er SCl’eWS' FXCWC

*lgnmon/llght switch bracket locknuts

 72-120in-lbs | 8.1-13.6Nm |7.18 AUXILIARY LAMPS:

2-40 in-lbs f 3.6-4.5 Nm 7.35 ACTIVE EXHAUST, lnstallatlon i

ey

72-120in-lbs | 81-13.6Nm |7.18 AUXILIARY LAMPS- l
'FLST/FLSTC/FLSTN FLST and FLSTC Models

1
i
- - —_— = i

'
|
i

| FLST/FLSTC/FLSTN, FLSTN Models

15-18 ft-bs | 20.3-24.4 Nm {7.18 AUXILIARY LAMPS:
FLST/FLSTC/FLSTN, Adjustment:
l FLST/FLSTC/FLSTN Models

60-72in-bs | 6.8-8.1 Nm |7.12 BATTERY CABLES, Routing Procedure |

'60-72in-lbs | 6.8-8.1Nm 7.12 BATTERY CABLES, Routing Procedure
30-40 in-lbs 3.4-4.5Nm 7.21 IGNITION COlL Installation

90-120 in-bs  10.2-13.6 Nm  |7.20 CRANK POSITION SENSOR (CKP), Installa- !
i tion l

45-55in-lbs | 5.1-6.2 Nm 7.3 ELECTRICAL PANEL, Installation: FXCWC

— —_— J— ,‘l - JE—
45-55 in-lbs  5.1-6.2Nm |7 4 ELECTRONIC CONTROL MODULE

] "(ECM), Instailation: All But FXCWC
30-35 in-lbs 3.4-4.0Nm |7.4 ELECTRONIC CONTROL MODULE
‘ ,(ECM) Installation: All But FXCWC

' 36-60in-lbs @ 4.1-6.8Nm |7.3 ELECTRICAL PANEL, Installation: All But

l FXCWC )
36-60in-tbs . 4. 1-6.8 Nm 7.3 ELECTRICAL PANEL lnstallatlon FXCWC ‘
18ftlbs  244Nm  |7.18 AUXILIARY LAMPS:

| FLST/FLSTC/FLSTN, Adjustment: ‘

l 'FLST/FLSTC/FLSTN Models '
UV UNES S - . ;
30-40 in-lbs | 3.4-4. 5Nm  7.25 INSTRUMENT CONSOLE: FXCWC, Installa- |

| ‘tion ‘

L | S 2
60-80 in-lbs | 6.8-9.0 Nm  |7.38 RIGHT HANDLEBAR SWITCH, Installation
60-80 in-bs | 6.8-9.0Nm |7.39 LEFT HANDLEBAR SWITCH, Installation
'35-45 in-lbs | 4.0-51 Nm |7.38 RIGHT HANDLEBAR SWITCH, Installation

35.45indbs | 4.0-5.1Nm |7.39 LEFT HANDLEBAR SWITCH, Installation

40-48 in-lbs 4554 Nm |7.16 TAIL LAMP: ALL BUT FLSTN, Base !
Replacement

20-24in-lbs ©  2.3-27Nm |7.16 TAIL LAMP: ALL BUT FLSTN, Base
Replacement |

80-100 in-tbs ~ 9.0-11.3Nm 7.34 HORN, Removal and Installation: Alf But
FXCWC

13-15ft-bs .+ 17.64-20.36 Nm :7.34 HORN, Removal and Installation: l-XCWC

© 80-100 in-lbs 'l 9.0-11.3Nm |7.34 HORN, Removal and Installation: All But

'FXCWC l

[ I

35-55inbs  4.0-6.2Nm |7.34 HORN, Removal and Installation: All But
[Fxcwe

40-50 in-lbs l 4 52 5.65 Nm 7 34 HORN Removal and lnstallatlon l XCWC

12-15 ftlbs | 16.3-20.4 Nm ‘7 11 IGNITION AND LIGHT SWITCH, Removal |
land lnstallatlon FXCWC

N P - ————— —
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FASTENER TORQUE VALUE - NOTES e
Ignitien/light switch nut 115-135 in-Ibs | 13.0-15.3 Nm |7.11 IGNITION AND LIGHT SWITCH Removal
and Installation: FXCWC
'Ignition coil nut (FXCWC only) | 115- 135]5 Ibs | 13.0-15.3 Nm |7.21 IGNITION COLL, Installation
Ignition coil screws (all except FXCWC) 120-180 in- Ibs 13.6-20.3 Nm 7.21 IGNITION COIL, Instaliation
'Indicator lamp console nut " 711ftbs | 95149 Nm |7.29 INDICATOR LAMPS: ALL BUT
I r | FXCWC, Installation
Instrument parel acorn nut | 7-11 ftbs 1" 9.5-14.9Nm 17.11 IGNITION AND LIGHT SWITCH, Removal
and Installation: All But FXCWC
License plate bracket (tail lamp for HDI)| 57-63 in-lbs | 6.45-7.12Nm |7.19 TURN SIGNALS AND RUNNING
fasteners: FXCWC LIGHTS, Lamp Replacement
License plate bracket fasteners ' 30-50 in-Ibs l 3.456Nm 7. 17 TAIL LAMP: FLSTN Tail Lamp Replafment
License plate éu}port fasTéBErs 1 60-90 in-lbs | 6.8-10.2 Nm 7.17 TAIL LAMP: FLSTN, Tail Lamp Replacement
Long post Jam nut - , " 65-80in-lbs | 7.3-9.01 Nm |7.14 STARTER SOLENOID, Solenoid Contacts
Neutral switch 1 120-180 in-lbs | 13.6-20.3 Nm |7.31 NEUTRAL SWITCH, Installation
I _ [ L e
Ol pressure switch 96-144 in- Ibs 10 8-16.3 Nm T7 32 OIL PRESSURE SWITCH Installation
Rear instrument panel acorn nut Wr 30-40 inbs | 3.4-45Nm |7.25 INSTRUMENT CONSOLE: FXCWC, Installa-
: ; tion
e I A
Rear stopllght switch - 12-15 ft-bs ! 16.3-20.3 Nm |7.33 REAR STOPLIGHT SWITCH, Installation
Slgnal Iamp mounting bracket screws © 36-60 in-lbs |  4.1-6.8Nm |7.18 AUXILIARY LAMPS:
! i FLST/FLSTC/FLSTN, Adjustment:
| ‘ FLST/FLSTC/FLSTN Models
Slgnal lamp mountlng bracket screws \ 36-60 in-lbs 4.1-6.8 Nm |7 18 AUXILIARY LAMPS:
‘ |FLST/FLSTC/FLSTN, Adjustment:
FLST/FLSTC/FLSTN Models
' Solenoid rmg terminal nut 70 90 in-lbs 7.9-10.2 Nm |7.13 STARTER, Field Coil Assembly
Speedometer console nut 7-11 ft- Ibs 9. 5- 14 9 Nm 7.26 SPEEDOMETER: ALL BUT FXCWC, Installa-
tion
Speedometer housing cup 50-60 in-lbs 5.7-6.8 Nm 17.25 INSTRUMENT CONSOLE: FXCWC, Installa-
} tion
Splash guard fasteners: FXCWC 36-60in-lbs ;| 4.1-6.8Nm |7.3 ELECTRICAL PANEL, Installation: FXCWC
Splash guard screw: all but FXCWGC 36-48 in-lbs 41-5.4Nm |7.3 ELECTRICAL PANEL, Installation: All But
FXCWC
Starter end cover screw 90-110 in-Ibs | 10.2-12.4 Nm |7.13 STARTER, Field Coil Assembly
| Starter mounting bolts 25-27 ft-lbs | 33.9-36.6 Nm |7.13 STARTER, Installation
Starter nut 70-90 in-lbs 7.9-10.2 Nm [7.12 BATTERY CABLES, Routing Procedure
Starter thru bolts 39-65 in-lbs 4.4-7.3 Nm 7.13 STARTER, Field Coil Assembly
Stator screws 55-75 in-lbs 6.2-84 Nm 17.23 ALTERNATOR', Installation/T27 TORX, use
only once t
Tail lamp connector cover tastener 8-30 in-ibs 0.9-3.4 Nm 717 TAILLAMP FLSTN, Tail Lamp Replacement I
— e [ _— . - ,t e S _—
Tail Iamp fastener: FLSTN 8-30 in-lbs 0.9-3.4 Nm 7.19 TURN SIGNALS AND RUNNING
: LIGHTS, Lamp Replacement
Tail Iamp fasteners 60-90 in-ibs i 6.8-10.2 Nm 17.17 TAIL LAMP: FLSTN, Tail Lamp Replacement
Tall Iamp lens SCrews 20-24 in-lbs | 2.3-2.7 Nm  :7.16 TAIL LAMP: ALL BUT FLSTN, Bulb Replace-
| ment
Turn/running/stop lamp fastener: | 10-12ftibs | 13.57-16.28 Nm 7.1 TURN SIGNALS AND RUNNING
FXCWC | LIGHTS, Lamp Replacement
Turn signal bar screws: FLSTN 15-19 ft-lbs f 20.4-25.8 Nm |7.19 TURN SIGNALS AND RUNNING
: LIGHTS, Lamp Replacement
Vehicle speed sensor mounting boit 84-108 in-lbs | 9.5-12.2 Nm |7.28 VEHICLE SPEED SENSOR (VSS), Installation
Voltage regulator 5.7-9.0 Nm
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50-80 in-lbs

7.7 FRONT ELECTRICAL CADDY, Assembly




|FASTENER TORQUE VALUE - NOTES

Voltage regulator bracket to crankcase , 70-100in-lbs | 7.9-11.3Nm 7.7 FRONT ELECTRICAL CADDY, Assembly
fasteners ! :
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SPECIFICATIONS: ELECTRICAL

7.2

SPECIFICATIONS

Table 7-1. Ignition System Specifications

- IGNITION - DATA
Idle speed 950-1050 RPM

o Spark plug size . 12mm
Spark plug gap | 0.038-0.043in.

i B 0.97-1.09 mm ]
Spark piug type Harley-Davidson No.6R12 (no

substitute)
Ignition coil primég‘ré;istance . 05-0.70ohms

Ignition coil secondary resist- |

ance

—

5500-7500 ohms

Table 7-2. Circuit Breaker/Fuses

ClBCUiT BREAKER/FUSES RATING (AMPERES)
_Main fuse B 40 |
Ignition fuse 15

7Lithstuse - 15 ]
Accessoryfuse | 15
Instruments fuse - 15
Eﬂe?y fuse 15
?wl}ﬁmp fuse 15

ECM power fuse | 15
Engine control fuse 15 !
Headlamp fuse o 15 B
P&A Fuse - o
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Table 7-3. Charging System

CHARGING SYSTEM

Battery

19 amp hour/270 CCA

Alternator AC voltage output

16-23 VAC per 1000 RPM

Alternator stator coil resistance 0.1-0.2 ohms
Regulator voltage output @ 3600 14.3-14.7
RPM @

75° F (24° C)
Regulator amperes @ 3000 RPM 35-50 amps

Table 7-4. Starter Specifications

Free speed

Free current

3000 RPM (min) @ 11.5V
90 amp (max.) @ 11.5V

aénil;ing current

200 amp (max.) @ 68°F

Stall torque

8.0 ft-lbs (10.8 Nm) @ 2.4V

Tabie 7-5. Starter Service Wear Limits

CITEM. NG| MM
Brush length (minimum) 0.443 11.0
Commutator runout 0.016 0.41
Commutator diameter (minimum)w 1.141 28.98
g@u}gm@ depth (minimum)|  0.008 | 0208




ELECTRICAL PANEL

7.3

GENERAL

All Softail models use a panel under the rear fender to mount
important electrical components. This electrical panel contains:

*  Turn signal module (TSM), turn signal security module
(TSSM) and connector or hands free security module
HFSM [30].

*  Security siren connector [142].

Use the following removal and installation information to service
electrical panel components.

REMOVAL: ALL BUT FXCWC

1. Remove seat.

AWARNING

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

2. Disconnect negative battery cable.
3. Remove right side saddlebag if present.

NOTE
Rear wheel may have to be raised slightly to allow for splash
guard removal.

4. Remove bolt from lower end of splash guard. Lift up on
tabs and pull lower end of splash guard toward rear tire.

5.  Pull upper end of splash guard off rear fork and move
splash guard from motorcycle.

6. Remove turn signal, turn signal security or hands free
security module and vapor valve from tabs in electrical
panel.

NOTE
If security siren is not installed, remove security siren connector
[142] from receptacle in electrical panel.

7. If installed, remove security siren from tabs in electrical
panel.

8. On California models, remove canister and tubing from
electrical panel.

9. Remove electrical panel fasteners and remove electrical
panel by disengaging tab at bottom of panel from siot in
transmission case.

INSTALLATION: ALL BUT FXCWC

1. Place electrical panel into position by installing tab on
panel into slot in bottom of transmission case.

2. Install electrical panel fasteners. Tighten fasteners to 36-60
in-lbs (4.1-6.8 Nm).

NOTE
On California models, connect canister tubing to electrical panel
before installing vapor valve. Canister tubing is installed to the
right of vapor valve tubing.

3. Install vapor valve.

4. Install turn signal, turn signal security or hands free
security module.

NOTE
See Figure 7-1. If security siren is not installed, install security
siren connector [142] into receptacle in electrical panel.

5. If vehicle is equipped with a security siren, install security
siren.

6. Place splash guard into position and snap upper end onto
rear fork.

7. Press lower end against swing arm untif the tabs snap into
place.

&. Install screw to secure splash guard. Tighten to 36-48 in-
Ibs (4.1-5.4 Nm).

g. Install right side saddiebag if removed.

10. Connect negative battery cable.

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)

11. Install seat.

Figure 7-1. Siren Connector Receptacle

REMOVAL.: FXCWCW -
1. Remove rear fender. See 2.35 REAR FENDER: FXCWC.
2. Remove splash guard.

3. See Figure 7-3. Remove TSM/TSSM/HFSM (3) and vapor
valve (5).

4. Remove optional security siren, if equipped; or detach
security siren connector (2) from electrical panel.
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5. On California models, remove canister and tubing from
electrical panel.

6. Remove bolts (1, 4).

W
» sSm04210

7. Pull electrical panel toward rear tire and detach ECM
connector from ECM.

8. See Figure 7-2. Remove electrical panel from motorcycle
and remove ECM from electrical panel, if needed.

INSTALLATION: FXCWC

1. See Figure 7-2. Install ECM to electrical panel. Tighten
fasteners to 45-55 in-lbs (5.1-6.2 Nm).

2. See Figure 7-3. Place electrical panel into position and
secure with bolts (1, 4). Tighten fasteners to 36-60 in-lbs
(4.1-6.8 Nm).

3. On California models, install canister and tubing to elec-
trical panel.

4. Install optional security siren, if equipped; or attach security
siren connector (2) to electrical panel.

5. Install TSM/TSSM/HFSM (3) and vapor valve (5).
6. Install splash guard. Tighten to 36-60 in-lbs (4.1-6.8 Nm).
7. Install rear fender. See 2.35 REAR FENDER: FXCWC.

sm04211

Bolt

Security siren (optional) connector
TSM/TSSM/HFSM

Bolt

O RN

Figure 7-3. Electrical Panel: FXCWC

Figure 7-2. ECM: FXCWC
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ELECTRONIC CONTROL MODULE (ECM)

7.4

GENERAL -
All but FXCWC: The electronic control moduie (ECM) is
mounted under the seat.

FXCWC: The electronic control module (ECM) is mounted on
the forward facing side of the rear electrical panel.

Refer to the ELECTRICAL DIAGNOSTIC MANUAL for
information on the function and testing of the electroric control
module.

NOTE
The ECM cannot be repaired. Replace the unit if it fails.

REMOVAL: ALL BUT FXCWC

1. Remove seat.

AWARNING

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

2. Remove main fuse.

3. Remove ECM from mounting bracket.

a. For FLST/FLSTC/FLSTN, see Figure 7-4. Remove
four screws (2) holding ECM to mounting bracket.
Press latch on connector [78] and disconnect from
ECM.

b. For FXST/FXSTC/FLSTF/FLSTFB/FLSTSB, see
Figure 7-5. Remove four nuts and washers holding
ECM to mounting bracket. Press latch on connector
[78] and disconnect from ECM.

sm02589

s “;\ ) \"‘ i
1. ECM connector [78]
2. Screw (4)

3. Nylon fastener o

Figure 7-4. ECM Mount: FLST/FLSTC/FLSTN

INSTALLATION: ALL BUT FXCWC
1. Attach ECM connector [78] to ECM.

2. Install ECM on mounting bracket.

a. For FLST/FLSTC/FLSTN, see Figure 7-4. Install four
screws (2) that secure ECM to mounting bracket.
Tighten to 45-55 in-lbs (5.1-6.2 Nm).

b. For FXST/FXSTC/FLSTF/FLSTFB/FLSTSB, see
Figure 7-5. Install four nuts and washers that secure
ECM to mounting bracket. Tighten to 30-35 in-ibs
(3.4-4.0 Nm).

3. Install main 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 resuit in death or
serious injury. (00070b)

4. Install seat.

NOTE
After installing ECM, the password learn procedure must be
performed.

5. Perform password learn procedure. See 7.43 TSM/HFSM:
PASSWORD LEARN.

© 1. ECM connector [78A]
{ 2. ECM connector [78B]
L3 Nut@)

Figure 7-5. ECM Mount:
FXST/FXSTC/FLSTF/FLSTFB/FLSTSB
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REMOVAL: FXCWC NOTE

T After installing ECM, the password learn procedure must be
See 7.3 ELECTRICAL PANEL, Removal: FXCWC for ECM performed.

removal.

2. Perform password learn procedure. See 7.43 TSM/HFSM:
INSTALLATION: FXCWC PASSWORD LEARN.

1. Install ECM. See 7.3 ELECTRICAL PANEL, Installation:
FXCWC for ECM Installation.
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TURN SIGNAL AND SECURITY MODULE

(TSM/TSSM/HFSM)

7.5

GENERAL

The turn signal module (TSM) has two major functions:
Control turn signals.
Serve as bank angle sensor.

The optional, factory-installed, Harley-Davidson Smart Security
System (H-DSSS) includes a Hands-Free Security Module
{HFSM) which provides the same functions as the TSM, but
also includes security and immobilization functions.

Security systems sold in Japan and Korea meet those country's
regulatory requirements. These systems are identified as Turn
Signal Security Modules (TSSM) which provides the same
functions as the TSM, but also includes security and immobil-
ization functions.

TSM/HFSM/TSSM CONFIGURATION

After replacing TSSM, check if a password learning pro-
cess is necessary. For more information, refer to Table 7-6.
For information on the password learning procedure, see
7.43 TSM/HFSM: PASSWORD LEARN.

After replacement of TSM/TSSM/HFSM. always perform
key fob assignment and personal code entry. See 7.42 H-
DSSS ACTUATION, Actuation.

Table 7-6. Password Learning Needed?

| Device Replaced Is Password Learn Neces-
‘ sary?
ECM Yes
TSM ‘ No
TSM/HFSM ' Yes

*If a TSM has been replaced by an HFSM, or an HFSM has
been replaced by a TSM, password learn is necessary.

REMOVAL

1. Remove seat.

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

2. Remove main fuse.

3. See Figure 7-6. Follow removal instructions under
7.3 ELECTRICAL PANEL.

4. Unplug turn signal module connector [30].
INSTALLATION

1. See Figure 7-6. Connect turn signal module connector
[30]. Follow installation instructions under 7.3 ELEC-
TRICAL PANEL.

2. Install main fuse.

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)

3. Test for correct operation.

4. Perform steps listed under TSM/HFSM/TSSM CONFIG-
URATION in this section.

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)

5. Install seat.

Figure 7-6. Turn Signal/Security Module Location
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VOLTAGE REGULATOR

GENERAL

NOTE

The voltage regulator cannot be repaired. Replace the unit if
it fails. For diagnostic information see the ELECTRICAL DIA-
GNOSTIC MANUAL.

See 7.7 FRONT ELECTRICAL CADDY for voltage regulator
removal and installation procedures.
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FRONT ELECTRICAL CADDY

GENERAL

The front electrical caddy is located in front of the engine. It
contains the voltage regulator, crank position sensor connector,
stator connector, voltage regulator connector, front oxygen
sensor connector, and jiffy stand interlock connector {(HDI only).

DISASSEMBLY

1. Remove seat.

AWARNING

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

2. Disconnect main fuse. See 7.10 MAIN FUSE.
3. See Figure 7-8. Remove cover (1).
4. lLoosen fasteners (3) securing voltage regulator.

5. Remove fasteners (2) securing voltage regulator bracket
to crankcase.

6. See Figure 7-9. Rotate connector locks (4, 5) out of the
way and disconnect voltage regulator connectors.

7. Remove fasteners securing voltage regulator and remove
voltage regulator.

8. Remove crank position sensor connector (3) and jiffy stand
interlock connector (6) from voltage regulator bracket.

9. Remove front oxygen sensor connector (1) and horn wiring
(FXCWC) (2) from caddy (7). Remove caddy.

Cover
Fasteners
3. Fasteners i

N =

Figure 7-8. Front Electrical Caddy Access

Front oxygen sensor connector
Horn wiring (FXCWC)

Crank position sensor connector
Stator connector lock

Voitage regulator connector lock
Jiffy stand interlock connector
Caddy

NooR~rwNA

Figure 7-9. Electrical Caddy Connectors

ASSEMBLY

1. See Figure 7-9. Install caddy (7). Route horn wiring
(FXCWC) (2) and place front oxygen sensor connector
(1) into position shown.

2. Install crank position sensor connector (3) and jiffy stand
interlock connector (6) on voltage regulator bracket.
Replace connector clips as necessary.

3. See Figure 7-8. Install voltage regulator with fasteners (3).
Do not tighten fasteners at this time.

4. See Figure 7-9. Connect voltage regulator connectors and
rotate connector locks (4, 5) down into position to secure
connections .

5. See Figure 7-8. Install fasteners (2) securing voltage reg-
ulator bracket to crankcase. Tighten fasteners to 70-100
in-lbs (7.9-11.3 Nm).

6. Tighten fasteners (3) securing voltage reguiator to regu-
tator bracket to 50-80 in-Ibs (5.7-9.0 Nm).

7. Install cover (1).

8. Connect main fuse. See 7.10 MAIN 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
serious injury. (00070b)

9. install seat.
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FUSES

7.8

GENERAL

See Figure 7-10. The fuse block is below the seat and behind
the battery. The biock contains eleven 15-ampere replaceable
fuses.

REMOVAL

1. Remove seat.

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

2. Disconnect negative battery cable.

3. SeeFigure 7-11 (all but FXCWC) or Figure 7-12 (FXCWC).
Pull cover away from fuse block.

4. See Figure 7-13. Replace suspect fuse.
INSTALLATION

1. Place cover over fuse block.

2. Connect negative battery cable.

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)

3. Install seat.

Bz

1. System relay
2. Starter relay
3. Fuse block

Flgure 7-10. Fuse Block

7-12 2010 Softail Service: Electrical

Feosos ]

Figure 7-12. Fuse Block Cover (FXCWC)
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1. Fuel pump fuse 8. Instruments fuse

2. Spare 15 amp fuse 9. Accessories fuse

3. Spare 15 amp fuse 10. Battery fuse

4. System relay 11. P&A fuse (2 amp

5. Start relay max)

6. Lights fuse 12. Headlamp fuse

7. lgnition fuse 13. Engine control
fuse

14. ECM power fuse

Flgure 7-13. Fuse Block: Top View



RELAYS

7.9

GENERAL

The starter relay and EFI system relay are located in the fuse
block which is below the seat and behind the battery.

REMOVAL

1. Remove seat.

AWARNING

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

2. Disconnect negative battery cable.

3. Pull cover away from fuse block.

4. See Figure 7-14. Replace suspect relay (1) or {2).
INSTALLATION

1. Place cover over fuse block.

2. Connect negative battery cable.

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)

3.

1

Install seat.

1. System relay
2. Starter relay
3. Fuse block

Figure 7-14. Fuse Block
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MAIN FUSE

REMOVAL

1. Remove seat.

2. See Figure 7-15 (all but FXCWC) or Figure 7-16 (FXCWC).
Remove main fuse holder from storage position.

3. Pull main fuse from fuse holder.

INSTALLATION

1. Push main fuse into fuse holder.

2. See Figure 7-15 (all but FXCWC) or Figure 7-16 (FXCWC).
Place fuse holder with fuse in proper storage location.

a. All except FXCWC: storage location is molded into
fuse block cover.

b. FXCWC only: storage location is molded into battery
caddy on left side of battery.

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 resuit in death or
serious injury. (00070b)

3. Install seat.
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Figure 7-16. Main Fuse Location (FXCWC Only)



IGNITION AND LIGHT SWITCH

7.1

GENERAL

AWARNING

The automatic-on headlamp feature provides increased
visibility of the rider to other motorists. Be sure headlamp
is on at all times. Poor visibility of rider to other motorists
can result in death or serious injury. (00030b)

Softail model ignition/light/key switches are non-repairable. if
a switch is damaged., it must be replaced. Key switch functions
and locations are listed in Table 7-7.

REMOVAL AND INSTALLATION: ALL BUT
FXCwWC

1. Remove seat.

AWARNIN

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

2. Hemove main fuse.

I

3. See Figure 7-17. Remove acorn nut and washer (1) from
panel (2 or 5) and remove panel. Note position and color
of the switch wire connectors. Disconnect wires.

e

Femove mounting screws (4). Replace switch.

o

Install mounting screws (4).

m
o

Feconnect switch wire connectors in their original posi-
tions.

7. Install instrument panel using acorn nut and washer.
Tighten to 7-11 ft-Ibs (9.5-14.9 Nm).

o)
ce

Install main fuse.

AWARNIN

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)

9. Install seat.

AWARNIN

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

10. Refer to Table 7-7. Test vehicle operation.

NOTE
Harley-Davidson recommends removing key from lock before
operating motorcycle. If you do not remove key, key can fall
out during operation.

202664

Nut and washer
Panel: all but FLSTSB
Ignition switch
Mounting screws
Panel: FLSTSB

agrLNp=

Figure 7-17. Ignition Switch: All But FXCWC
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Table 7-7. Key Switch Functions and Positions

Model and Location Domestic Switch

HDI Switch

All but FXCWC: tank console.

FXCWC: right side of engine. ibe removed.

OFF - Ignition and lights are off. Key may

Same

jaccessories are on.
1 JE— S

REMOVAL AND INSTALLATION: FXCWC

1. Remove seat.

AWARNING

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

2. Remove main fuse.

3. See Figure 7-18. Remove screw (7).

4. Remove nut (6) and washer (5). Slide ignition coil out of
the way.

5. Remove locknuts (9) and slide bracket (3) away from
ignition/light switch (2).

6. Remove fuel tank. See 4.6 FUEL TANK.

NOTE
Mabke note of proper wire routing for ignition/light switch harness
before removing it from the motorcycle.

7. Disconnect ignition/light switch electrical connector.
8. Replace ignition/light switch.

9. Connect ignition/light switch electrical connector.
10. Install fuel tank. See 4.6 FUEL TANK.

11. See Figure 7-18. Slide bracket (3) over ignition/light switch
(2) and install locknuts (9). Tighten locknuts to 12-15 ft-
Ibs (16.3-20.4 Nm)

12. Place ignition coil into position and install washer (5) and
nut (6). Tighten nut to 115-135 in-ibs (13.0-15.3 Nm).

13. Install screw (7).

14. Install main 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
serious injury. (00070b)
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ACC. - Instrument lights are on. Brake [igﬁt
tand horn can be activated.

IGNITION - Hazard warning flasher can :
"be turned on. Ignition, lights and |

Samei ln addition, position lamp, tail lamp
are ON. :

Same{in additioh', position lamp is ON.

15. 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)

16. Refer to Table 7-7. Test vehicle operation.

NOTE
Harley-Davidson recommends removing key from lock before
operating motorcycle. If you do not remove key, key can fall
out during operation.
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Ignition/light switch connector
Ignition/light switch

Bracket

Rear cylinder spark plug cable
Washer

Nut

Screw :
Rear cylinder spark plug cable i
Locknut (2) '

Figure 7-18. Ignition/Light Switch: FXCWC Only
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BATTERY CABLES

ROUTING PROCEDURE

1. See Figure 7-19. Position positive battery cabie properly
at starter. Cable end must face 35° +/-10° forward from
left side of vehicle.

AWARNING

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

>, Tighten starter nut to 70-90 in-lbs (7.9-10.2 Nm) and cover
with boot.

nY

3. See Figure 7-20. Place battery caddy into position and
install battery caddy clip (1) under front of battery tray (3).
Make sure tabs (2) of battery caddy fit over rear of battery
fray.

4. See Figure 7-21. Install positive battery cable {1) into clip
in caddy.

[43]

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

CAUTIO

Connect the cables to the correct battery terminals. Failure
to do so could result in damage to the motorcycle electrical
system. (00215a)

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)

6. See Figure 7-22. Install battery. Tighten positive battery
terminal fastener to 60-72 in-lbs (6.8-8.1 Nm).

7. Install negative battery cable (2) at battery frame ground
(1 or 4) before 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
Nmj).

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
sericus injury. (00070b)

9. Install seat.

1. Clip
2. Tabs
3. Battery tray

Figure 7-20. Battery Caddy
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1 Positive battery cablé -
2. Rear oxygen sensor harness
3. Clip

Figure 7-21, Battery Caddy Wire Routing
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Battery frame ground: All but FXCWC
Negative battery cable

Positive battery cable

Battery frame ground: FXCWC

Figure 7-22. Battery Connections



STARTER

713

GENERAL

The starter is made up of a field coil assembly, solenoid
assernbly and drive assembly. The repair instructions contairied
in this section are divided into three major service areas
accordingly.

NOTE

For troubleshooting and diagnostic information, see the elec-
trical diagnostic manual for this motorcycle.

Wiring Diagrams
The starting circuit wiring diagram contains information about

wiring configuration. For additional information, see the elec-
trical diagnostic manual for this motorcycle.

Paint Touch-Up

On painted starters, paint is applied to the starter after
assembly. Many of the procedures in this section involve dis-
assembly of several painted joints. When servicing the starter,
paint damage or flaking may occur in the area of these joints.
Any damaged paint should be touched up after assembly prior
to installation using the appropriate touch up paint. Follow the:
directions provided with the paint. Paint tlaking does not require
the starter to be replaced.

REMOVAL

AWARNIN

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

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

2. Remove oil tank to provide clearance for starter removal.
See 3.31 OIL TANK: ALL BUT FXCWC or 3.32 CIL TANK:
FXCWC.

3. See Figure 7-25. Remove both starter mounting fasteners

(2).
4. Detach solenoid wire (4).
5. Remove starter from right side of motorcycle.

6. Before disassembling the starter, perform diagnostics
fisted in the ELECTRICAL DIAGNOSTIC MANUAL.

FIELD COIL ASSEMBLY
Disassembly

1. Remove screw to release end cover, if equipped.

2. Remove two nuts to release end cover bracket from thru
bolts, if equipped.

3. Pull up rubber boot and remove hex nut with captive
lockwasher to release field wire ring terminal from post on
solenocid housing.

4. Loosen two thru bolts to release field coil from solenoid
housing.

5. Pull field coil with end cap from solenoid housing.

6. Remove armature from field coil. Separating end cap and
field coil flanges will facilitate removal.

7. Placing field coil on wooden block to prevent damage, use
impact driver to remove two screws with captive washers
from end cap. Discard screws.

8. Remove end cap from field coil.

9. Locate the two brushes attached to the fieid coil winding.
Pushing on inboard side of one brush, grasp free end of
brush spring on outboard side with the hooked end of a
suitable pick. Raise end of brush spring only as far as
necessary to free brush from brush holder. Repeat step
to release second brush and then remove brush holder
from tield coil.

Inspection
1. For testing procedures, see the electrica diagnostic
manual.

2. Inspect two O-rings in field coil bore for cuts, tears or signs
of deterioration.

3. Place armature in lathe or truing stand and check runout
of commutator. Commutators with more than 0.015 in.
(0.38 mm) of runout should be replaced or machined on
a lathe. Commutators should be replaced when diameter
is less than 1.141 in. (29.98 mm).

4. Check depth of mica on commutator. If undercut is less
than 0.008 in. (0.20 mm), use an undercutting machine to
undercut the mica to 1/32 in. (0.79 mm) deep. The slots
should then be cieaned to remove any dirt or copper dust.

NOTES

«~  See Figure 7-23. If an undercutting machine is not avail-
able, undercutting can be done satisfactorily using a thin
hacksaw blade. After undercutting, lightly sand the arma-
ture with crocus cloth to remove any burrs.

. Do not use sandpaper or emery cloth on commutator. The
abrasive grit may remain on commutator segments and
could cause excessive brush wear.

5. Inspect armature roller bearings. Bearings must rotate
freely without drag or sticking. Replace the bearings if
pitted or grooved.

6. Replace brush springs if bent or distorted.
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Segments
Mica

Starting groove in mica with 3 cornered file
Undercutting mica with piece of hacksaw blade
‘Commutator

NourwN A

Assembly

1.

Attach brush holder to field coil. Locate the two brushes
attached to the field coil winding. Catch free end of brush
spring with the hooked end of a suitable pick. Raise end
of brush spring only as far as necessary to install brush
into brush holder. Repeat step to install second brush.

Retract all four brushes for armature installation. For good
results, obtain four paper clips. Bend free end of each
paper clip outward approximately 90 degrees. Then,
pushing on inboard side of brush, insert straight end of
paper clip between outboard side of brush and inboard
side of brush spring. Properly installed, the paper clip
contacts the framework of the brush holder to keep spring
pressure off the brush. Repeat step on remaining three
brushes as shown in Figure 7-24.

Install armature in solenoid housing so that larger bearing
on splined end seats in counterbore. Lubricate armature
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Incorrect (Mica must not be left with a thin edge next to segments)
Correct (Mica must be cut away clean between segments)

Figure 7-23. Undercutting Mica Separators

bearings with high temperature grease, such as LUBRI-
PLATE 110, before instailation.

Mate field coil and solenoid housings. For proper
assembly, a nub on the field coil housing flange must
engage the slot on solenoid housing flange closest to the
short (field wire) post on the solenoid housing.

Carefully place brush holder over armature. If additional
clearance is needed, use a smali flat blade screwdriver to
gently push back the brushes slightly.

When the brush holder is centered over the armature,
remove four paper clips to release brush springs. Verify
that ends of brush springs make proper contact with brush
sides.

Install end cap aligning holes in cap with those in brush
holder. Start two new screws with captive washers.
Tighten screws untit snug.



Install thru bolts to fasten field coil to solenoid housing.
Tighten thru bolts to 39-65 in-lbis (4.4-7.3 Nm).

Attach field wire ring terminal to short post on solenoid
housing and install hex nut with captive lockwasher.
Tighten hex nut to 70-90 in-lbs (7.9-10.2 Nm). Cover field
wire ring terminal with rubber boot.

. Install end cover bracket onto threaded end of thru boits,

if equipped. For proper orientation, be sure that the longest
end of the bracket (before the bend) is on the field wire
side. Install two nuts and tighten until snug.

. Install screw to fasten end cover to end cover bracket, if

equipped. Tighten screw to 90-110 in-lbs (10.2-12.4 Nm).

smQz2714

Figure 7-24. Install Paper Clips to Hold Brush $prings

DRIVE ASSEMBLY
Disassembly

1.

(&)

Remove field coil. See 7.13 STARTER. Field Coil

Assembly.

Pull field coit with end cap from solenoid housing. Hold
end cap to field coil to avoid pulling armature out of brush
holder. If armature is pulled from brush holder, further
disassembly is required.

Using a 9 mm socket, remove two hex screws with Phillips
recess to release drive housing from solenoid housing.

Use a rubber mallet to separate drive and solenoid hous-
ings, if necessary.

Remove idler gear from bearing cage in drive housing.
Remove bearing cage with five steel cylinders from shaft
in drive housing.

Push on end of drive shaft to remove starter clutch
assembly from drive housing.

Compressing internal springs, remove srap ring from
groove at end of drive shaft.

Remove cup, pinion gear, short spring and spring seat
from splined end of drive shatft.

Push on splined end of drive shaft to remove from starter
cluich bore.

. Remove long spring from drive shaft. Remove steel bail

from drive shaft bore.

11.

Rernove return spring from solenoid plunger shatft.

Inspection

1.

6.

Inspect two O-rings in drive housing bore for cuts, tears
or signs of deterioration.

Replace springs if kinked, elongated or distorted.

Inspect pinion gear and drive shaft gear. Replace if pitted,
scored, rounded, cracked, chipped or worn.

Inspect rolier bearings. Bearings must rotate {reely without
drag or sticking. Replace the bearings if pitted or grooved.

inspect the steel ball for wear, pitting, surface breakdown
or other damage.

Replace snap ring if bent or distorted.

Assembly

1.

. Lubricate armature bearing with LUBRIPLATE

install long spring onto drive shaft. install steel ball in drive
shaft bore. Insert splined end of drive shaft into starter
clutch bore (gear side).

Insert a deepwell socket into starter clutch bore and stand
assembly upright on work bench with the socket side
down.

Push down on starter clutch, so that installed socket
pushes against the drive shaft gear to compress the spring.
Holding assembly with spring compressed, install spring
seat, short spring, pinion gear and cup on splined end of
drive shaft. Be sure that the collar on the pinion gear and
the concave side of the cup both face the splined end of
the drive shaft.

While pushing down to simultaneously compress both the
long and short springs installed, instali snap ring in groove
at splined end of drive shaft. Verify that snap ring is fully
seated in the groove and that it resides in concave portion
of cup when spring tension is released.

Remove deepwell socket from starter clutch bore.

Instali bearing cage with five steel cylinders onto shaft in
drive housing. Be sure that all five steel cylinders are
installed in grooves of bearing cage. install idler gear over
bearing cage. Lubricate parts with high temperature
grease, such as LUBRIPLATE 110, during assembly.

Install starter clutch assembly in drive housing seating the
larger bearing in the counterbore. Lubricate bearings with
LUBRIPLATE 110 before installation.

Apply a light film of LUBRIPLATE 110 to solenoid plunger
shaft. Install return spring on solenoid plunger shaft.

Mate the solenoid and drive housings and install two hex
screws using a 9 mm socket. Alternately tighten hex
screws until snug.

110.
Seating armature bearing in counterbore, mate field coil
and solenoid housings. For proper assembly, a nub on
the field coil housing flange must engage the slot on
solenoid housing flange closest to the short (field wire)
post on the solenoid housing.

. Install field coil. See 7.13 STARTER, Field Coil Assembiy.
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INSTALLATION ﬁ ) o - g

1. Install starter from right side of motorcycle.

2. See Figure 7-25. Apply LOCTITE THREADLOCKER 243
(blue) to threads of both starter mounting fasteners (2).
Install and tighten to 25-27 fi-Ibs (33.9-36.6 Nm).

3. Install oil tank. See 3.31 OIL TANK: ALL BUT FXCWC or
3.32 OIL TANK: FXCWC.

4. Attach solenoid wire (4).

5. Install 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.

Starter

Starter mounting fasteners
Positive battery cable post
Solenoid wire

Neutral switch

Vehicle speed sensor

oG wN

Figure 7-25. Starter
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STARTER SOLENOID

714

SOLENOID ASSEMBLY

Disassembly
1. Remove field coil. See 7.13 STARTER. Field Caoil
Assembly.

2. Pull field coil with end cap from solenoid housing. Hold
end cap to field coil to avoid pulling armature out of brush
holder. If armature is pulled from brush holder, further
disassembly is required.

3. Remove two hex screws (metric) to release solenoid
housing from drive housing.

4. Use a rubber mallet to separate solenoid and drive hous-
INgs, if necessary.

5. Remove return spring from solenoid plunger shatft.

Assembly

1. Install return spring on solenoid plunger shatt.

]

Mate the solenoid and drive housings and install two hex
screws (metric). Tighten hex screws until snug.

3. Lubricate armature bearing with LUBRIPLATE 110.
Seating armature bearing in counterbore, mate field coil
and solenoid housings. For proper assembly, a nub on
the field coil housing flange must engage the slot on
solenoid housing flange closest to the short (field wire)
post on the solenoid housing.

4. Install field coil. See 7.13 STARTER, Field Coil Assembly.
SOLENOID PLUNGER
Disassembly

1.  Remove three hex screws to release solenoid cover.

2. Rernove rubber gasket from solenoid cover flange.

3.  Remove plunger and return spring.

Assembly

1. Apply alight film of LUBRIPLATE 110 to plunger shaft and
install return spring. Install plunger in solencid.

2. Install new rubber gasket on solenoid cover flange.

3. Install three hex screws to secure solenoid ¢over. Altern-
ately tighten hex screws until snug.

SOLENOID CONTACTS
Disassembly

t.  Remove three hex screws to release solenod cover.
2. Remove rubber gasket from solenoid cover flange.
3. Remove plunger and return spring.

4. Obtain Solenoid Contact Repair Kit.
5

Disassemble short post (field coil):

a. See Figure 7-26. Remove hex nut from post, if still
installed. Remove jam nut, wave washer, round
bushing and O-ring from post.

b.  Oninside of solenoid housing, remove post bolt, hold-
in terminal, contact ptate and square bushing.

6. Disassemble long post (battery):

a. Remove hex nut from post, if still instailed. Remove
jam nut, wave washer, round bushing and O-ring from
post.

b. On inside of solenoid housing, remove post bolt,
contact plate, square bushing and paper insulator
washer.
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1. Solenoid
2. Hex screw
3. Solenoid cover
4. Rubber gasket
5. Plunger
6. Return spring
7. Rubber boot
8. Hex nut
9 Jamnmut
Assembly
1.  Assemble short post (field coil):
a. Frominside solenoid housing, insert sleeve on square
bushing into hole in solenoid housing.
b. With the foot inboard against solenoid winding, align
hole in contact plate with hole in square bushing.
c. Slide short post bolt through holes in hold-in terminal,
contact plate, square bushing and solenoid housing.
d. Atoutside of solenoid housing, install round bushing,

O-ring and wave washer onto end of post. Install jam
nut, but do not tighten.
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Wave washer |
O-ring \
Round bushing ‘
Square bushing !
Contact plate |
Post bolt |

Paper insulator washer
Hold-in terminal

Figure 7-26. Solenoid Assembly

Assemble long post (battery):

a.

On inside of solenoid housing, align hole in paper
insulator washer with hole in solenoid housing. Insert
sleeve on square bushing into holes.

With the foot inboard against solenoid winding, align
hole in contact plate with hole in square bushing.

Slide tong post bolt through holes in contact plate,
square bushing, paper insulator washer and solenoid
housing.

At outside of solenoid housing, install round bushing,
O-ring and wave washer onto end of post. Verify that
index pin on round bushing engages blind hole in
solenoid housing. Install jam nut, but do not tighten.

Apply alight film of LUBRIPLATE 110 to plunger shaft and
install return spring. Install plunger in solenoid.



4. While depressing plunger, alternately tighten jam nuts to 5. Install new rubber gasket on solenoid cover flange.
65-80 in-lbs (7.3-9.0 Nm). Verify that contact plates have

not rotated out of alignment with plunger. 6. Install three hex screws to secure solenoid cover. Altern-

ately tighten hex screws until snug.
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HEADLAMP

GENERAL

CAUTION

When replacement is required, use only the specified
sealed beam unit or bulb, available from a Harley-Davidson
dealer. An improper wattage sealed beam or bulb, can
cause charging system problems. (00209a)

If either headlamp bulb filament burns out, the bulb must be
discarded and a new bulb installed. Use only direct replace-
ment bulbs as specified in the Parts Catalogs and 1.4 BULB
REQUIREMENTS.

NOTE

When reassembling headlamp, make sure slots and tabs in
headlamp, mounting ring, and trim ring are aligned.

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)

REMOVAL AND INSTALLATION

CAUTION

Never touch the quartz bulb. Fingerprints will etch the
glass and decrease bulb life. Handle the bulb with paper
or a clean, dry cloth. Failure to do so could result in bulb
damage. (00210b)

AWARNING

Handle bulb carefully and wear eye protection. Bulb con-
tains gas under pressure, which, if not handied carefully,
could cause serious eye injury. (00062b)

FXSTC Models

1. See Figure 7-28. Remove trim ring screw (13) and trim
ring (6).

2. Pull wiring connector block from buib prongs.

3. Remove rubber boot (2) from back of headlamp assembty
(4).

4. See Figure 7-27. Squeeze wire retaining clip ends to
unhook them from notches in headlamp assembly.

5. Pivot wire retaining clip away from bulb. Replace old bulb

with new bulb.

6. Assemble headlight components. See 1.23 HEADLAMP
ALIGNMENT to adjust light beam.
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Figure 7-27. Wire Retaining Clip

FXCWC Models

1. See Figure 7-29. Loosen trim ring screw (13) and then
remove trim ring (6).

2. Pull wiring connector block from bulb prongs.

3. Remove rubber boot (2) from back of headlamp assembly
(4).

4. See Figure 7-27. Squeeze wire retaining clip ends to
unhook them from notches in headlamp assembly.

5. Pivot wire retaining clip away from bulb. Replace old bulb
with new bulb.

6. Assemble headlight components. See 1.23 HEADLAMP
ALIGNMENT to adjust light beam.

FXST and FLSTSB Models

1. See Figure 7-28. Loosen trim ring screw (13) and then
remove trim ring (6).

2. Pull wiring connector block from bulb prongs.

3. Remove rubber boot (2) from back of headlamp assembly
(4).

4. See Figure 7-27. Squeeze wire retaining clip ends to
unhook them from notches in headlamp assembly.

5. Pivot wire retaining clip away from bulb. Replace old bulb
with new bulb.

6. Assemble headlight components. See 1.23 HEADLAMP
ALIGNMENT to adjust light beam.

FLST, FLSTC, FLSTF/B, and FLSTN Models

1. See Figure 7-28. Remove trim ring screw (13) and trim
ring (6). Be careful not to bend the two tabs that hold the
top of the trim ring in place.

2. Remove mounting ring screws (20) and mounting ring that
holds sealed beam headlamp in place.

3. Pull wiring connector block from bulb prongs.



Remove rubber boot (2) from back of headlamp assembly
(4).

See Figure 7-27. Squeeze wire retaining clip ends to
unhook them from notches in headlamp assembly.

6.

7.

Pivot wire retaining clip away from bulb. Replace old bulb
with new bulb.

Assemble headlight components. See 1.23 HEADLAMP
ALIGNMENT to adjust light beam.
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Headlamp housing
Boot

Halogen bulb
Headlamp
Mounting ring
Trim ring

Gasket

Noak~eb=
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8. Adapter ring
9. Mounting block
10. Bolt

11. Screw

12. Washer

13. Screw

14. Nut

15.
16.
17.
18.
19.
20.
21,

FXSTC

Bolt

Nut

Lockwasher

Bolt

Lockwasher

Screw

Mounting hardware:FLSTSB

Figure 7-28. Headlamps: All But FXCWC
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1 /,/r ; FXCWC

/
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1. Headlamp housing 8. Adapterring 15. Bolt

2. Boot 9. Mounting block 16. Nut

3. Halogen bulb 10. Bolt 17. Lockwasher
4. Headlamp 11. Screw 18. Bolt

5. Mounting ring 12. Washer 19. Lockwasher
6. Trimring 13. Screw 20. Screw

7. Gasket 14. Nut

Figure 7-29. Headlamp FXCWC
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TAIL LAMP: ALL BUT FLSTN

GENERAL

FXCWC license plate Iamp (wsth tall lamp for HDI) uses a non-
replaceable LED bulb. The entire lamp assembly must be
replaced. See 7.19 TURN SIGNALS AND RUNNING LIGHTS,
Lamp Replacement for license plate lamp (with tail lamp for
HDI) replacement.

FLST, FLSTC, and FLSTF/B Softail models are equipped with
a tail lamp that uses a mini harness and circuit board to simplify
replacement.

The FXSTC and FXST use the same type assembly, but the
lens and base are oriented 180 degrees different from the other
models. These models also use a different mini-harness than
the other models.

BULB REPLACEMENT

1. See Figure 7-30. Remove two screws and lens (1) from
base.

2. Press locking tab and remove 4-Pin multilock connector
(3) from circuit board.

3. Rotate bulb socket 1/4 turn counterclockwise and remove
from tail lamp assembly. Gently pull bulb from socket.

4. Coat base of new bulb with ELECTRICAL CONTACT
GREASE (Part No. 99861-02). Instali new bulb into socket.

5. Insert socket into tail lamp assembly and rotate 1/4 turn
clockwise.

6. Connect 4-Pin multilock connector to circuit board.

7. Install lens to base with two screws. Tighten screws to
20-24 in-lbs (2.3-2.7 Nm).

, 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)

8. Turnignition on and test for proper tail lamp operation.

BASE REPLACEMENT

PART NUMBER
HD-41475-100

TOOL NAME

1. Remove two screws and Iens from base

2. Depress locking tab and remove 4-Pin multilock connector
from circuit board.

3. See Figure 7-31. Using a TERMINAL PICK TOOL (Part
No. HD-41475-100), depress locking tabs and remove two
2-Pinturn signal connectors and 6-Pin Power In connector
from circuit board.

4. See Figure 7-32. Remove screw, pin housing (1) and cir-
cuit board (2) from base.

5. Remove base from rear fender.
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1. Lens

2. Base
3. 4-Pin muitilock connector
4. Bulb assembly

Figure 7-30. Tail Lamp FLST FLSTC FLSTF/B
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1. Terminal pick

L 2 2-Pin connector

et S — ,__J

Figure 7-31. Removmg 2-Pin Connectors
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, 1. Pin housing
. 2. (Cireuit board

Figure 7-32. Pin Housing and Circuit Board

o]

Install new base to rear fender. Install circuit board/pin
housing to base with screw, nut and washer. Tighten screw
to 40-48 in-lbs (4.5-5.4 Nm).

7. See Figure 7-33. Install connectors to circuit board.

8. Install lens to base with two screws. Tighten screws to
20-24 in-Ibs (2.3-2.7 Nm).

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

Table 7-8. Tail Lamp Wires

9. Turnignition on and test for proper tail lamp and turn signal
operation.
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i

A/

Tail lamp [93]

L.eft turn signal [18]
Right turn signal [19]
Power in [94]

Eall

Figure 7-33. Wire Location at Connectors

NOTE

Refer to Table 7-8. Cavity numbers are on back side of sec-
ondary locks. All FXST/C/B components are oriented 180
degrees from above and the turn signal connectors are
reversed.

FUNCTION NO. TYPE WIRE COLOR | caviry |
‘Right turn signal (18] 2-pin Muttitock Vv E 1
- BK : 2
Left turn signal ; (19] 2-pin Multilock : Y T
| o BK ’ 2
Taillamp 1 8 4pinMultilosk | ~ BE o
. HDI only-O/W or open on | 2
i domestic models
N
é - BK 0 o
Power in o (40] 6-pin Multilock oW |
i 1 BN ’ 2
| ! (V on FXST/S/B)
B3
RIY 4
| v 5 |
: (BN on FXST/S/B) |
| 6

BK
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TAIL LAMP: FLSTN

717

BULB REPLACEMENT

See Figure 7-34. To change a bulb, remove the lens (4), turn
the bulb 1/4 turn counterclockwise while pressing the bulb into
the lamp housing (3), and remove the bulb. Replace the bulb
and install the lens.

NOTE

If after replacing a bulb, the tail lamp will not light, check the
wiring, the ground at the socket, and/or the switch.

TAIL LAMP REPLACEMENT B
1. Remove rear fender. See 2.36 REAR FENDER: FLSTN.

2. See Figure 7-35. Remove reflector (1). Remove license
plate bracket fasteners (6).

3. Remove bolt (2), washer (4) and nut (5) securing clamp
to license plate bracket.

4. See Figure 7-36. Remove fastener (1). Disengage tail
lamp connector cover (2) from clip (3).
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Screws (3)

Tail lamp connector
Lamp housing
Lens

Nuts (3)

Rubber grommet

I ol S

Figure 7-34.Tail Lamp Assembly
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Reflector
Bolt I
Clamp
Washer

Nut
Fasteners (2)

oupwN

Figure 7-35. License Plate Bracket
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1. Fastener
2. Tail lamp connector cover

3. Clip

Figure 7-36. Tail Lamp Connector Cover



5. See Figure 7-37. Disconnect tail lamp connector (2).

6. See Figure 7-38. Remove plastic covers (3) from tail lamp
threads. Remove fasteners (1).

7. Push grommet (2) to outside of fender.

8. 8ee Figure 7-39. If license plate support (1) was removed,
install clip on inside of fender and tighten fasteners (2) to
60-90 in-lbs (6.8-10.2 Nm).

NOTE
Before removing tail lamp wires from connector, or harness
from fender clips, carefully note routing for reinstallation.

9. Remove tail lamp wire terminals from connectors. See
A.5 DEUTSCH ELECTRICAL CONNECTORS.

10. Install new terminals into connector. See A.5 DEUTSCH
ELECTRICAL CONNECTORS.

11. See Figure 7-38.To install tail lamp, route harness through
hole in fender and lubricate rubber grommet (2) with
alcohol or glass cleaner. Place grommet into position.

12. Place tail lamp into position and install fasteners (1).
Tighten fasteners to 60-90 in-lbs (6.8-10.2 Nm). Install
plastic covers (3).

13. See Figure 7-37. Connect tail lamp connector (2).

14. Figure 7-36. Slide tail lamp connector cover (2) into clip
(3). Install fastener (1) and tighten to 8-30 in-lbs (0.9-3.4
Nm).

15. See Figure 7-35. Place license plate bracket in place on
tail lamp. [nstall but do not tighten license plate bracket
fasteners (6). Install clamp (3). Install bolt (2), washer (4)
and nut (5).

16. Tighten license plate bracket fasteners to 30-50 in-lbs
(3.4-5.6 Nm).

1. Left turn signal connector [19]
2. Tail lamp connector {93]

___3-_Right turn signal connector [18]

Figure 7-37.Tail Lamp Connector
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1. Fasteners (2)
2. Grommet
3. Plastic covers_

Figure 7-38. Tail Lamp
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1. [icense plate support
_ 2. Fasteners

Figure 7-39. License Plate Support
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AUXILIARY LAMPS: FLST/FLSTC/FLSTN

AUXILIARY LAMP BULB
Removal

1. See Figure 7-40. Loosen trim ring fastener (1) as required
to pull trim ring (2) from lip of auxiliary lamp housing (5).

o

Disconnect auxiliary lamp connector (4) from bulb (6).

w

Remove nesting ring (7) at back of auxiliary lamp (8).

AWARNING

Handle bulb carefully and wear eye protection. Bulb con-
tains gas under pressure, which, if not handled carefully,
could cause serious eye injury. (00062b)

4. See Figure 7-41. Rotate bulb/pin housing 1/4 turn counter-
clockwise and remove from auxiliary lamp. Discard bulb/pin
housing.

Installation

CAUTION

Never touch the quartz builb. Fingerprints will etch the
glass and decrease bulb life. Handle the bulb with paper
or a clean, dry cloth. Failure to do so could result in bulb
damage. (00210b)

—_

See Figure 7-41. Install new bulb/pin housing in auxiliary
lamp and rotate 1/4 turn clockwise.

2. See Figure 7-40. Place nesting ring (7) at back of auxiliary
lamp (8) with the concave side up.

3. Connect auxiliary lamp connector (4} to bulb (6).

4. Place nesting ring over edge of lamp housing (5). Rotate
nesting ring until index tab engages slot at bottom of lamp
housing.

5. Holding nesting ring in place, rotate auxiliary lamp so that
index tabs at back engage slots in nesting ring.

6. Install trim ring (2) over lip of lamp housing. Rotate trim

ring so that fastener (1) is centered at bottom, and then
tighten fastener until snug.
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Trim ring fastener

Trim ring

Nut

Connector

Auxiliary lamp housing
Bulb

Nesting ring

oNoorwNa

Figure 7-40. Auxiliary Lamp Bulb: Typical
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Figure 7-41. Auxiliary Lamp Bulb/Pin Housing

FLST AND FLSTC MODELS

Auxiliary Lamp Bracket Removal

1. Detach quick release windshield. See 2.48 WINDSHIELD:

FLSTC.



2.

3.

Detach wiring.

a. Remove fuel tank fasteners and slide tank back to
reveal connectors. See 4.6 FUEL TANK.

b. Disconnect 2-place Multilock auxiliary lamp connector
[73] under fuel tank, left side.

¢. Disconnect 6-place Multifock front turn signal con-
nector [31] under fuel tank.

See Figure 7-42. Remove upper and lower bracket hard-
ware (6, 7) and spacer (8). Remove auxiliary lamp bracket
(9).

Auxiliary Lamp Bracket Installation

1.

See Figure 7-42. Place auxiliary lamp bracket (9) in posi-
tion. Loosely install upper and lower bracket hardware (6,
7). Verity that spacers (8) are installed on upper fasteners.

Attach auxiliary lamp housings (11) to bracket if necessary.
See Auxiliary Lamp Housing Installation later in this sec-
tion.

Connect wiring for front turn signals [31] and auxiliary
lamps [73].

Tighten the auxiliary lamp bracket hardware (6, 7) to 72-
120 in-lbs (8.1-13.6 Nm).

Slide fuel tank into position and install fasteners. See
4.6 FUEL TANK.

Place windshield in position. Adjust windshield height so
that top of windshield is at rider's eye level while seated
on motorcycle and fasten securely. See 2.48 WIND-
SHIELD: FLSTC.

Auxiliary Lamp Housing Removal
1. See Figure 7-42. Remove screws (5) that secure the turn
signal lamps (1) to the mounting bracket (3).
2. Detach auxiliary lamp connector [73].
a. Remove fuel tank fasteners and slide tank back to
reveal connectors. See 4.6 FUEL TANK.

b. Disconnect 2-place Multilock auxiliary lamp connector
[73] under fuel tank, left side.

c. Remove auxiliary lamp terminals. See A.1 AMP
MULTILOCK CONNECTORS in the appendix.

3. Remove appropriate terminal(s) from socket housing.

4. Use a flare nut socket to remove the nuts (2) that secure
the auxiliary lamp housings (11) to bracket. Remove aux-
iliary lamp and pull wires through viny! conduit.

Auxiliary Lamp Housing Installation

1. See Figure 7-42. Place auxiliary lamp housings (11) in
position. Use a flare nut socket to snug the nut (2) that
secures the lamp to the bracket.

2. Push lamp wires back into the vinyl conduit. Insert wire
terminals into connector. Route the harness back into
position and mate connectors.

3. Aim auxiliary lamps. See 7.18 AUXILIARY LAMPS:
FLST/FLSTC/FLSTN, Adjustment: FLST/FLLSTC/FLSTN
Models in this section.

4. Install the screws (5) that secure the turn signal lamps to
the mounting bracket (3).
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Turn signal lamp

Nut

Mounting bracket
Clamp block

Screw

Bracket hardware, upper
Bracket hardware, lower
Spacer

Lamp bracket

PONOO LN =

10.
11.
12.
13.
14.
15.
16.
17.
18.

Auxiliary lamp connector
Auxiliary lamp housing
Toggle switch nut

Label

Toggle switch

Auxiliary lamp wiring harness
Cable strap

Belleville Washer

Swivel block

Figure 7-42. Auxiliary Lamp Bracket: FLST/FLSTC
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FLSTN MODELS

Auxiliary Lamp Bracket Ftemoval

1. Detach wiring.

a. Remove fuel tank fasteners and slide tank back to
reveal connectors. See 4.6 FUEL TANK.

b. Disconnect 2-place Multilock auxiliary ilamp connector
[73] under fuel tank, left side.

¢. Disconnect 6-place Multilock front turn signal con-
nector [31] under fuel tank.

2. See Figure 7-44. Remove upper and lower bracket hard-
ware (8, 9) Remove auxiliary lamp bracket.

Auxiliary Lamp Bracket Installation

1. See Figure 7-44. Place auxiliary lamp bracket (5) in posi-
tion. Loosely install upper and lower bracket hardware (8,
9).

2. Attach auxiliary lamps to bracket if necessary. See
7.18 AUXILIARY LAMPS: FLST/FLSTC/FLSTN, FLETN
Models later in this section.

3. Connect wiring for front turn signals [31] and auxiliary
lamps [73].

4.  See Figure 7-44. Tighten the auxiliary lamp bracket hard-
ware (8, 9) to 72-120 in-Ibs (8.1-13.6 Nm).

5.

Slide fuel tank into position and install fasteners. See
4.6 FUEL TANK.
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1. Trim ring fastener

2. Trimring

3. Nut

4. Bulb

5. Auxiliary lamp bracket
6. (Connector

7. Auxiliary lamp housing
8. Nestingring

9. Auxiliary lamp

Figure 7-43. Auxiliary Lamp Bracket: Typical
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Turn signal lens

Turn signal bulb

Turn signal lamp

Adapter (2)

Auxiliary lamp bracket

Main harness connector [31]
Auxiliary lamp connector [73]
Bracket hardware, upper (2)
9. Bracket hardware, lower (2)
10. Auxiliary lamp housing

11. Nut (2)

OGN RN

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

Collar (2)

Nesting ring (2)

Auxiliary lamp

Trim ring

Trim ring fastener

Toggle switch nut

Label

Toggle switch

Auxiliary lamp wiring harness
Cable strap

Figure 7-44. Auxiliary Lamp Bracket: FLSTN

Auxiliary Lamp Housing Removal

1.

Remove auxiliary lamp bulb. See 7.18 AUXILIARY

LAMPS: FLST/FLSTC/FLSTN, Auxiliary Lamp Bulb in this

section.

Detach auxiliary lamp connector [73].

a. Remove fuel tank fasteners and slide tank back to
reveal connectors. See 4.6 FUEL TANK.

b. Disconnect 2-place Multilock auxiliary lamp connector
[73] under fuel tank, left side.

c. Remove auxiliary lamp terminals. See A1 AMP
MULTILOCK CONNECTORS in the appendix.

Remove appropriate terminal(s) from auxiliary lamp buib
socket housing.
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5.

See Figure 7-44. Remove nut (11) that secures auxiliary
lamp housing (10) and turn signal lamp (3) to auxiliary
lamp bracket (5). Remove auxiliary lamp and turn signal
lamp.

Remove adapter (4) from turn signal lamp.

Auxiliary Lamp Housing Installation
1.

See Figure 7-44. install adapter (4) on turn signal lamp
(8). Install turn signal lamp in auxiliary lamp bracket (5).

Install auxiliary lamp housing (10) over turn signal lamp
threads.

NOTE

See Figure 7-45. In next step, be sure top of collar (1) is facing
up.
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1.
2. Bottom of collar

See Figure 7-44. Install coltar (12) and nut (11) over turn
signal lamp wire. Tighten nut finger tight. Do not fully
tighten nut at this time.

Place auxiliary famp ring at back of new lamp with the
concave side up.

Install terminals into auxiliary tamp bulb socket housing.

Install lamp fitting auxiliary tamp ring over edge of lamp
housing. Rotate auxiliary lamp ring so that index tab
engages slot at bottom of lamp housing.

Holding auxiliary lamp ring in place, rotate famp so that
index tab at back engages slot in auxiliary lamp ring.

Install lamp door over lip of lamp housing. Rotate lamp
door so that screw is centered at bottom. and then tighten
door screw until snug.

Adjust auxiliary lamps. See 7.18 AUXILIARY LAMPS:
FLST/FLSTC/FLSTN, Adjustment: FLST/FLSTC/FLSTN
Models.

Top of collar

Figure 7-45. Collar

ADJUSTMENT: FLST/FLSTC/FLSTN

MODELS
1.

N2

Check headlamp alignment. Adjust if necessary. See
7.15 HEADLAMP.

With a rider seated on the motorcycie and the front wheel
pointed straight ahead, turn on the headlamp high beam.

See Figure 7-46. Mark the center of the headlamp high
beam by making a vertical line through the horizontal line
already drawn on the wall. Properly adjusted, the beam
should project an equal area of light to the feft and right
of the vertical centerline (1).

Turn the headlamp off and move to the front of the
motorcycle.

Measure the distance from the headiamp horizontal
centerline down to the horizontal centerline of the left side
auxiliary lamp. Now measure the distance from the head-

10.

11.

12.

13.

lamp vertical centerline out to the vertical centerline of the
same lamp.

Repeat measurements performed in previous step on right
side auxiliary lamp.

From the headlamp high beam centeriines, perform the
measurements taken in previous steps to locate the left
and right side auxiliary lamp centerlines on the wall (2, 3).

Turn on the headlamp high beam again, anc with a rider
seated on the motorcycle, verify that it is stil aligned with
the horizontal and vertical centerlines.

Turn on the headlamp low beam and then ccver both the
headlamp and the right side auxiliary tamp. Adjust the left
side auxiliary lamp as necessary so that the entire high
intensity zone is both below and to the right of the left side
auxiiiary lamp centerlines (4).

Leaving the headlamp covered, remove cover from right
side auxiliary lamp and place over left side auxiliary lamp.
Adjust the right side auxiliary lamp as necessary so that
the entire high intensity zone is both below and to the right
of the right side auxiliary lamp centerlines (5).

Tighten auxiliary lamps on FLST and FLSTC models.

a. See Figure 7-42. Loosen screws (5) to detach turn
signal lamps (1) from mounting bracket {3).

b. Insert flare nut socket at bottom of turn signal
mounting bracket and tighten locknut to 18 ft-ibs (24.4
Nm).

c. Start two screws to secure turn signal lamp to
mounting bracket. Verify that conduit fits in slot at
back of bracket and is not pinched. Alternately tighten
screws to 36-60 in-lbs (4.1-6.8 Nm).

Tighten auxiliary lamps on FLSTN models.

a. See Figure 7-44. Loosen trim ring fastener (16) and
remove trim ring (15) from auxiliary lamp housing
(10).

NOTE
In next step, be sure to minimize auxiliary lamp movement
while tightening. If excessive movement is permitted,
auxiliary lamp aim will be incorrect.

b.  While holding auxiliary lamp steady, tighten nut (11)
to 15-18 ft-Ibs (20.3-24.4 Nm).

c. Install lamp fitting auxiliary lamp ring over edge of
famp housing. Rotate auxiliary lamp ring so that index
tab engages slot at bottom of lamp housing.

d. Start two screws to secure turn signal lamp to
mounting bracket. Verify that conduit fits in slot at
back of bracket and is not pinched. Alternately tighten
screws to 36-60 in-lbs (4.1-6.8 Nm).

Recheck auxitiary lamp alignment.
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Adjust headiamp high beam for proper height and lateral alignment
Locate left side auxiliary lamp relative to high beam centerlines
Locate right side auxiliary lamp relative to high beam centerlines

Adjust high intensity beam betow and right of left side auxiliary lamp centerlines
Adjust high intensity beam below and right of right side auxiliary lamp centerlines

apLN=

L.

Figure 7-46. Auxiliary Lamp Aiming
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TURN SIGNALS AND RUNNING LIGHTS

7.19

BULB REPLACEMENT: BULLET STYLE

NOTE

FXCWC rear lamps use LEDs instead of bulbs and are not
replaceable. See 7.19 TURN SIGNALS AND RUNNING
LIGHTS, Lamp Replacement to replace the lamp.

1. Locate latch slot on circumference of turn signal lamp lens.
insert a smail flat blade screw driver or ccin and turn 1/4
turn to remove lens.

2. Push bulb in and rotate 1/4 turn counterclockwise to
rernove.

3. Inspect contacts in socket. If necessary, clean contacts
with a small wire brush and electrical contact cleaner.

4. Evenly apply dielectric grease to the contacts and bottom
of the new bulb.

&)

Push and rotate new bulb into socket.
5. Snap-in and rotate lens to position iatch slot on bottom.

NOTE
It after replacing a bulb, the turn signal or running lamp will not
light, check the wiring, the ground at the socket and/or the
switch.

BULB REPLACEMENT: FLAT LENS STYLE

To change a bulb, remove the lens, turn the bulb 1/4 turn
counterclockwise while pressing the bulb into the housing, and
remove the bulb. Replace the bulb and install the lens.

NOTE

It after replacing a bulb, the turn signal or running lamp will not
light, check the wiring, the ground at the socket and/or the
switch

LAMP REPLACEMENT

All Models

NOTE

See 7.18 AUXILIARY LAMPS: FLST/FLSTC/FLSTN for front
turn signal replacement on FLST, FLSTC, and FLSTN models.
For all other models, follow the instructions below.

1. Remove seat.

AWARNING

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

2.  Remove main fuse.

w0

Change turn signal lamp following the steps unde- Front
Turn Signals: All But FLST, FLSTC, and FLSTN; Rear
Turn Signals: All But FXCWC, FLSTN; Rear Turn Signals:
FXCWC; or Rear Turn Signals: FLSTN.

4. Install main 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
serious injury. (00070b)

5. install seat.

l 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)

6. Turn ignition on and test for proper turn signal operation.

smi02701
——

smi}2702

Figure 7-48. Front Turn Signal Connector [31]
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Front Turn Signals: All But FLST, FLSTC,
FLSTN

NOTE

Before removing turn signal wires, carefully note routing. In
particular, pay close attention to the locations of cable straps
which must be replaced.

1. Remove fuel tank to reveal front turn signal connector [31].
See 4.6 FUEL TANK.

2. Disconnect [31] and remove terminals from turn signal
connector.
3. Detach front turn signals from mounting point.
a. See Figure 7-49. On right side, hold retainer (6) and
loosen ball stud clamp (4) to remove turn signal.

b. On left side, remove nut (5) from mirror, loosen jam
nut and remove ball stud clamp (4) to detach turn
signal.

4.  FXCWC: The turn signal wiring is routed through the lower
switch housings. Remove wiring from handlebars. See
7.37 HANDLEBAR SWITCH ASSEMBLIES and
2.29 HANDLEBARS: FXCWC.

5. FXCWC: install turn signal lamp wiring, handlebars, switch
housing.

6. Install new front turn signal.

a. Attach signal to mounting point as appropriate to
model being serviced.

b. Route wiring to connector [31] location and install
terminals in connector. Attach connectors.

c. Verify that turn signal points straight ahead.

7. Slide fuel tank into position and install fasteners. See
4.6 FUEL TANK.
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Turn signal

Jam nut

Ball stud

Ball stud clamp

Nut (left side only)

Retainer and washer (right side only)

Figure 7-49. Front Turn Signals: FXST, FXCWC, FXSTC,
FLSTF/B, FLSTSB

ounplwb =

Front Turn Signals: FLST, FLSTC, FLSTN

For lamp replacement of FLST, FLSTC, and FLSTN models,
see 7.18 AUXILIARY LAMPS: FLST/FLSTC/FLSTN.

Rear Turn Signals: All But FXCWC, FLSTN

NOTE

Before removing turn signal wires, carefully note routing. In
particular, pay close attention to the locations of cable straps
which must be replaced.

1. Disconnect turn signal wiring.
a. Disconnect right turn signal [18] and left turn signal

[19] connectors from within tail lamp. See 7.16 TAIL
LAMP: ALL BUT FLSTN.

b. Remove wire terminals from turn signal connectors.

2. Detach turn signal from mount.

a. For FLST and FLSTC models, see Figure 7-50.
Remove the screw (1) to detach turn signal from
mount (2).

b. For all other models, see Figure 7-51. Detach fender
support hardware. See 2.34 REAR FENDER:
FXST/FXSTC/FLSTSB. Remove screw and washer
(1) from inside fender support to detach turn signal
from mount (2).



w

Install new rear turn signal. 6. See Table 7-9 or Table 7-10. Attach new wires to 12-pin
connector. See A.9 MOLEX CONNECTORS for proper

a. Attach signal to mounting point as appropriate to 2t )
pin installation procedure.

model being serviced. On all models but FLST and

FLSTC, install rear fender support. 7. Attach turn/running/stop lamp to fender. Tighten fastener

b. Route wiring to connector location and install ter- to 10-12 ft-lbs (13.57-16.28 Nm).

minals in connector. Attach connectors. 8. If replacing license plate bracket (with tail lamp for HDI),

¢ Verify that turn signal points straight behind. tighten fasteners to 57-63 in-lbs (6.45-7.12 Nm).

9. Check wiring installation for proper routing and make sure
there is no excess slack in the wires. Also check the
retaining clips and wire harness channel for looseness
and damage. Loose wiring, retaining clips, or the wire
harness channel can get caught on the rear tire during
operation and cause the turn/running/stop lamps or tail
lamp (HDI) to become inoperative.

10. Install rear fender. See 2.35 REAR FENDER: FXCWC.

smO2723

i Table 7-9. Rear Fender Lighting Connector Pin Location

(Domestic)
1. Screw . PIN " COLOR |  FUNCTION
2. Turn s!gnal mount 1 ' W ‘5 Right running
3. Turn signal : [ | - ' )
2 ' R ; Right stop
wH _ H ale- < ; .
Figure 7-50. Rear Turn Signals: FLST/FLSTC 3 GN | Right turn
4
4 BK ‘ Right ground
5 - Not used
smo27zd | 6 BK Tail lamp ground
e |
Yy \,\ 7 | Left running
'\\ fu I - S 8 R ‘ Left stop
o (1\ @> P 9 ; GN ’ Left turn
w 7 }a ) 10 ‘ BK Left ground
PN e v . \\7/,_ | B
b\/ \<\,,;\ DA ?\; 1" - } Not used
! \\:\\ ,/f"' S : - | ) .
\ ; icense plate tamp
1. Screw and washer C o - .
2. Turn signal mount: all but FLST/FLSTC Table 7-10. Rear Fender Ll(gl-?[t)l]';g Connector Pin Location
3. Turn signal S
» \
Figure 7-51. Rear Turn Signals: All but FLST/FLSTC | PIN COLOR l _ FUNCTION |
1 - Not used ‘
t i - =i
. . 2 - ! Not used ‘
Rear Turn Signals: FXCWC : -
3 R ; Right turn
1 Remove rear fender. See 2.35 REAR FENDER: FXCWC. i ) - -
4 BK Right ground
2. See Figure 7-52 and Table 7-9. Disconnect pins from 12- - o T
) } 5 - - Not used
Pin connector (5) as needed. For connector pin removal i | _
procedure, see A.9 MOLEX CONNECTORS. 6 | BK ! Tail lamp ground
3. Remove fastener securing lamp assembly to fender. 7 ) | B NOt “Seq
NOTE 8 - | Not used
Before removing the electrical wires from the fender. attach an 9 R ’ Left turn
electrical fish tape or long thin wire to the ends of the electrical 10 BK ! Left gfound
res to aid during installation. ' s
Wi O ai uring ins aton 11 R | Stop
4. Carefully remove lamp and wires from fender. 10 W | Tail lamp

5. Route wires of new lamp through fender. Make sure the
new wires are properly positioned in the retaining clips
(2.3).
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License plate bracket (with tail lamp for HDI)
Retainer clip (2)
Retainer clip (2)

L

Rear Turn Signals: FLSTN

1.
2.

Remove rear fender. See 2.36 REAR FENDER: FLSTN.

See Figure 7-53. Remove fastener (1). Disengage tail
lamp connector cover (2) from clip (3).

See Figure 7-54. Disconnect left [19] (1) and right [18] (3)
turn signal connectors.

Remove wire terminals from turn signal connectors. See
A.5 DEUTSCH ELECTRICAL CONNECTORS for con-
nector disassembly.

See Figure 7-55. Remove screws (1) to release turn signal
bar (2) from fender.

Install new turn signal bar. Tighten screws (1) to 15-19 ft-
Ibs (20.4-25.8 Nm).
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6. wiring harness channel
7. Left turn/running/stop lamp

Figure 7-52. Rear Fender Lighting: FXCWC

S S )

sm04189

12-pin connector

Install wire terminals into turn signal connectors. See
A.5 DEUTSCH ELECTRICAL CONNECTORS for con-
nector assembly.

See Figure 7-54. Connect left [19] (1) and right [18] (3)
turn signal connectors.

See Figure 7-53. Slide tail lamp connector cover (2) into
clip (3). Instali fastener (1) and tighten to 8-30 in-lbs (0.9-
3.4 Nm).
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1. Fastener 3
2. Tail lamp connector cover ' Y

Tail lamp connector [93]
Right turn signal connector [18]

Figure 7-53. Tail Lamp Connector Cover Figure 7-54. Turn Signal Connectors

sm 02725
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1. Screw
| 2. Turn signal bar

Figure 7-55. Rear Turn Signals: FLSTN
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CRANK POSITION SENSOR (CKP)

GENERAL

The crank position sensor is a variable reluctance (VR) sensor
that generates an AC signal by sensing the passing of the 30
teeth machined in the left side flywheel. Two consecutive teeth
are missing in the flywheel to establish a reference point. The
crank position sensor sends a signal to the electronic control
module which is used to reference engine position (TDC) and
engine speed.

NOTE

CKP sensor connector is not serviceable. If connector or sensor
fails, the entire assembly must be replaced.

REMOVAL

1. Remove seat.

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

2. Remove main fuse.

3. Detach wiring behind regulator bracket.
a. Disengage connector from bracket.

b. See Figure 7-56. Disconnect the 2-place Mini-Deutsch
CKP connector [79A] (3).

4, Remove screw and captive washer (2) to detach CKP
sensor and o-ring (1) from crankcase. Carefully remove
crank position sensor.

NOTE
Before removing wiring, carefully note wire routing. In particular,
pay close attention to the locations of cable straps which must
be replaced.

sm02656 =
o

1. CKP sensor and O-ring !
\ 2. Screw and captive washer
| 3. CKP connector [79A]

Figure 7-56. CKP Sensor Assembly
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Figure 7-57. CKP Sensor O-Ring

INSTALLATION

1. See Figure 7-56. Lubricate CKP sensor o-ring (1) with
clean engine oil.

2. See Figure 7-58. Install new CKP sensor with screw and
captive washer. Tighten screw to 90-120 in-lbs (10.2-13.6
Nm).

3. Route wiring to connector behind regulator bracket.

4. Attach wiring.
a. Mate connector [79].

b. Attach connector to bracket.

5. Install main 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
serious injury. (00070b)

6. Install seat.

Figure 7-58. Installed CKP Sensor



IGNITION COIL

7.21

REMOVAL
All Except FXCWC

1. Remove seat.

AWARNING

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

2. Remove main fuse.
3. See Figure 7-59. Remove spark plug cables from coil.
4. Remove screw (4) to detach cover (5) from coil (1).

& Remove two mounting screws (2) to detach coil from seat
post.

&. Detach connector [83] from backside of coil.

FXCWC Only

1. Remove seat.

AWARNING

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

[AV]

Remove main fuse.

3. See Figure 7-60. Remove spark plug cables from coil.
4. Remove screw (4).

5.  Remove nut (3) and washer (2).

6. Detach connector [83] from backside of coil.

INSTALLATION

All Except FXCWC
1. See Figure 7-59. Attach connector [83] to backside of coil.

2. Position coil on seat post. Install two screws (2) and tighten
to 120-180 in-Ibs (13.6-20.3 Nm).

3. Fasten cover (5) to coil with screw (4). Tighten to 30-40
in-lbs (3.4-4.5 Nm).

4. Altach spark plug cables to coil. Rear cylinder spark plug
cable attaches to upper coil tower.

5. Install main 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
serious injury. (00070b)

6. Install seat.
FXCWC Only

See Figure 7-60. Attach connector [83] to backside of coil.

2. Position coil on bracket and install screw (4).

3. Make sure ignition/light switch is fully seated. install
washer (2) and nut (3). Tighten nut to 115-135 in-lbs
(13.0-15.3 Nm).

4. Attach spark plug cables to coil.

5. Install main 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
serious injury. (00070b)

6. Install seat.
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1. Coil
2. Screw
3. Pad (2)

4. Secrew with washer

5. Coil cover

6. Rear cylinder spark plug cable
7. Front cylinder spark plug cable

Figure 7-59. Colil (All Except FXCWC)

2010 Softail Service: Electrical 7-47



sm03868

1. Rear cylinder spark plug cable
2. Washer

3. Nut

4. Screw

5.

~ Front cylinder spark plug cable
Figure 7-60. Coil (FXCWC Only)
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SPARK PLUG CABLES

7.22

GENERAL

Resistor-type high-tension spark plug cables have a carbon-
impregnated fabric core, instead of solid wire, for radio noise
suppression and improved reliability of electronic components.
Use the exact replacement cable for best results.

NOTE
See 1.18 SPARK PLUGS for spark plug information

REMOVAL

AWARNING

Disconnecting spark plug cable with engine running can
result in electric shock and death or serious injury.
(00464b)

NOTE

When disconnecting each spark plug cable from its spark plug
terminal, always grasp and pull on the rubber boot at the end
of the cable assembly (as close as possible to the spark plug
terminal). Do not pull on the cable portion itself. Pulling on the
cable will damage the cable's carbon core.

1. Disconnect spark plug cables from ignition coil and spark
plug terminals. Inspect all removed cables for damage.

na

All but FXCWC: see Figure 7-61. Remove cable straps
on horn bracket for front spark plug cable.

INSTALLATION

1. See Figure 7-61 (all but FXCWC) or Figure 7-62 (FXCWC).
Connect spark plug cables to ignition coil and spark plugs.
Fasten boots/caps securely. Tight connections provide
the necessary moisture-proof environment for the ignition
coil and spark plug terminals.

a. All but FXCWC: rear cylinder plug cable connects to
top coil terminal.

b. FXCWC: front cylinder plug cable connects to front
coil terminal.

2. All but FXCWC: secure front spark plug cable to horn
bracket with new cable straps.
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1. Cable straps

Figure 7-61. Spark Plug Cable Routing (All Except FXCWC)
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Figure 7-62. Spark Plug Cable Routing (FXCWC)
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ALTERNATOR

REMOVAL

AWARNING

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

1. Disconnect negative battery cable.

2. Remove primary cover, primary drive and clutch. See
5.4 DRIVE COMPONENTS.

3. Remove primary chaincase housing. See 5.5 PRIMARY
CHAINCASE HOUSING.

4. Disconnect stator connector from voltage regulator. See
7.6 VOLTAGE REGULATOR.

5. See Figure 7-63. Remove alternator rotor (4). Two bolts
can be inserted through the holes in the rotor face to aid
during removal.

NOTE
See Figure 7-63. Contact cleaner, alcohol or glass cleaner
sprayed on rubber grommet (3) will provide lubrication when
pulling it through crankcase hole.

6. Move grommet (3) to one side and spray lubricant into
gap to lubricate grommet and ease removal. Repeat for
other side.

7. Remove T27 TORX screws (2).

8. Remove stator (1} while pulling rubber grommet (3) and
wires through crankcase hole.
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Stator
T27 TORX screw

Grommet
Rotor

LN

Connector [47B]

Figure 7-63. Rotor and Stator

CLEANING AND INSPECTION

The rotor and stator can be replaced individually if either is
damaged.

*  Remove all foreign particles from the rotor magnets.

* Ciean the rotor and stator using clean, soapy water.

INSTALLATION

Stator Torx fasteners are not re-usable. They must be replaced.
1. Insert wires through crankcase hole.

2. See Figure 7-63. Push rubber grommet (3) with wires
through crankcase hole. If necessary, apply the same
lubricant used during removali.

3. Install the stator (1) on the crankcase and fasten in place
using new TORX screws. Tighten to 55-75 in-lbs (6.2-8.4
Nm).

4. Mate connector [47] (5) onto voltage regulator and engage
latch to secure. See 7.6 VOLTAGE REGULATOR.

5. Install rotor (4) on the sprocket shaft.

6. Install primary chaincase housing. See 5.5 PRIMARY
CHAINCASE HOUSING.

7. Install clutch, primary drive and primary cover. See
5.4 DRIVE COMPONENTS.



3. Connect negative battery cable.

2010 Softail Service: Electrical 7-51



FUEL GAUGE

7.24

tank cap. Remove by gently pulling upward. Do not twist.
* Three wires attach to the bottom of the gauge (1).

*  The fuel gauge sending unit is under the console in the
middle of the tank.

REMOVAL

1. Remove seat.

AWARNING

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

2. Remove main fuse.

NOTE
The gauge wires are routed through a tube in the tank and are
secured at the bottom of the tank.

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 resuit in death or serious injury.
(00002a)

3. Remove fuel tank fasteners and slide tank back to reveal
fuel gauge connector {117]. See 4.6 FUEL TANK.

4. See Figure 7-65. Disconnect connector [117] and remove
terminals. See B.1 CONNECTORS.
5. Remove fuel gauge wiring from clamp at bottom of fuel

tank.

NOTE
Do not twist gauge and wiring during removal.

6. See Figure 7-64. Pull up on gauge (1). Remove gauge,
gasket (2) and wiring from fuel tank. Discard gasket.
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Gauge
Gasket
Wiring harness
Connector [117]
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Figure 7-64. Fuel Gauge

INSTALLATION

1.  See Figure 7-64. Install wiring harness (3) through new
gasket (2).

2. Push wiring harness through tube in fuel tank.

3. While gently pulling on wiring harness, install gauge (1)
and gasket by carefully moving gauge back and forth while
pushing down at the same time.

4. See Figure 7-65. Install wiring into connector [117]. Mate
connector halves.

5. Slide fuel tank into position and install fasteners. See
4.6 FUEL TANK.

6. Secure wire at bottom of fuel tank.

7. install main 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
serious injury. (00070b)

8. Install seat.
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Figure 7-65. Fuel Gauge Connector [117] Location
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INSTRUMENT CONSOLE: FXCWC

REMOVAL

1. Remove seat.

AWARNING

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

2. Remove main fuse.

3. See Figure 7-66. Remove screw from front of instrument
console.

4. See Figure 7-67. Remove acorn nut from rear of instru-
ment console.

5. Place a clean shop rag on the fuel tank. Turn instrument
console over and place on top of shop cloth.

6. See Figure 7-68. Disconnect electrical connector and
remove instrument console.

INSTALLATION ,

NOTE
When installing console, do not pinch wires. Improper installa-
tion may cause electrical component malfunction.

1. See Figure 7-68. Connect connector if necessary. Lay
console over center of tank.

2. Install mounting hardware.

a. See Figure 7-67. Loosely install acorn nut on rear
console mount.

b. See Figure 7-66. Loosely install screw with washer
in front console mount.

c. Tighten rear acorn nut before tightening front screw.
Tighten to 30-40 in-lbs (3.4-4.5 Nm).

d. Tighten front screw to 30-40 in-lbs (3.4-4.5 Nm).
3. If speedometer housing cup was removed from instrument

console, install housing cup and tighten screws to 50-60
in-Ibs (5.7-6.8 Nm)

4. Install main fuse.

5. Check indicator light functions.

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) :

6. Install seat.
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Figure 7-67. Rear Console Mount

Figure 7-68. Console Wiring



SPEEDOMETER: ALL BUT FXCWC 7.26

REMOVAL

-
|

1. See Figure 7-69. Remove nut and washer (4) and lift o oares ;
console (5) from fuel tank. ‘
2. Position cleari shop rags on fuel tank and flip console over }
to expose underside. {
3. Depress connector tab and disconnect 12-place harness i
connector [39] (2) from speedometer under conscle. :
4. Unscrew the rubber boot from the odometer reset switch 5 :
(6) on the left side of the console. :
i |
5. Remove the odometer reset switch from hole in console. § |
5. See Figure 7-70. Pry between three tabs and speedometer f ‘
with a screwdriver to raise and release back clamp from | ‘
speedometer. Remove back clamp from speedometer. i 1
7. See Figure 7-69. Remove speedometer from console. :
8. Remove gasket (3) from speedometer.
INSTALLATION
1. See Figure 7-69. Install gasket (3) to speedometer.
2. Position speedometer in console (5).
3. See Figure 7-70. Press on back clamp (3) until three tabs :
engage on back of speedometer. 3
\
4. See Figure 7-69. Insert odometer reset switch (6) through | 1. Speedometer
hole in console and install rubber boot. | 2. Connector [39]
- | 3. Gasket
5. Connect 12-place connector [39] (2) to speedometer under | 4. Nutand washer
console. | 5. Console
\

8. Remove shop rags. Attach console to fuel tank with nut 5. Reset switch
and washer (4). Tighten to 7-11 ft-Ibs (9.5-14.9 Nm). | 7. Backclamp

7. Test speedometer for proper operation. Figure 7-69. Speedometer: All But FXCWC (Typical)

i
|
|
|

1. Tabs (3)
2. Connector [39]
3. Back clamp

Figure 7-70. Connector [39] (Typical)
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SPEEDOMETER: FXCWC 7.27

REMOVAL - . ~

sm02731
1. Remove seat.

2. Remove instrument console. See 7.25 INSTRUMENT
CONSOLE: FXCWC.

3. See Figure 7-71. Detach connector body from speedo- ,
meter mount.

4. See Figure 7-72. Push in tabs (1) and carefully pull
speedometer away from instrument console. Make sure
wiring and connectors do not get damaged.

5.  Remove connector (2) from speedometer.

INSTALLATION ]

1. See Figure 7-72. Attach connector (2) to speedometer. 1

NOTE Figure 7-71. Speedometer Electrical Connector: FXCWC

When installing speedometer, make sure wiring and connectors
do not get damaged.

2. Install speedometer into instrument console. Make sure
tabs (1) fully engage against instrument console.

3. See Figure 7-71. Attach connector body to speedometer
mount.

4. Install instrument console. See 7.25 INSTRUMENT
CONSOLE: FXCWC.

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)

5. Install seat.

‘ 1. Tab(2)
| g.wcornnector

Figure 7-72. Speedometer Removal
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VEHICLE SPEED SENSOR (VSS)

7.28

GENERAL

The vehicle speed sensor is powered and monitored by the
ECM. The ECM processes the vehicle speed signal and
transmits this signal to the TSM/TSSM/HFSM and speedometer
through serial data.

The vehicle speed sensor is located on the transmission just
behind the transmission top cover.

REMOVAL

1. Femove seal.

AWARNING

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

2.  Femove main fuse.

3. Femove rear electrical panel. See 7.3 ELECTRICAL
PANEL.

4. See Figure 7-73. Disconnect 3-place vehicle speed sensor
connector [65].

5. Remove sensor mounting bolt and lift sensor from trans-
mission case.

INSTALLATION

1. See Figure 7-73. Install sensor into transmission case
using mounting bolt. Tighten bolt to 84-108 in-lhs (9.5-
12.2 Nm).

2.  Mate 3-place vehicle speed sensor connector [65].
3. Install electrical panel. See 7.3 ELECTRICAL PANEL.

4. Install main 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 toss of control, which could result in death or
serious injury. (00070b)

5. Install seat.

|
i § sm02733

Figure 7-73. Vehicle Speed Sensor
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INDICATOR LAMPS: ALL BUT FXCWC

7.29

GENERAL .

The indicator lamp assembly is equipped with Light Emitting
Diode (LED) indicators. The indicator lamp assembly is not
serviceable. If one LED is bad, the entire assembly must be
replaced.

See the ELECTRICAL DIAGNOSTIC MANUAL
troubleshooting procedures.

REMOVAL i

1. See Figure 7-74. Remove nut and washer (1). Raise
console (2 or 4) from fuel tank. Place shop rags on tank
and flip console over to expose underside.

2. All except FLSTSB and FLSTC: See Figure 7-75.
Squeeze clips together (2) and gently pry indicator lamp
assembly (1) out of console from the side with a screw-
driver.

3. FLSTSB and FLSTC: See Figure 7-76. Remove screws
(2) and gently pull indicator lamp assembly (1) out of
console.

for

4. Disconnect 8-place connector [21] (3) from indicator lamp
assembly.

INSTALLATION -

1.  Allexcept FLSTSB AND FLSTC:. See Figure 7-75. Install
indicator lamp assembly (1) into console. Make sure clips
(2) engage to secure assembly in place.

2. FLSTSB and FLSTC:. See Figure 7-76. Install indicator
lamp assembly (1) into console with screws (2).

3. Connect connector [21] (3) to main wiring harness.

4. See Figure 7-74. Place console (2 or 4) in position. Install
nut and washer (1). Tighten to 7-11 ft-lbs (9.5-14.9 Nm).
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1. Nut and washer

2. Console: all but FLSTSB and FLSTC
3. Indicator lamp assembly

4. Console: FLSTSB and FLSTC

Figure 7-74. Indicator Lamp Assembly: All but FXCWC

|
~ JR—|

i PO #

1. Indicator lamp assembly
2. Clips (2 pair)

3. Connector [21]

Figure 7-75. Connector [21]



1. Indicator lamp assembly
2. Screws (4)
3. Connector [21]

Figure 7-76. Connector [21]: FI.STSB
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INDICATOR LAMPS: FXCWC

7.30

REMOVAL

NOTE

Indicator light assembly and harness connecting to main har-
ness, speedometer, and odometer reset switch are sold as a
single unit.

1. Remove instrument console. See 7.25 INSTRUMENT
CONSOLE: FXCWC.

2. Remove speedometer. See 7.27 SPEEDOMETER:
FXCWC.

3. Remove odometer reset switch from instrument console.

4. Figure 7-77 Spread tabs apart and remove indicator lamp
assembly with harness.

INSTALLATION

1. See Figure 7-77. Install indicator lamp assembly into
console. Make sure clips are fully engaged to secure
assembly in place.

2. Install odometer reset switch into side of instrument con-
sole.
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Instail speedometer into instrument console. See
7.27 SPEEDOMETER: FXCWC.

Install instrument console. See 7.25 INSTRUMENT
CONSOLE: FXCWC.
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Figure 7-77. Indicator Lamp Assembly: FXCWC



NEUTRAL SWITCH

7.31

GENERAL
See Figure 7-78. The neutral switch is located on the transmis-
sion top cover. The two terminal switch is normally closed.
When the transmission shifter is in neutral and the ignition
switch is in the IGNITION position, the switch causes the
NEUTRAL indicator light to ifluminate.

REMOVAL

1. Remove battery and battery caddy. See 1.25 BATTERY
MAINTENANCE, Disconnection and Removal.
2. Make sure transmission shifter is in NEUTRAL.

3. See Figure 7-79. Remove connectors from switch studs.

4. Remove neutral switch and o-ring from transmission top
cover.

NOTE
To replace connectors, use heat-sealed butt splice connectors.
See A.16 SEALED SPLICE CONNECTORS.

INSTALLATION

NOTE

The transmission shifter must be in the NEUTRAL position
when installing the switch to allow the bottorn ball on the switch
to engage the ramp on the shifter cam.

1. See Figure 7-79. Lubricate o-ring with transmission oil.

2. Install switch with o-ring to transmission top cove~. Tighten
to 120-180 in-lbs {13.6-20.3 Nm).

NOTE
The neutral switch is not polarity sensitive, so either connector
can be attached to either stud.

3. Install connectors to switch studs.

4. Install battery caddy and battery. See 1.25 BATTERY
MAINTENANCE, installation and Connection.

«m02737

Figure 7-78. Neutral Switch Location
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I 1. O-ring
| 2. Switchstud

Figure 7-79. Neutral Switch

5. Test neutral switch for proper operation.
a. Turn ignition switch to IGNITION position.

b.  Verify that transmission shifter is in NEUTRAL.

c. Check to see that NEUTRAL indicator light illumin-
ates.
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OIL PRESSURE SWITCH

7.32

GENERAL

See Figure 7-80. The oil pressure switch monitors oil pressure
in the crankcase. If the oil pressure drops below 3 psi (20.6
kPa), the oil pressure switch is tripped and illuminates the low
oil pressure indicator light. The oil pressure switch is located
on the right side of the crankcase.

REMOVAL i

1. See Figure 7-80. Remove connector (2) from oil pressure
switch (1).

2. Using a 15/16 in. open end wrench, remove switch from
crankcase.

sm02788

1. Oil pressure switch

INSTALLATION

2. Connector jumper

Figure 7-80. Oil Pressure Switch
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NOTE

Perform step 1 only if original switch is being re-installed. New
switches have a sealant contact paich on the threads. If new
swifch is being installed, begin at step 2.

1. Coat threads of oil pressure switch with LOCTITE PIPE
SEALANT WITH TEFLON (PST).

2. See Figure 7-80. Install oil pressure switch (1) to crank-
case. Tighten switch to 96-144 in-lbs (10.8-16.3 Nm).

3. Attach connector (2) to oil pressure switch.

4. Test oil pressure switch for proper operation.

NOTE

If connector (2) requires replacement, see A.16 SEALED
SPLICE CONNECTORS.



REAR STOPLIGHT SWITCH

7.33

GENERAL

See Figure 7-81. The rear stoplight switch monitors brake fluid
pressure in the rear brake line. When pressure in the line
reaches a preset level, the rear stoplight switch is tripped and
illuminates the tail light/stoplight.

REMOVAL

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)

1. See Figure 7-81. Remove both connectors (2) from rear
stoplight switch (1).

N

Place a clean container under the rear stoplight switch

and brake line to catch escaping fluid.
3. Remove rear stoplight switch.

INSTALLATION

1. Coat threads of stoplight switch with LOCTITE 565 (thread
sealant) perpendicular to the threads. Do not allow thread
sealant to make contact with end of switch.

2. See Figure 7-81. Install rear stoplight switch (1). Tighten
switch to 12-15 ft-Ibs (16.3-20.3 Nm).

3. Install both switch connectors (2).

_ Awanne

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)

4. Bleed brake system. See 1.16 BLEEDING BRAKES.

_ Awaanne

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

5. Check stoplight for proper operation.

1. Stoplight switch
2. VCV:ronnectorsr

Figure 7-81. Rear Stoplight Switch
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HORN

INSPECTION

If the horn fails to sound or does not sound satisfactorily, check
for loose, frayed or damaged wires leading to horn terminal,
discharged battery or corroded ground.

The horn is permanently sealed and non-repairable. Only the
mounting hardware is replaceable.

NOTE
No tonal adjustments may be made to this horn.

REMOVAL AND INSTALLATION: ALL BUT

1. See Figure 7-82. Remove acorn nut (4) and washer (5)
to detach horn bracket (6) from vehicle.

2. Disconnect wires from posts on back side of horn.

3. Remove screws (8) and nut (10) to detach horn from
bracket. Free wires from clamp (9).
4. Install new horn on bracket.
a. Secure with screws (8), and push nuts (3). Tighten
screws to 35-55 in-lbs (4.0-6.2 Nm).

b. Install nut (10) and tighten to 80-100 in-lbs (9.0-11.3
Nm). Fold wires under clamp (9).

5. Attach wiring.

6. Attach horn bracket to vehicle using washer (5) and acorn
nut (4). Tighten nut to 80-100 in-Ibs (9.0-11.3 Nm). When
tightening fasteners, be sure the horn does not contact
the horn cover or other parts.
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1. Horn

2. Cover

3. Push nut (2)
4. Acorn nut

5. Washer

6. Bracket

7. Rubber mount
8. Screw (2)
9. Clamp
10. Nut

Figure 7-82. Horn




REMOVAL AND INSTALLATION: FXCWC

1.

See Figure 7-83. Remove bolt (3) and washer (2) to detach
horn bracket (1) from vehicle.

Disconnect wires from posts on back side of horn.
Femove locknut (7) to detach horn from bracket.
Remove screws (4) to detach cover (6) from horn (5).
Replace horn.

Install new horn to bracket.

a. Attach coverto horn with screws (4). Tighten to 40-50
in-Ibs (4.52-5.65 Nm).

b. Attach horn to bracket with focknut (7).

Attach wiring.

Attach horn bracket to vehicle using washer (2) and bolt
(3). Tighten to 13-15 ft-Ibs (17.64-20.36 Nm).

sm04125

Noapwp=

SR

\\W\\ \

\

Bracket
Washer
Bolt
Screw (3)
Horn
Cover

_Locknut

Figure 7-83. Horn: FXCWC
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ACTIVE EXHAUST

GENERAL

The active exhaust system utilizes an actuator valve located
in the rear exhaust pipe which is connected to a servo motor
via a cable. The valve position automatically adjusts to enhance
engine performance.

The active exhaust module is located on the exhaust bracket.
The attached cable is routed to a bellcrank located on the rear
exhaust pipe.

REMOVAL

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

2. See Figure 7-84. Disconnect active exhaust module con-
nector [179] (5).

3. Remove active exhaust cable housing (1) from notch in
shroud (2). Remove ferrule (3) from active exhaust module
to free cable (4).

4. See Figure 7-85. Remove module fasteners (4) from active
exhaust module bracket (2).

sm02645

Active exhaust cable housing !
Shroud ‘
Ferrule ‘
Active exhaust cable

Active exhaust module connector [179] ‘

agpwOn =

Figure 7-84. Active Exhaust Module
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!
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|
i

Interconnect tube assembly
Active exhaust module bracket i

Active exhaust module i
Fastener |
Rear exhaust pipe

gL

Figure 7-85. Active Exhaust Module Mounting

REPAIR

NOTE

See Figure 7-84. Active exhaust module shroud (2) can be
replaced. Replace shroud if active exhaust cable housing (1)
is a loose fit in shroud.

1. Remove fasteners securing shroud.
2. Replace shroud. Replace fasteners and tighten securely.
INSTALLATION

1. See Figure 7-85. install active exhaust module (3) to
bracket (2) using fasteners (4). Tighten fasteners to 32-40
in-Ibs (3.6-4.5 Nm).

2. See Figure 7-84. Install ferrule (3) into slot shown. Wrap
cable around active exhaust module shroud as shown.

3. Clip active exhaust cable housing (1) into shroud (2).
4. Connect active exhaust moduie connector [179] (5).

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



MAIN WIRING HARNESS

7.36

REMOVAL

NOTES

+  See Appendix B for the main wiring harness schematic
and a description of all connector locations.

» Disarm TSSM/HFSM before removal.

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 battery cables, negative cable first. Remove
battery. See 7.12 BATTERY CABLES.

3. Disconnect harness grounds.
4. Remove rear splash guard to access electrical panel.

5.  All but FXCWC: Remove instrument panel. Disconnect !
connectors:

a. Speedometer connector.
b. Indicator lamp connector.
c. Ignition key switch.

6. FXCWC: Remove instrument panel. Disconnect con-
nectors:

a. 12-pin connector attaching main harness to indicator
lamp harness.

b. Ignition key switch.

7. Remove voltage regulator and connectors located in front
electrical caddy. See 7.7 FRONT ELECTRICAL CADDY.

a. Voitage regulator [77].
b. Stator [47].
c. Front oxygen sensor connector [133].
d. Crank position sensor [79].
e Jiffy stand interlock connector {133].
& Remove fuel tank. See 4.6 FUEL TANK. This includes

detaching fuel gauge connector {117] and fuel pump and
sender [141].

9.  On vehicles with active exhaust, remove active exhaust
connector [179] from active exhaust module.

10. On vehicles with active intake, remove air cieaner and
disconnect active intake solenoid connector [179]. See
45 AIR CLEANER ASSEMBLY.

11.

12.

13.
14.

15.

ST I2742 '
(D

Y]

1. Rubber trim

Push-in fastener

Figure 7-86. Rubber Trim

See Figure 7-86. On all but FXCWC, remove push-in
fastener (2) from rubber trim (1) on frame. Disconnect
connectors:

a. MAP sensor connector [80].

b. Right handiebar controls [22].

c. Left handlebar controls [24].

d. Front turn signals [31].

e. Front fender tip lamp [32] (FLST and FLSTC only).

f. Headiamp [38].

g. Spotlamp switch (if present).
Horn wires [122].

i. |AT sensor connector [89].

j-  ET sensor connector [90].

k. IAC connector [87].

. TP sensor connector [88].

m. Front {84] and rear [85] fuel injector connectors.

Disconnect rear oxygen sensor connector {137] located
under oil tank on right side of vehicle.

Remove starter. See 7.13 STARTER.

Remove vehicle speed sensor connector [65] located on
transmission case.

Open clamps around harness along frame tubes. Cut cable
strap from harness as necessary.
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16. Disconnect connectors:
a. Electronic control module [78].

b. Stoplight switch.
c. Oil pressure switch [121].
d. Starter solenoid [128].

e. Tail lamp [7].
f. TSM/HFSM/TSSM connector [30].
Security siren connector [142].

Neutral switch wiring [131].

17. Detach data link connector [91A] from fuse block bracket.

18. Detach fuse block wiring.
a. Remove fuse block bracket from frame.

b. Depress tab located on fuse block bracket and slide
the fuse block out of the mounting slots. Repeat for
other block.

19. Disconnect coil connector [83].

20. Remove harness clips and any remaining cable straps.
Disconnect all ground wires.

21. Slowly remove harness from frame taking note of wire
routings.

INSTALLATION

NOTE
Be sure to securely attach ground terminals to their proper
frame locations and replace all cable straps.
1. Place harness wires into their original positions.

2. Attach the following connectors:
a. Stoplight switch [121].

b. Oil pressure switch [120].
¢. Turn signal/turn signal security module [30].
d. Security siren connector [142].
e. Vehicle speed sensor connector [65].
f.  Neutral indicator switch [131].
Starter solenoid [128].
Ignition coil [83].
3. Install starter. See 7.13 STARTER.
4. Install fuse and relay blocks on bracket.

5. See Figure 7-87. Attach connectors under seat.
a. Taillamp [7].

b. Electronic control module [78].

c. Secure data link connector [91A] to frame.
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6. Attach connectors under fuel tank trim.
a. MAP sensor connector [80].

b. Right handlebar controls [22].
c. Left handlebar controls [24].
d. Front turn signals [31].

e. Frontfender tip lamp [32] (FLST and FLSTC only).
f.  Headlamp [38].
g. Spotlamp switch (if present).
Horn wires.
i.  IAT sensor connector [89].
j.  ET sensor connector [90].
k. 1AC connector [87].
I. TP sensor connector [88].

m. Front [84] and rear [85] fuel injector connectors.

1. Tail lamp connector

2. Electronic control module connector [10}
3. Data link connector [91A]

4. Main fuse connector !

Figure 7-87. Connectors Under Seat

7. See Figure 7-88. Attach ground wires to frame in front of

battery. Negative battery cable attaches to right side post
(2). See 7.12 BATTERY CABLES.

8. See Figure 7-86. On all but FXCWC, insert push-in

fastener (2) into rubber trim (1) on frame.

9. Install splash guard over electrical panel. See 7.3 ELEC-

TRICAL PANEL.
10. Install fuel tank. See 4.6 FUEL TANK.

11. All but FXCWC: Connect connectors and install instru-
ment console. See 7.26 SPEEDOMETER: ALL BUT
FXCWC.

a. Speedometer connector.
b. Indicator lamp connector.

c. Ignition key switch.



12. FXCWC: Connect connectors and install instrument con-
sole. See 7.25 INSTRUMENT CONSOLE: FXCWC.

a. 12-pin connector attaching main harness to indicatcr
tamp harness.

b. Ignition key switch.

13. Install voltage regulator and connectors located in front
electrical caddy. See 7.7 FRONT ELECTRICAL CADDY.

a. Voltage regulator {77].
b. Stator [47].
c. Front oxygen sensor connector [138].
d. Crank position sensor [79].
e. Jiffy stand interlock connector [133].
14. On vehicles with active exhaust, connect active exhaust
connector [179] to active exhaust module

15. On vehicles with active intake, connect active intake
solenoid connector [178] and install air cleaner. See
4.5 AIR CLEANER ASSEMBLY.

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)

16. Install battery and connect battery 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. Instail seat.

18. “Turn ignition ON. Test switches for correct operation.
a. Left and right turn signals, front and rear.

bh. Four-way hazard warning flashers.
¢. Rear brake lamp.

d.  Headlamp.

. Horn.

{. Indicator lamps.

. Starter.

h. Speedometer.

1. Ground wires (2) ‘
2. Ground wire and negative battery cable 1

Figure 7-88. Ground Wires and Negative Battery Cable
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HANDLEBAR SWITCH ASSEMBLIES

7.37

GENERAL

The switches are of rugged construction and feature a superior
seal to protect electrical contacts and components from dirt
and moisture in harsh environments.

The left handlebar switches include the headlamp HI - LO
switch, horn and left turn signal switch. The right handiebar
switches include the engine start and RUN - OFF switch and
right turn signal switch. The individual switches are non-
repairable and must be replaced if they malfunction.

NOTES

¢ Oncertain models, the turn signal wiring is routed through
the lower switch housings and handlebars.

U To replace or repair individual switches in either the right
or left handlebar switch assemblies, see 7.38 RIGHT
HANDLEBAR SWITCH or 7.39 LEFT HANDLEBAR
SWITCH.

REPAIR PROCEDURES

TOOL NAME

PART NUMBER

HD-25070 ROBIN@“ HEAT GUN |
HD-39969 ULTRA TORCH UT-100
HD-41183 HEAT SHIELD ATTACHMENT |

See 7.38 RIGHT HANDLEBAR SWITCH and 7.39 LEFT
HANDLEBAR SWITCH. The removal and installation steps
listed apply when replacing the entire switch assembly, switch
housing or handlebars.

The information below is useful when repairing handlebar
switch assemblies.

1. To better access wires and avoid damaging conduit with
radiant heating device, push conduit back and secure with
extra 7.0 in. (177.8 mm) cable strap in kit.

2. Strip 0.5 in (12.7 mm) of insulation off switch wires. Twist
stripped ends of switch wires until all strands are tightly
coiled.

3. Cutdual wall heat-shrink tubing, supplied in repair kit into
1.0 in. (25.4 mm) segments. Slide tubing over each wire
of new switch assembly.

4. Splice existing and new switch wires, matching wire colors.
Solder the spliced connections. For best results, do one
wire at a time.

5. Center the heat-shrink tubing over the soldered splices.
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AWARNING

Be sure to follow manufacturer's instructions when using
the UltraTorch UT-100 or any other radiant heating device.
Failure to follow manufacturer's instructions can cause a
fire, which could result in death or serious injury. (00335a)

* 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.

6. See Figure 7-89. Using the ULTRA TORCH UT-100 (Part
No. HD-39969) or ROBINAIR HEAT GUN (Part No. HD-
25070) with HEAT SHIELD ATTACHMENT (Part No. HD-
41183) or other suitable radiant heating device, uniformly
heat the heat-shrink tubing to insulate and seal the
soldered connections. Apply heat just until the meltable
sealant exudes out both ends of tubing and it assumes a
smooth cylindrical appearance.

7. Inspect the melted sealant for solder beads. Excess solder
or heat may force some solder out with the meited sealant.
Use a small needle nose pliers to remove any solder
found. Briefly heat the connection to reseal the tubing if
solder beads were removed. Use less solder or reduce
heating time or intensity when doing subsequent splices.

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)
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Ultra Torch UT-100
2. Robinair Heat Gun |

Figure 7-89. Radiant Heating Devices




RIGHT HANDLEBAR SWITCH

REMOVAL

NOTE

The removal and installation steps listed apply when replacing
the entire switch assembly, switch housing or handlebars.

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)

1. Remove main fuse.

2 See Figure 7-90. Place the 5/32 in. (4 mm) thickness
cardboard insert between the brake lever and lever
bracket.

3. Using a T25 TORX drive head, loosen tut do not remove
the upper and lower switch housing screws.

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

5. Remove the upper and lower switch housing screws.

6. Remove the friction shoe from the end of the tension
adjuster screw.

NOTE
The friction shoe is a loose fit and may fall out or become dis-
lodged if the lower switch housing is turned upside down or
shaken.

7. Loosen cable adjusters. See 1.13 THROTTLE CABLES

8. Remove the brass ferrules from the notches on the inboard
side of the throttle control grip. Remove the ferrules from
the cable end fittings.

9. Remove the throttle control grip from the end of the
handlebar.

10. Pull the crimped inserts at the end of the throttle and idle
control cable housings from the lower switch housing. For
best results, use a rocking motion while pulling. Place a
drop of light oil on the retaining rings, if necessary.
Remove the cables from the switch housing.

sm(2635

Figure 7-90. Install 5/32 in. (4 mm) Thickness Cardboard
Insert

INSTALLATION

1. See Figure 7-91. Push the throttle and idle control cables
into the lower switch housing until they snap in place. Note
the different diameter inserts crimped into the end of the
throttle and idle cable housings.

a. Pushthe silverinsert (2) of throttle cable housing into
the hole in front of tension adjuster screw (3).

b. Push the gold insert (1) of idle cable housing into the
hole at the rear of tension adjuster screw (3).

NOTE
To aid assembly, place a drop of light oil on the retaining rings
of the crimped inserts. Always replace the retaining rings if
damaged or distorted.

2. See Figure 7-92. Route the cable (2) to the upper switch
housing as shown.

3. Slide the throttle control grip over the end of the right
handlebar until it bottoms against the closed end. Rotate
the grip so that the ferrule notches are at the top. To pre-
vent binding, pull the grip back about 1/8 in. (3.2 mm).

4. With the concave side facing upward, install the friction
shoe so that the pin hole is over the point of the adjuster
SCrew.

NOTE
The friction shoe is a loose fit and may fall out or become dis-
lodged if the lower switch housing is turned upside down or
shaken.
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5. See Figure 7-93. Position lower switch housing beneath
the throttle control grip. Install the brass ferrules (4) onto
the cable so that the end fittings seat in the ferrule recess.
Seat the ferrules in their respective notches (3) on the
throttle control grip. Verify that the cables are captured in
the grooves (2) molded into the grip.

6. Position the upper switch housing over the handlebar and
lower switch housing.

7. Verify that the wire harness conduit runs in the depression
at the bottom of the handlebar. Be sure that the upper
switch housing harness will not be pinched under the
handlebar when the switch housing screws are tightened.

8. Start the upper and lower switch housing screws, but do
not tighten.

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
piunger on the front stoplight switch. (00324a)
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1. Idle cable insert (gold insert, rear hole)
2. Throttle cable insert (silver insert, front hole)
3. Tension adjuster screw , l

Figure 7-91. Right Lower Switch Housing
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1. End fittings
2. Upper switch housing cable

Figure 7-92. Route Cable to Upper Switch Housing

Throttle cable (silver insert, front hole)
Groove in throttle grip

Notch ‘
Brass ferrule |

Idle cable (gold insert, rear hole)

Figure 7-93. Throttle Cable Attachment

9. See Figure 7-94. Position the brake lever/master cylinder
assembly inboard of the switch housing assembly, enga-
ging the tab (2) on the lower switch housing in the groove
(3) at the top of the brake lever bracket.

10. Align the holes in the handlebar switch clamp with those
in the master cylinder housing and start the two screws
(with flat washers). Position for rider comfort. Beginning
with the top screw, tighten to specification using a T27
TORX drive head. Refer to Table 7-11.

11. Using a T25 TORX drive head, tighten lower and upper
switch housing screws to specification. Refer to
Table 7-11.

NOTE
Always tighten the lower switch housing screw first so that any
gap between the upper and lower housings is at the front of
the switch.



Table 7-11. Handlebar Switch Assembly Fasteners

'FASTENER TORQUE |
Handlebar switch clamp 160-80 in-lbs (6.8-9.0 Nm)
SCrews | !

Switch housing screws |35-45 in-Ibs (4.0-5.1 Nm)

12. Remove the cardboard insert between the brake lever and
lever bracket.

13. Adjust throttle cables. See 1.13 THROTTLE CABLES

14. Install main fuse. See 7.8 FUSES.

- 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)

15. Test the switches for proper operation.

16. Secure wire harness to handlebar as necessary.

\

Switch housing assembly 1
Tab ;
Groove |
Brake lever bracket i

1.
2.
3.
4.

Figure 7-94. Switch Housing Alignment (typical)
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1. Upper screw
2. Lower screw anq flat washer

Figure 7-95. Handlebar Switch Clamp Screws

SWITCH REPAIR/REPLACEMENT
Switch and Lead Replacement

After cutting off the connector terminals, the leads of faulty
switches can be pulled through the conduit. Replacement
switch leads can be routed through the conduit and terminated
at the connector. If necessary, only the switches can be
replaced.

Switch Only Replacement: Upper Housing

NOTE

Replace the engine stop and engine start switches as a single
assembly even if only one switch is determined fo be faulty.

1. See Figure 7-96. From inside the switch housing, remove
the screw with lockwasher (4) to release the bracket (5).
Remove the bracket and switch assembly from the
housing.

2. Move cable conduit (3) from beneath wing of bracket. Cut
wires 0.25 in. {6.4 mm) from old switches (1, 2). Discard
old switch and bracket assembly.

3. Slide conduit forward over cut ends of switch wires and
cut off 0.5 in. (12.7 mm) of conduit (3) material. Push
conduit back to access switch wires.

4. See Figure 7-97. Separate new engine stop switch (2)
and engine start switch (1) wires into two bundles.

5. See 7.37 HANDLEBAR SWITCH ASSEMBLIES for
information on splicing and general repair practices.

6. Loop switch wires so that spliced lengths are positioned
as shown in Figure 7-97. Route wires downstream of
splices beneath wing on engine stop switch side of bracket
as shown in Figure 7-96.

7. See Figure 7-37. Install a new 7.0 in. (177.8 mm) cable
strap (5) beneath wing on engine start switch side (1) of
bracket and capture wire splices (4).

8. Place switch assembly into upper housing aligning hole
in bracket with threaded hole in boss. Be sure that bracket
is fully seated. The step at the edge of the boss captures
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i

the bottom edge of the bracket, while tabs on each side
of the bracket fit in slots cast into the housing.

9. See Figure 7-96. Install screw and lockwasher (4) to
secure bracket (5) inside housing. Verify that wing on
engine stop switch (2) side of bracket captures edge of
conduit (3} as shown.

10. Securely tighten cable strap to draw splices to bracket.
Remove any excess cable strap material.

11. Continue with 7.38 RIGHT HANDLEBAR SWITCH,
Assembly.

sm01091

1. Horn switch

2. High/low beam switch i
3. Conduit ‘
4. Screw with lockwasher :
5. Bracket

Figure 7-96. Upper Housing Without Splices
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Start switch :
Stop switch :
Conduit
Splices

Cable strap

RN

Figure 7-97. Upper Housing With Splices

Switch Only Replacement: Lower Housing

1.

From inside the switch housing, carefully cut cable strap
to free conduit from the turn signal switch bracket.

Remove the screw with lockwasher to release the turn
signal switch bracket. Remove the bracket and switch
assembly from the housing.

Continue with TURN-RIGHT SIGNAL SWITCH or FRONT
STOPLIGHT SWITCH procedures which follow.

Turn-Right Signal Switch Only

1.
2.

Perform steps in LOWER HOUSING REPAIR.

Cut wire 1.5 in. (38.1 mm) from old switch. Discard old
switch assembily.

See 7.37 HANDLEBAR SWITCH ASSEMBLIES for
information on splicing and general repair practices.

Continue with 7.38 RIGHT HANDLEBAR SWITCH,
Assembly.

Front Stoplight Switch Only

1.
2.

Perform steps in LOWER HOUSING REPAIR.

Carefully remove the wedge between the switch and switch
housing, if present. To remove the switch from the housing,
press the plunger and slowly rotate switch upward while
rocking slightly.

Cut wires 1.0 in. (25.4 mm) from old switch. Discard old
switch.

See 7.37 HANDLEBAR SWITCH ASSEMBLIES for
information on splicing and general repair practices.



5. Carefully press plunger against inside wall of switch
housing. With thumb over plunger bore, move switch into
the installed position in the switch housing cavity. When
plunger is positioned against thumb, slowly rotate switch
downward while rocking slightly. Release the plunger only
after switch is properly positioned in the cavity.

5. Verify that the plunger is square in the bore and that the
boot is not compressed, collapsed or torn. If necessary,
gently work the plunger in and out unti boot is fully
extended.

7. See Figure 7-98. Push down on switch (1) so that it bot-
toms against housing and wires (3) run in grocove at base
of cavity. With the concave side facing outward, insert
wedge (2) between switch and outboard side of switch
housing.

8. Push wedge down until it also bottoms against housing.
Verify that the plunger is still square in the bore and then
place a drop of RTV Silicone Sealant on upper corner of
wedge.

g. Continue with 7.38 RIGHT HANDLEBAR SWITCH,
Assembly.

sm0108¢

Stoplight switch
Wedge

Switch wires

Lower switch housing

Pon=

Figure 7-98. Install Stoplight Switch

ASSEMBLY

1.  See Figure 7-99. Insert tapered end of new 7.0 in. (177.8
mm) cable strap (1) into round hole in turn signai switch
bracket (2) and then feed back through using the adjacent
hole. Reserve the oblong hole for the bracket screw.

NOTE
Be sure that all splices are positioned above the turn signal
switch bracket.

Place the turn signal switch assembly into the housing,
aligning the oblong hole in the bracket with the threaded
hole in the boss. Be sure that the bracket is fully seated.
Tabs on each side of bracket are captured in slots cast
into switch housing.

Start screw with lockwasher to secure bracket inside
housing.

i CAUTION

If routed incorrectly, wires can be pinched by casting or
handlebar resulting in switch failure. (00542b)

4.

Loop switch wires so that spliced lengths are positioned
across bracket.

Capturing conduit about 0.25 in. (6.4 mm) from end,
securely tighten cable strap to draw conduit to bracket.
Remove any excess cable strap material.

Install second 7.0 in. (177.8 mm) cable strap capturing
conduit and wire splices. Securely tighten cable strap to
draw splices to conduit. Remove any excess cable strap
material.

Tighten screw to secure bracket inside housing.

Route wire bundle to upper switch housing by gently
pressing conduit into channel next to angutar arm of
bracket. Secure bundle to arm using third cable strap. Cut
any excess cable strap material. If necessary, bend
angular arm of bracket downward to firmly secure front
stoplight switch in position.

See 7.38 RIGHT HANDLEBAR SWITCH, Installation.

a. If lower housing switches were replaced, perform the
entire procedure.

b. If upper housing switches were replaced, begin with
step 11.
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1. Cable strap
2. Bracket
3. Right turn signal switch

Figure 7-99. Insert Cable Strap in Switch Bracket
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LEFT HANDLEBAR SWITCH 7.39

RE AL
- MOV e e e Table 7-12. Handlebar Switch Assembly Fasteners
NOTE
) , , , _ FASTENER TORQUE ]
The removal and installation steps listed apply when replacing - ‘
‘Handlebar switch clamp |60-80 in-lbs (6.8-9.0 Nm) ;

the entire switch assembly, switch housing or handlebars.
SCraws

O S ]
AWARNING 1 Switch housing screws 35-45in-Ibs (4.0-51 Nm)

To prevent accidental vehicle start-up, which could cause 8- Install main fuse. See 7.8 FUSES.

death or serious injury, remove main fuse before pro-
ceeding. (00251b) AWARNING

1. Remove main fuse. See 7.8 FUSES.

Be sure that all lights and switches operate properly before

2. Using a T25 TORX drive head, loosen tut do not remove operating motorcycle. Low visibility of rider can result in
the upper and lower switch housing screws. death or serious injury. (00316a)

Using a T27 TORX drive head, remove the two screws 9. Test the switches for proper operation.

with flat washers securing the handlebar clamp to the 10. Secure wire harness to handlebar as necessary.
clutch lever bracket. Remove the clutch hand lever

assembly and clamp from the handiebar.

0
[6V]

4. Femove the upper and lower switch housing screws.

.‘ sm02632 égf

|

5. Remove the grip sleeve from the end of the handlebar if
damaged.

INSTALLATION

1. If the grip sleeve was removed, thoroughly clean handlebar |
to remove all adhesive residue. Pour adhesive into new |
grip. Roll grip to evenly distribute adhesive on inside sur- |
faces. Install grip on handlebar with a twisting motion.

2. See Figure 7-100. Instalt upper and lower switch housings
cn handlebar. Be sure that ribs (2) on outboard side of
switch housings fit in grooves (3) molded into grip.

3. Verify that the wire harness conduit runs in the groove at
the bottom of the handlebar. Be sure that the upper switch
housing harness will not be pinched under the handlebar

. . ) 1. Grip sleeve
when the switch housing screws are tightened. 2. Ribs
4. Start the upper and lower switch housing screws, but do 3. Grooves i

not tighten. Figure 7-100. Left Handlebar Switch Housings
See Figure 7-101. Position the ciutch hand lever assembly

inboard of the switch housing assembly, engaging the tab

(3) on the lower switch housing in the groove (2) at the

bottom of the clutch lever bracket.

o

5. Align the holes in the handlebar switch clamp with those
in the clutch lever bracket and start the two screws (with
flat washers). Position for rider comfort. Beginning with
the top screw, tighten screws to specification with a 727
TORX drive head. Refer to Table 7-12.

7. Using a T25 TORX drive head, tighter lower and upper
switch housing screws to specification. Fefer to
Table 7-12.

NOTE
Always tighten the lower switch housing screw first so that any
gap between the upper and lower housings is at the front of
the switch.
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I 1. Clutch lever bracket

' 2. Groove i
i 3. Tab i

| 4 Switch housing assembly ]

Figure 7-101. Clutch Lever Bracket

SWITCH REPAIR/REPLACEMENT

Switch and Lead Replacement

After cutting off the connector terminals, the leads of faulty
switches can be pulled through the conduit. Replacement
switch leads can be routed through the conduit and terminated
at the connector. If necessary, only the switches can be
replaced.

Switch Only Replacement: Upper Housing

NOTES

Replace the horn switch and high/low beam switch as a single
assembly even if only one switch is determined to be faulty.

1. See Figure 7-102. From inside the switch housing, remove
the screw with lockwasher (4) to release the bracket (5).
Remove bracket and switch assembly from the housing.

2. Move cable conduit (3) from beneath wing of bracket. Cut
wires 0.25 in. (6.4 mm) from old switches (1, 2). Discard
old switch and bracket assembly.

3. Slide conduit forward over cut ends of switch wires and
cut off 0.5 in. (12.7 mm) of conduit (3) material. Push
conduit back to access switch wires.

4. Separate the new horn switch (1) and high/low beam
switch (2) wires into two bundies.

5. See 7.37 HANDLEBAR SWITCH ASSEMBLIES for
information on splicing and general repair practices.

6. Loop switch wires so that spliced lengths are positioned
as shown in Figure 7-103. Route wires downstream of
splices beneath wing on high/low beam switch side of
bracket as shown in Figure 7-102.

7. See Figure 7-103. Install a new 7.0 in. (177.8 mm) cable
strap (5) beneath wing on horn switch side (1) of bracket
and capture wire splices (4).

8. Place switch assembly into upper housing aligning hole
in bracket with threaded hole in boss. Be sure that bracket
is fully seated. The step at the edge of the boss captures
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the bottom edge of the bracket, while tabs on each side
of the bracket fit in slots cast into the housing.

9. See Figure 7-102. Install screw and lockwasher (4) to
secure bracket (5) inside housing. Verify that wing on
high/low switch (2) side of bracket captures edge of conduit
(3) as shown.

10. Securely tighten cable strap to draw splices to bracket.
Remove any excess cable strap material.

11. Continue with 7.39 LEFT HANDLEBAR SWITCH,
Assembly.
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Horn switch

High/low beam switch

Conduit i
Screw with lockwasher

Bracket !
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Figure 7-102. Upper Housing Without Splices
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1. Horn switch i : R
2. High/low beam switch Figure 7-104. Clutch Interlock Switch
3. Conduit ‘
4. Splices i _
5. Cable strap . ASSEMBLY
Figure 7-103. Upper Housing With Splices 1.  See Figure 7-105. Insert tapered end of new 7.0 in. (177.8
mm) cable strap (1) into round hole in turn signal switch
. . bracket (2) and then feed back through using the adjacent
Switch Only Replacement: Lower Housing hole. Reserve the oblong hole for the bracket screw.
1. From inside the switch housing, carefully cut cable strap NOTE
to free conduit from the turn signal switch bracket. Be sure that all splices are positioned above the turn signal

2. Remove screw with jockwasher to release the tu'n signal switch bracket.

switch bracket. Remove the bracket and switch assembly 2. Place the turn signal switch assembly (3) into the housing,

from the housing. aligning the oblong hole in the bracket with the threaded
3. Continue with TURN-LEFT SIGNAL SWITCH or CLUTCH ole In 1ne 0oss, Be sure (et the bracket s lully seated.
INTERLOCK SWITCH procedures. 'abs on each si © ptured in siots cas
into switch housing.
Turn-Left Slgnal Switch Omy 3. Start screw with lockwasher to secure bracket inside
1. Perform steps in LOWER HOUSING REPAIR. housing.

2. Cut wires 1.5 in. (38.1 mm) from old turn signai switch.
Discard switch assembly. CAUTION

3. See 7.37 HANDLEBAR SWITCH ASSEMBLIES for If routed incorrectly, wires can be pinched by casting or

information on splicing and general repair practices. handlebar resulting in switch failure. (00542b)
4. Continue with 7.39 LEFT HANDLEBAR SWITCH, 4.  Loop switch wires so that spliced lengths are positioned
Assembly. across bracket.
Clutch Interlock Switch Only 5. Capturing conduit about 0.25 in. (6.4 mm) from end,
securely tighten cable strap to draw conduil to bracket.
1. Perform steps in LOWER HOUSING REPAIR. Remove any excess cable strap material.

2. See Figure 7-104. Cut wires 0.25 in. {6.4 mm) from old 6. Tighten screw to secure bracket inside housing.

switch. Discard switch assembly.
> ’ y 7. Route wire bundle to upper switch housing below and then

3. See 7.37 HANDLEBAR SWITCH ASSEMBLIES for forward of the main wire harness, positioning conduit in
information on splicing and general repair practices. channel next to angular arm of bracket. Secure bundle to
4. Continue with 7.39 LEFT HANDLEBAR SWITCH, arm using new cable strap. Cut any excess cable strap
material.
Assembly.
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8. See 7.39 LEFT HANDLEBAR SWITCH, Installation.

a. [If lower housing switches were replaced, perform the
whole procedure.

b. If upper housing switches were replaced, begin with
step 7.

9. Verify the operation of the clutch interlock switch. See the
electrical diagnostics manual.
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1. Cable strap
2. Bracket
3. Leftturn signal switch

Figure 7-105. Insert Cable Strap in Switch Bracket



HFSM MAINTENANCE

GENERAL

The TSSM and HFSM use batteries in the fol and siren. These
are the only parts requiring periodic maintenance.

FOE BATTERY
Schedule

Replace the fob battery every two years.

Battery Replacement

1. Open the fob case.

a. TSSM: See Figure 7-106. Place a thin blade between
the two halves of the case.

b. HFSM: See Figure 7-107. Place a thin blade in the
thumbnail slot (1) between the two halves of the case.

c. Slowly twist the blade.
2. Replace the battery.
a. Remove the original battery.

b. Install a new battery with the positive (+} side down.
Use a Panasonic® 2032 or equivalent.
3. Close the case.

a. TSSM: See Figure 7-106. Align case and circuit board
(3) as shown.

b.  HFSM: See Figure 7-107. With O-ring (3) in place,
align case halves.

¢. Snap case halves together.
4. TSSM: While standing next to the motorcycle, press and

hold the fob button for 10-15 seconds until the security
system responds with two turn signal flashes/siren chirps.
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1. Battery
2. Battery contact
3. Circuit board

Figure 7-106. Open Fob:TSSM
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Thumbnail slot

2. Battery (Panasonic 2032)
O-ring

Figure 7-107. Open Fob: HFSM

SMART SIREN (IF INSTALLED)
Schedule

The siren's internal 9 volt battery is rechargeable and does not
need to be replaced on a regular basis. Battery life under
normal conditions is approximately three to six years.

NOTES

*  See Figure 7-108 and Figure 7-109. Early style siren works
with both TSSM and HFSM. Late style siren only works
with HFSM.

*  The internal siren battery may not charge if the motor-
cycle's battery is less than 12.5 Volits.

Battery Replacement: Early Style Siren
1. Disarm systern and remove siren.

2. See Figure 7-108. Remove battery cover.

a. Place the siren module on a flat, sturdy table with the
potted section (area with epoxy covering circuit board)
facing up and towards you.

b. Position a knife blade at a 45 degree angle to the long
side of the siren case. Insert the knife blade between
the siren case and battery cover at one of the two
accessible corners of the battery cover. Keep the
blade slightly higher towards the battery cover as this
helps keep the blade away from the battery seal.

c. Slowly twist the blade towards the battery cover and
the cover will pop off.
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NOTES
For protection against corrosion, battery terminals and
battery clip are covered with a special grease. Do not wipe
away this substance. Apply all available existing grease
to terminals on new battery.

Only a 9 Volt nickel metal hydride battery should be used
in the siren.

Replace battery by removing old battery from polarized
battery clip. Install a new 9 Volt nickel metal hydride bat-
tery.

install battery cover.
a. Carefully replace the rubber seal.
b. Align battery cover with case placing round corners

on cover away from connector [142A]. Snap cover
into place.

Install siren and check operation. If siren is working prop-
erly, it responds with two chirps after receiving the arm
command.

Battery Replacement: Late Style Siren

1.
2.

Disarm system and remove siren.

See Figure 7-109. With a smali screwdriver or pick, push
the catches (1) in through the two slots (2) in the end of
the siren to release the battery cover (3).

NOTES
For protection against corrosion, battery terminals and
battery clip are covered with a special grease. Do not wipe
away this substance. Apply all available existing grease
to terminals on new battery.

Only a 9 Volt nickel metal hydride battery should be used
in the siren.

Replace battery (4) by removing old battery from polarized
battery clip.

Recharge and install or install a new 9 Voit nickel metal
hydride battery.

Install battery cover (3).
a. Carefully replace the rubber seal (5) on the cover.

b. Align battery cover with case placing round corners
on cover away from connector [142A] (6).

¢. Snap cover into place.
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6. Install siren and check operation. If siren is working prop-
erly, it responds with two chirps after receiving the arm
command.
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1. Cover
2. Battery
3. Connector [142A]

Figure 7-108. Battery Compartment (Early Styie Siren)
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|
Catch (2) |
Siot (2) ‘
Cover !
9 Volt battery '
Rubber seal \
Connector [142A] ,

Figure 7-109. Battery Compartment (Late Style Siren)
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PERSONAL IDENTIFICATION NUMBER (PIN) 7.41

GENERAL ~INITIAL PIN ENTRY

The PIN consists of five digits. Each digit can be any number ToenteraPINona motorcycle with no PIN prewously installed
from 1 through 9. There can be no zeros (0) in the PIN. Use during HESM actuation, refer to Table 7-13.
the PIN to disarm the security system in case the fob becomes

unavailable.
Table 7-13. Entering an Initial PIN: HFSM, TSSM
. STEP o ACTION i CONFIRMATION ]
1 Select a five-digit (1 through 9) initial FIN and record in the Owner's | ’
Manual and on the wallet card. \
2 ‘With an assigned fob present, set engine stop switch to OFF,
3 ‘Cycle ignition switch IGNITION-OFF-IGNITION-OFF-IGNITION.
4 :Press left turn signal button twice. Turn srgna!s ﬂash three times. |
5 'Press right turn signal button once. Frve dashes appear in the odometer
! wmdow The first dash flashes.
6 Enter first digit (a) of initial PIN by pressing left turn signal button urml
:desired digit is displayed in odometer. z
7 ‘Press right turn signal butten once. . The digit (a) replaces the dast: in the
‘ odometer The second dash fldshes
8 Enter second digit (b) of initial PIN by pressrng left turn srgnal button l
until desired digit is drsplayed in odometer
9 ‘Press right turn signal button once. i The digit (b) replaces the dash in the
odometer The thlrd dash f{ashes
10 :Enter third digit (c) of initial PIN by pressing left turn signal button untrl
desired digit is dlsplayed in cdometer.
11 Press right turn srgnal button once. I The digit (c) replaces the dash in the
-odometer. The fourth dash flashes.
' e !
12 Enter fourth digit (d) of initial PIN by pressing left turn signal button
;until desired digit is displayed in odometer. |
13 "Press right turn signal button once. ’The digit (d) replaces the dash in the
: _odometer. The fifth dash ﬂashes
14 Enter fifth digit (e) of initial PIN by pressrng left turn sn;nal button untr)’
idesired digit is displayed in odometer.
15 Press right turn signal button once. | The digit (e) replaces the dash in the
: odometer. The first digit flashes.
16 "Turn the ignition switch to OFF. ' i
CHANGING THE PIN Examples:
To change a PIN, refer to Table 7-14. The rider can change - To advance from 5 to 6, press and release the left turn

the PIN at any time. switch 1 time.

Modifying an Existing Pin

If a PIN was previously entered, the odometer will display the
2quivalent digit. Each additional press of the left turn swiich
will increment the digit.

- To advance from 8 to 2, press and release the left turn
switch 3 times (9-1-2).
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Table 7-14. Changing the PIN: HFSM

10
11

12

.

14

15

| O
L . ACTION

 With fobs preéent, Cyole ighition switch ' R i

‘Press right turn signal button once.

' Prees right turn signal button once.

" Enter fourth digit (d) of new PIN by

';Press right turn signal button once.

S ‘

CONFIRMATION NOTES l

iSelect a ) five- drglt (1 through 9) PIN and
irecord in the Owner's Manual and on the | |
|wallet card. ; ;

' IGNITION-OFF-IGNITION-OFF-IGNITION. |

‘Presrs left turn signel button twice. rTurn SIQna{s flash 3 tlmes

rCurrent PIN will appear ar in odometer. The | r
1f|l’St digit W|l! flash l

rPress rlght tumisigihal button once.
gEnter firét digit (a) of new PIN by pressmg - f ST T
left turn signal button until desired digit is-
_displayed in odometer.

The new digit replaces the current in the | i
jodometer. The second digit flashes.

"Enter second digit (Vbr) of new PIN by |
'pressing left turn signal button until
desared digit is displayed in odometer

S fom

The new dlglt replaces the current in the \
iodometer. The third digit flashes " j
|

~Enter third digit (¢) of new PIN by pressingr_

‘left turn signal button until desired digit is:
displayed in odometer. 1
The new digit replaces the dash in the

‘Prese'righ’ti turn signal button once.
: odometer. The fourth digit flashes.

‘pressing left turn signal button until : |
.desired digit is displayed in odometer. ’

|
R
I

.The new digit repléoes the current in the

odometer The frfth d|glt flashes .
Enter fifth dlgrt (e ) of new PIN by press[ng { !

‘left turn signal button until desired digit is’ , ‘
displayed in odometer. § !
The new digit replaces the current in the ‘ |
iodometer. The first digit flashes ‘ {

4 e s * —
\Turnlng lganh switch to OFF |
stores PIN. i

;Press right turn signal button once.

“Turn the ignition switch to OFF.
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H-DSSS ACTUATION

GENERAL

Setting up a vehicle TSM/HFSM depends on whether the
vehicle has a TSM or the optional HFSM security system
mnstalled.

SIDECAR CONFIGURATION

AWARNING

Only Touring Harley-Davidson Motorcycles are suitable
for sidecar use. Consult a Harley-Davidson dealer. Use of
motorcycles other than Touring models with sidecars
could result in death or serious injury. (00040a)

All motorcycles ship with the H-DSSS set for use without a
sidecar installed. If a motorcycle is equipped with a TSM, no
further actuation is required.

ACTUATION

Actuation consists of assigning two fobs to the system, and
entering an initial PIN. The PIN can be changed by the rider
at any time.

1. Configure HFSM motorcycles by assigning both fobs to
the vehicle.

2. Configure HFSM motorcycles by entering a PIN picked
by the owner. The personal code allows the owner to
operate the system if the fob is lost or inoperable. Record
the PIN in the Owner's Manual and instruct the customer
to carry a copy (use the wallet card found in the Owner's
Manual). See 7.41 PERSONAL IDENTIFICATION
NUMBER (PIN).

Once the system has been activated, it will always "arm" within
5 seconds of turning the ignition switch to OFF and no motor-
cycle motion.

FOB ASSIGNMENT
{4ﬁﬁfﬁu‘i\}i§£ﬁm r
"HD-48650

~ TOOL NAME
'DIGITAL TECHNICIAN 1]

Use DIGITAL TECHNICIAN Il (Part No. HID-48650) to assign
both fobs to the H-DSSS. Follow the menu prompts in the
DIGITAL TECHNICIAN 1l (Part No. HD-48650) display and
scan the fob serial number with the bar code reader, or key-in
the number from the keyboard. See a Harley-Davidson dealer.

NOTE

Each fob has a unique serial number. The label should be
removed from the fob and attached to a blank NOTES page
in the Owner's Manual for reference.

POWER DISRUPTION AND CONFIGURING
PARTNUMBER |

|
|N—

‘HC-42682

TOOL NAME
|BREAKOUT BOX

The HESM will not enter PIN entry mode on the first attempt
after battery voltage has been removed from terminal 1. This
will occur after any of the following:

. Battery disconnect or power drain.
* Battery fuse removal.

¢ Connecting BREAKOUT BOX (Part No. HD-42682) to
HFSM connector.

Therefore, after ali battery reconnects, the configuration
sequence must be modified as follows:

1. Set Engine Stop Switch to OFF, cycle ignition switch
IGNITION-OFF-IGNITION-OFF-IGNITION and press left
turn signal switch twice.

2. Repeat steps listed above.

3. Continue with PIN entry sequence listed.
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TSM/HFSM: PASSWORD LEARN

7.43

GENERAL -

if the ECM or TSM/HFSM is faulty, replace the unit. See
7.4 ELECTRONIC CONTROL MODULE (ECM) or 7.5 TURN
SIGNAL AND SECURITY MODULE (TSM/TSSM/HFSM). Then,
to determine if password learn is necessary, refer to Table 7-15.

Table 7-15. Password Learn

" DEVICE REPLACED IS PASSWORD LEARN
NECESSARY? !
ECM Yes
S tsm “No* |
~ TSM/HFSM | ”Yes o

— —
“Ifa a TSM | has been replaced by a HFSM or a HFSM has

been replaced by a TSM password learn is necessary. I

PASSWORD LEARNING

PART NUMBER
HD 48650

TOOL NAME l
DIGITAL TECHNICIAN I J

To perform password learning procedure, refer to Table 7-16.
When finished, continue with all instructions under 7.42 H-
DSSS ACTUATION.

TSM/HFSM: Always perform all appropriate instructions under
7.42 H-DSSS ACTUATION after TSM/HFSM replacement or
removal.

TSM/TSSM (Japan/Korea markets): Always perform all
appropriate instructions under VEHICLE DELIVERY in the
electrical diagnostic manual after TSM/TSSM replacement or
removal.

NOTES

*  HFSM: Fob assignment must be performed at an author-
ized Harley-Davidson dealer using DIGITAL TECHNICIAN
Il (Part No. HD-48650).

* TSSM: Do not forget to enter a Personal Identification
Number (PIN) for TSSM vehicles. If a code is not assigned
and the key fob is lost or damaged while the vehicle is
armed, the TSSM must be replaced.

Tabie 7-16. Setting TSM/TSSM/HFSM and ECM Password

NO. ACTION

CONFIRMATION NOTES

Ignition must be turned off for at least 15 seconds.

1 linstall new TSM/TSSM/HFSM or ECM
2 Set Englne Stop ‘Switch to RUN

With Ignition Switch turned off,
iCheck Engine lamp and I
.Security lamp will be off.

3 |Tun lgnltlon Switch ON. .Verlf;/ Check Enolne larnp and| TSM/HFSM enables start |
| | ,Security lamp illuminate and |relay. [
i i ithen turn off.

4 Attempt normal start one time. |Eng|ne starts and stalls. Password has not been i
‘Check Engine lamp illuminates|learned. ECM sets DTC .
l land stays on. P1009. !
5 Wait ten seconds Securlty famp will illuminate and stay|Securlty Iamp lllumlnates ‘ECM enters Password l
on. | | Learning mode for ten
l : iminutes. Do not cycle Ignition!
: i ‘Swrtch or interrupt vehicle
l " | power or Password Learn willi
l lbe unsuccessful. 4
6 Walt until Securlty lamp turns off. ! This takes ten minutes.
7 .Qurckly (within two seconds) turn lgnmon Switch ‘ "'ECM must not be allowed to |
|OFF-ON. | lshutdown. l
8 |Walt until Securlty lamp turns off. ! ‘This takes ten minutes. 4
9 lQurckly (W|th|n two seconds) turn Ignition Switch ‘ ECM must not be allowed to :
lOFF-ON Ishutdown |
10 Walt until Securlty lamp turns off, l | This takes ten minutes. ;
—_—_— B e e —— ——— e s ————— 4l
11 Quickly (within two seconds) turn lgnltron 'Switch | 'ECM must not be allowed to |
OFF-ON l Ehutdown l
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Table 7-16. Setting TSM/TSSM/HFSM and ECM Password

. NO. J\ ACTION i CONFIRMATION NOTES
12 Turn Ignition Switch OFF. Wait 15 seconds before ‘ !
turning Ignition Switch on. Turn Ignition Swicch ON and:
start engine to confirm successful Password Learn
procedure. Clear DTCs.
13 TSM/HFSM: Perform all steps under 7.42 H-DSSS

ACTUATION.

TSM/TSSM (Japan/Korea markets): Perform all steps
under VEHICLE DELIVERY in electrical diegnostic
manual.
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AMP MULTILOCK CONNECTORS

AMP MULTILOCK CONNECTOR REPAIR

PART NUMBER T TOOL NAME T
HD-41609 IAMP MULTILOCK CRIMPER !
NAP ON TT600 3 \SNAP ON PICK

i

General

AMP Multilock connectors are found between wire harnesses
and component wiring and may be either floating or anchored
to the frame with attachment clips.

See Figure A-1. Attachment clips (1) on the pin housings are
fitted to T-studs on the motorcycle frame. The T-studs identify
OE connector locations. To maintain Serviceability, always
return connectors to OE locations after service.

Obtain the necessary tools to repair the connector and ter-
minals.

NOTE

For terminal crimping use the
CRIMPER (Part No. HD-416089).

AMP  MULTILOCK

Separating Pin and Socket Housings

1. lf necessary, slide connector attachment clip T-stud to the
large end of the opening.

2. See Figure A-1. Depress the release button (2) on the
socket terminal side of the connector and pull the socket
housing (3) out of the pin housing (4).

Mating Pin and Socket Housings
1. Hold the housings to match wire color to wire color.

2. Insert the socket housing into the pin housing untit it snaps
in place.

3. If OE location is a T-stud, fit large opening end of attach-
ment clip over T-stud and slide connector to engage T-
stud to small end of opening.

sm 30002

Attachment clip
Release button
Socket housing ‘
Pin housing |

— - - - i

Figure A-1. AMP Multilock Connector

1.
2.
s
4.

Removing Terminals from Housing

1.  See Figure A-2. Bend back the latch (1) to free one end
of secondary lock (2) then repeat on the opposite end.
Hinge the secondary lock outward.

2. Look in the terminal side of the connector (opposite the
secondary lock) and note the cavity next to each terminal.

3. Insert a pick or pin into the terminal cavity until it stops.

NOTE
If socket/pin terminal tool is not available, a push pin/safety pin
or a SNAP-ON PICK (Part No. SNAP-ON TT600-3) may be
used.

4. Press the tang in the housing to release the terminal.
a. Socket: Lift the socket tang (8) up.

b. Pin: Press the pin tang (7) down.

NOTE
A ‘click” is heard if the tang is released.

5. Gently tug on wire to pull wire and terminal from cavity.
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Latch

Secondary lock open
Pin housing

Socket housing

Pin terminal

Socket terminal

Tang (pin)

NG RWN

_Tang (socket)

Figure A-2. AMP Multilock Connector: Socket and Pin
Housings

Inserting Terminals into Housing

NOTE

See Figure A-3. Cavity numbers are stamped into the sec-
ondary locks of both the socket and pin housings. Match the
wire color to the cavity number found on the wiring diagram.

1. Hold the terminal so the catch faces the tang in the
chamber. Insert the terminal into its numbered cavity until
it snaps in place.
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NOTES
Up and down can be determined by the position of the
release button, the button is the top of the connector.

On the pin side of the connector, tangs are positioned at
the bottom of each cavity, so the slot in the pin terminal
(on the side opposite the crimp tails) must face downward.

On the socket side, tangs are at the top of each cavity, so
the socket terminal slot (on the same side as the crimp
tails) must face upward.

2. Gently tug on wire end to verify that the terminal is locked
in place.

3. Rotate the hinged secondary lock inward until tabs fully
engage latches on both sides of connector.

_— S ——]
|
\
|
1
i
{
}
|
|

smO00005

PRI
O—NBEE]

I

I
Crs 6 7_8

1. 3-place housing
2. 6-place housing
3. 10-place housing

Figure A-3. AMP Multilock Connector: Cavity Numbers on
Secondary Locks (Socket Housings Shown)

Preparing Wire Leads for Crimping

1. Strip 5/32 in. (4.0 mm) of insulation from the wire lead.



See Figure A-4 and Figure A-5. Select the pin/socket ter-
minals from the parts catalog and identify the insulation
crimp tails (1) and the wire crimp tails (2) and the groove
for the crimp tool locking bar (3).

Identify the wire lead gauge and the corresponding crimper
tool and nesting die. Refer to Table A-1.

Table A-1. AMP Multilock Connector: Crimp Tool Wire

Figure A-5. AMP Muitilock Connector: Socket Terminal

sm0J001

Gauge/Nest
WIRE GAUGE NEST
20 Front i
16 f’ Middle ,
- 18 ‘ Rear ;

1
smOC004 \‘
I
|
|
I
I
|

1. [Insulation crimp tail
2. Wire crimp tail
3. Locking bar groove

Figure A-4. AMP Multilock Connector: Pin Terminal
(1) |
i

O
e O

(@)

1. Insulation crimp tail
2. Wire crimp tail
3. Locking bar groove

Crimping Terminals to Leads

NOTE

Crimping with an Amp Multilock tool is a one step operation.
One squeeze crimps both the wire core and the insulation tails.

See Figure A-6. Squeeze the handles to cycle the AMP
MULTILOCK CRIMPER (Part No. HD-41609) to the fuily
open position (1).

Raise locking bar by pushing up on bottom flange (2).

NOTE

See Figure A-4 and Figure A-5. Hold the terminal with the
insulation crimp tail (1) facing up. The tool will hold the terminal
by the locking bar groove (3) and crimp the wire crimp tail (2)
around the bare wire of the stripped lead and the insulation
crirp tail around the insulation.

3.

See Figure A-6. With the insulation crimp tail facing
upward, insert terminal (pin or socket) (3) through the
locking bar, so that the closed side of the terminal rests
on the nest of the crimp tool.

Release locking bar to lock position of contact (4). When
correctly positioned, the locking bar fits snugly in the space
at the front of the core crimp tails.

Insert stripped end of lead (5) until ends make contact with
locking bar.

Verify that wire is positioned so that wire crimp tails
squeeze bare wire strands, while insulation crimp tails fold
over the wire lead insulation.

Squeeze handle of crimp tool untii tightly closed. Tool
automatically opens when the crimping sequence is com-
plete.

Raise up locking bar (7) and remove crimped terminal.
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Eluleleelers

Open position

Locking bar flange

insert contact

Release iocking bar
Insert lead

Squeeze

Raise locking bar
Remove crimped terminal

OGN~ LON =

Figure A-6. AMP Multilock Connector: Terminal Crimping
Procedure
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Inspecting Crimped Terminals

See Figure A-7. Inspect the wire core crimp (2) and insulation
crimp (1). Distortion should be minimal.

sm00008

1. Insulation crimp

2. Wire core crimp

Figure A-7. AMP Muitilock Connector: Terminal Crimp



AUTOFUSE ELECTRICAL CONNECTORS

AUTOFUSE CONNECTOR REPAIR

| PART NUMBER TOOL NAME
GAB00A ' SNAP-ON TERMINAL PICK
General

Autofuse electrical connector terminals are found in ignition
switches and some fuse blocks.

Disassembly
1. Obtain SNAP-ON TERMINAL PICK (Part No. GA500A).

2. See Figure A-8 or Figure A-9. Insert smallest pair of pins
into chamber on mating end of socket housing to depress
tangs on each side of terminal simultaneously.

3.  Gently pull on wire to remove terminal from wire end of
socket housing.

4. If necessary, crimp new terminals on wires.

Assembly

1. Using a thin flat blade, like that on a hobby knite, carefully
bend tang on each side of terminal outward away from
terminal body.

2. With the open side of the terminal facing rib on wire end
of socket housing, insert terminal into chamber until it locks
in place.

sm(12849

Figure A-8. Removing Autofuse Terminal from Ignition
Switch

| sm03480

Figure A-9. Removing Autofuse Terminal from Fuse Block
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DELPHI CONNECTORS

A.3

DELPHI CONNECTOR REPAIR

General

Delphi connectors are embossed with the brand name, Delphi,
on the housing latch.

Separating Pin and Socket Housings

See Figure A-10. Bend back the external latch(es) slightly and
separate pin and socket halves of connector.

Mating Pin and Socket Housings

Push pin and socket halves of connector together until external
latch(es) engage.

Removing Socket Terminals

NOTE

Although the parts of the different Delphi connectors vary in
appearance, the instructions which follow will work for all.

1. See Figure A-11.1f present, free one side of wire lock (1)
from ear on wire end of socket housing, then release the
other side. Release wires from channels in wire lock and
remove from socket housing.

2. Use afingernail to pry colored terminal lock (2) ioose and
then remove from mating end of socket housing.

3. Using a thin flat blade, like the unsharpened edge of a
hobby knife, gently pry tang (3) outward away from ter-
minal, and then tug on wire to back terminal out wire end
of chamber. Do not pull on wire until tang is released or
terminal wilt be difficult to remove.

Installing Socket Terminals

NOTE

For wire location purposes, alpha or numeric characters are
stamped into the wire end of each socket housing.

1. Gently push tang on socket housing inward toward
chamber. With the open side of the terminal facing the
tang, push terminal into chamber at wire end of socket
housing.

2. Gently tug on wire to verify that terminal is locked and will
not back out of chamber. If necessary, use fingernail to
push tang into engagement with terminal.

3. Install colored terminal lock onto mating end of socket
housing.

4. If present, seat wires in separate channels of wire lock
and then push channels inside chambers at wire end of
socket housing. Fully instailed, slot on each side of wire
lock engages ear on socket housing.
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1

Figure A-10. Delphi Connector: Socket Housing Latch
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1. Remove wire lock
2. Remove terminal lock
3. Pry tang outward

Figure A-11. Delphi Connector: Removing Socket
Terminals
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DELPHI MAIN FUSE HOUSING A4

DELPHI MAIN FUSE HOUSING REPAIR -

§ sm00032

General

A Delphi Main fuse connector completes the circuit through
the main fuse.

Removing Main Fuse

1. See Figure A-12. Depress latches on main fuse cover (1)
and then slide cover off of connector (2).

2. Holding the connector (fuse holder), pull the main fuse out
of the connector.

Installing Main Fuse

1. Insert the blade terminals of the main fuse into the sockets
of the connector and press the main fuse into the con-
nector.

2. Slide the cover over the fuse until the cover clicks into
place.

NOTE
If removed from an OE attachment such as a grooved fuse
block cover, engage cover and slide into place.

Removing Socket Terminals
1. Disconnect battery. See 1.25 BATTERY MAINTENANCE. e e e

sm00033
2. See Figure A-13. Disengage slots (1) on secondary lock

(2) from tabs (3) and remove secondary lock.

3. Insert flat blade of pick or small screwdriver into opening
(4) untit it stops.

4. Tug on cabie to pull socket from connector housing. Pivot
the pick toward the terminal body to release the latch if
necessary.

5. Repeat to remove remaining socket terminali.

Installing Socket Terminals

1. See Figure A-14. Carefully bend tang outward away from
the terminal body.

2. Properly orient terminal to the cavity in the housing and
push terminal into connector housing until it clicks in place.
Verify that socket will not back out of chamber.

3. Push rubber seal into connector housing.
4. Repeat to install remaining socket terminal.

5. Install secondary lock onto connector housing. be sure
slots engage tabs on sides of connector housing.

6. Connect battery cables. See 1.25 BATTERY MAINTEN-
ANCE.

1. Secondary lock slot 1
2. Secondary lock

3. Tab

4. Insert flat biade into opening

Figure A-13. Delphi Main Fuse Housing: Remove Socket
Terminals
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Figure A-14. Delphi Main Fuse Housing: Bend Tang
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DEUTSCH ELECTRICAL CONNECTORS

A.5

DEUTSCH CONNECTOR REPAIR
PART NUMBER _
HD-41475

* TOOL NAME

DEUTSCH CONNECTOR SERVICE
KIT

FLAT BLADE L-HOOK

HD-41475-100

General

Deutsch connectors are colored coded for location purposes.
Those connectors associated with left side accessories, such
as the front and rear left turn signals, are gray. All other con-
nectors, including those associated with right side accessories,
are black.

NOTE

A DEUTSCH CONNECTOR SERVICE KIT (Part No. HD-
41475) contains a selection of wire seals, internal seals, seal
plugs, secondary locking wedges, attachment clips and
socket/pin terminals. Also included is a compartmented storage
box, carrying case and a FLAT BLADE L-HOOK (Part No. HD-
41475-100) is used for the removal of all types of locking
wedges.

Separating Pin and Socket Housings

See Figure A-15. To separate the connector halves, depress
the external latch(es) (1) on the socket housing (2) while
rocking the pin (3) and socket housings.

NOTES

*  Generally, the socket housing is found on the accessory
side, while the pin housing is plumbed to the wiring har-
ness.

. Two-, three-, four- and six-place Deutsch connectors have
one latch on the connector.

s Eight- and twelve-place connectors have a latch on each
side. Simultaneously press both latches to separate the
connector.

Mating Pin and Socket Housings

1. Align the connectors to match the wire lead colors.

a. For One External Latch: Two-, three-, four- and six-
place Deutsch connectors have one external latch on
the socket half of the connector. To fit the halves of
the connector together, the latch on the socket side
must be aligned with the latch cover on the pin side.

b. For Two External Latches: (8-place and 12-place)
Align the tabs on the socket housing with the grooves
on the pin housing.

2. Insert socket housing into pin housing untit it snaps or
clicks into place.

For Two External Latches: (8-place and 12-place) If
latches do not click (latch), press on one side of the con-
nector until that latch engages, then press on the opposite
side to engage the other latch.

3. If necessary, fit the attachment clip to the pin housing.
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4. Place large end of slot on attachment clip over T-stud on

frame. Push assembly forward to engage small end of
slot.

sm00017

1. External latch
2. Socket housing

3. Pin housing

Figure A-15. Deutsch Connector

Removing Socket Terminals

1. See Figure A-16. Insert a small screwdriver between the
socket housing and locking wedge in-line with the groove
(in-line with the pin holes if the groove is absent). Turn the
screwdriver 90 degrees to pop the wedge up and remove
the secondary locking wedge.

2. See Figure A-19. Use a pick or small screwdriver to
depress terminal latches inside socket housing and back
out sockets through holes in rear wire seal.

NOTE
If wire leads require new terminals, see the instructions for
crimping terminals.
Installing Socket Terminals
1. Match wire lead color to connector cavity.

2. See Figure A-18. Fit rear wire seal (1) into back of socket
housing (2), if removed.

3. Grasp wire lead (3) approximately 1.0 in. (25.4 mm) behind
the socket terminal. Gently push socket through hole in
wire seal into its chambers until it "clicks" in place.

4. A tug on the wire will confirm that it is properly locked in
place.

NOTE
Seal plugs (6) are installed through the wire seals of unused
chambers. If removed, seal plugs must be replaced to seal the
connector.



5. Installinternal seal (4) on lip of socket housing. if removed. :

i smH0018
6. Insert tapered end of secondary locking wedge (5) into
socket housing and press down until it snaps in place. The
wedge fits into the center groove within the socket housing

and holds the terminal latches tightly closed.

NOTES
*  See Figure A-17. While rectangular wedges do not require
a special orientation, the conical secondary locking wedge
of the 3-place connector must be installed with the arrow
(1) pointing toward the external latch.

» If the secondary locking wedge does not slide into the
installed position easily, verify that all terminals are fully
installed in the socket housing. The lock indicates when
terminals are not properly installed by not entering its fully
installed position.

sm00009

2 Arrow on gin Iorclk(irr)g ?’,"‘?d,g?, i :

|
|
|
|
1
|
i 1. Arrow on socket locking wedge
1
!
i
1
1

Figure A-17. Deutsch Connector: 3-Place Locking Wedges

Figure A-16. Deutsch Connector: Remove Secondary
Locking Wedge
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Wire seal

Socket housing

Wire lead

Internal seal

Secondary locking wedge

1.
2,
3.
4,
5.
6.

6. Sealplug

Figure A-18. Deutsch Connector: 2, 3, 4 and 12-Place
Socket Housings

Removing Pin Terminals

1. Use the hooked end of a stiff piece of mechanics wire, a
needle nose pliers or the FLAT BLADE L-HOOK (Part
No. HD-41475-100) to remove the secondary locking
wedge.

2. Gently depress terminal latches inside pin housing and
back out pins through holes in wire seal.

NOTES

* If wire leads require new terminals, see the instructions
for crimping terminals.

» [fit should become necessary to replace a pin or socket
housing, please note that the 8-place and 12-place gray
and black connectors are not interchangeable. Since loc-
ation of the alignment tabs differ between the black and
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gray connectors, plugs or receptacles must be replaced
by those of the same color.

*  When replacing both socket and pin housings, then the
black may be substituted for the gray, and vice versa. The
socket and pin housings of all other connectors are inter-
changeable, that is, the black may be mated with the gray,
since the alignment tabs are absent and the orientation
of the external latch is the same.
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|
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Figure A-19. Deutsch Connector: Depress Terminal Latch
and Back Out Pin

Installing Pin Terminals

1. See Figure A-20. Fit wire seal (1) into back of pin housing
2.

2. Grasp wire lead approximately 1.0 in. (25.4 mm) behind
the pin terminal (3). Gently push pin through holes in wire
seal into its respective numbered chamber until it "clicks"
in place.

NOTE
A tug on the wire lead will confirm that a pin is locked in place.

3. Insert tapered end of secondary locking wedge (4) into
pin housing and press down until it snaps in place.

NOTES

*  The wedqge fits in the center groove of the pin housing and
holds the terminal latches tightly closed.

*  See Figure A-17. While rectangular wedges do not require
a special orientation, the conical secondary locking wedge
of the 3-place connector must be installed with the arrow
(2) pointing toward the external latch.

» If the secondary locking wedge does not slide into the
installed position easily, verify that all terminals are fully
installed in the pin housing. The lock indicates when ter-
minals are not properly installed by not entering its fully
installed position.



Crimping Terminals

Identify which of the types of Deutsch terminals are used with
the connector and foliow the corresponding crimping instruc-
tions. Refer to Table A-2.

sm00020

S Y |

Wire seal i
Pin housing \'
Pin terminal |
4. Locking wedge '

wn A

Figure A-20. Deutsch Connector: 2, 3, 4 and 12-Place Pin
Housings

Table A-2. Deutsch Connector: Terminal Crimping Instructions

| CTYPE CRIMPING INSTRUCTIONS

‘Standard (with crimp tails) 'A.6 DEUTSCH STANDARD TERMINAL REPAIR ;
‘Mini Terminal (solid barrel) 'A.7 DEUTSCH SOLID BARREL MINI TERMINAL REPAIR - S
Mini Terminal (with crimp tails) 'A.8 DEUTSCH MINI TERMINAL REPAR . A
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DEUTSCH STANDARD TERMINAL REPAIR A.6

DEUTSCH STANDARD TERMINAL CRIMPS straight upward. When positioned, the locking bar fits snugly

e — in the space between the contact band and the core crimp tails.

PART NUMBER TOOL NAME ' 4. insert stripped wire core between crimp tails until ends
HD-39965-A DEUTSCH TERMINAL CRIMP TOOL | make contact with locking bar. Verify that wire is positioned
ST T T so that short pair of crimp tails squeeze bare wire strands,
Preparmg Wire Leads for Crlmpmg while long pair folds over the insulation.

1. Use a shop gauge to determine gauge of wire lead. 5. Squeeze handle of crimp tool until tightly closed. Tool
2. Strip lead removing 5/32 in. (4.0 mm) of insulation. automatically opens after the terminal is crimped.

Crimping Terminal to Lead 6. Raise locking bar up and remove wire lead and terminal.

1. See Figure A-21. Squeeze the handles of the DEUTSCH  Inspecting Crimps
TEBMlNAL CRIMP TO_OL (Part No. HD-39965-A) to open inspect the wire core and insulation crimps. Distortion should
the jaws. Push the locking bar (1) up. be minimal.

2. Insert (2) terminal (socket/pin) through hole of the locking
bar, so that the rounded side of the contact barrel rests in Table A-3. Deutsch Standard Terminal Crimp: Wire Gauge

the nest (concave split level area) with the crimp tails To Die
facing upward. To match the wire gauge to the crimp tool
die, refer to Table A-3. WIRE GAUGE (AWG) CRIMP TOOL DIE
3. Release locking bar to lock terminal in die. ‘ _ 2,0 e S fTL _
\ 16-18 Middle

NOTE
If the crimp tails are slightly out of vertical alignment, the crimp
tool automatically rotates the terminal so that the tails face

o e e

sm00021

1. Open jaws and raise locking bar 4. Insert stripped lead
2. Insert terminal in locking bar 5. Squeeze crimper
3. Release locking bar to lock terminal in die 6. Raise locking bar and remove terminal

Figure A-21. Crimping a Deutsch Standard Terminal
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PDEUTSCH SOLID BARREL MINI TERMINAL
REPAIR

DEUTSCH SOLID BARREIL. TERMINAL

CRIMPS
|PART NUMBER | ~ TOOL NAME [
HD-42879 'ELECTRICAL CRIMPER TOOL

Preparing Wire Leads For Crimping
For size 20, 16 and 12 contacts, wire ranges 26-12 AWG.

Strip wire lead removing 1/4 in. (6.4 mm) of insulation.

Adjusting Crimper Tool
1.

See Figure A-22. Squeeze the ELECTRICAL CRIMPER
TOOL (Part No. HD-42879) handles tc cycle the crimp
tool to open.

Remove locking pin (1) from selector knob (2).

Raise selector knob and rotate until selected wire size
stamped on wheel is aligned with "SEL. NO." arrow (3).

Loosen knurled locknut (4) and turn adjusting screw (5)
clockwise (in) until it stops.

Crimping a Barrel Contact To Wire Lead

1.

N

w

See Figure A-23. Turn tool over and drop contact barrel
(1) into indentor cover (2) hole with the wire end out.

Turn adjusting screw counterclockwise (out) until contact
is flush with bottom of depression in indentor cover.
Tighten knurled locknut.

Slowly squeeze handles of crimp tool until contact is
centered between the four indentor points (3).

Insert bare wire core strands of stripped wire lead (4) into
contact barrel. Squeeze handle of crimp tool until tightly
closed. Tool automnatically opens when the crimping
sequence is complete.

Remove wire lead with crimped contact from inderitor.

NOTE

Tool must be readjusted when changing contact size/type.

6.

Install pin to tock selector knob.

Inspecting Crimps

Inspect the crimp. All core wire strands are to be crimped in
the barrel.

Locking pin
Selector knob
SEL. NO. arrow
Knurled locknut
Adjusting screw

apwLn=

Figure A-22. Electrical Crimper Tool (HD-42879)
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Contact barrei

Indentor cover |
Indentor point
Stripped wire lead , i

Il ol Al

Figure A-23. Deutsch Solid Barrel
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DEUTSCH MINI TERMINAL REPAIR A.8

DEUTSCH MINI TERMINAL CRIMPS

iP}'\hT NUMBER TOOL NAME |
HD-38125-7 [PACKARD TERMINAL CRIMPER |

Preparing Wire Leads for Crimping
Strip wire lead removing 5/32 in. (4.0 mm) of insulation.

Crimping a Mini Terminal to Wire Lead

1.

See Figure A-24. Compress the handles of PACKARD
TERMINAL CRIMPER (Part No. HD-38125-7) until the
ratchet (2) automatically opens.

NCTE

Always perform core crimp before insulation crimp.

2.

[#h)

Position the core crimp on die E (1) of the crimper. Be
sure the core crimp tails are facing the forming jaws.

Gently apply pressure to handles of tool until crimpers just
secure the core crimp tails.

Insert stripped wire core stands between crimp tails. Pos-
ition wire so that short pair of crimp tails squeezs bare
wire strands, while long pair squeeze over the insulation.

Squeeze handle of crimper until tightly closed. Tool auto-
matically opens when the crimping sequence is complete.

NOTE

If the crimper does not open, it can be opened by squeezing
the ratchet trigger (2).

6.

Position the insulation crimp on nest C of the crimper. Be
sure the insulation crimp tails are facing the forming jaws.

Squeeze handle of crimp tool until tightly closed. Tool
automatically opens when the crimping sequence is com-
plete.

Inspecting Crimps

Inspect the core and insulation crimps. Distortion should be
minimal.

sm0022

' 1. Edie
- 2. Crimper ratchet trigger

Figure A-24. Packard Terminal Crimper (HD-38125-7)
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MOLEX CONNECTORS

MOLEX CONNECTOR REPAIR

TOOL NAME

MOLEX ELECTRICAL CONNECTOR

| TERMINAL REMOVER B

PART NUMBER
HD-48114

Separating Pin and Socket Housings

See Figure A-25. Depress the latch while pulling the pin and
socket housings apart.

Mating Pin and Socket Housings

1. Orient the latch on the pin housing to the latch pocket on
the socket housing so the rails on the outside of the pin
housings lines up with the tunnels on the socket housing.

2. Press the housings together until the latch clicks.

Removing Terminals

1. Pull the secondary lock up, approximately 3/16 in. (4.8
mm}), until it stops.
a. Socket Housing: See Figure A-26. Use a smali
screwdriver in the pry slot. The slot next to the
external latch provides a pivot point.

b. Pin Housing: See Figure A-27. Use needle nose
pliers to engage the D-holes in the center of the sec-
ondary lock.

NOTE
Do not remove the secondary lock from the connector housing.

2. See Figure A-28. Insert MOLEX ELECTRICAL CON-
NECTOR TERMINAL REMOVER (Part No. HD-48114)
into the pin hole next to the terminal until the tool bottoms.

a. Socket Housing: The pin holes are inside the ter-
minal openings.

b. Pin Housing: The pin holes are outside the pins.

3. Pressing the terminal remover to the bottom of the pin
hole, gently pull on the wire to remove wire terminal from
its cavity.

Installing Terminals

1. See Figure A-29. From the wiring diagram, match the wire
color to its numbered terminal cavity.

NOTE
Cavity numbers (1) are stamped on the housing at the ends
of the cavity rows. The cavity number can be determined by
counting the cavities up or down along the row from each
stamped number.

2. Orient the terminal so that the tang (2) opposite the open
crimp engages the slot (3) in the cavity.

Push the terminal into the cavity.

4. Gently tug on wire to verify that the terminal is captured
by the secondary lock.

5. With all terminals installed, push the secondary lock into
the socket housing to lock the wire terminals into the
housing.
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Figure A-25. Molex Connector: Latch
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Figure A-26. Secondary Lock Pry Slot (Socket Housing)

Figure A-27. Pull Up Secondary Lock (Pin Housing)
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Figure A-28. Molex Connector: Terminal Remover
(HD-48114)
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1. Cavity number \
2. Tang ‘
3. Cavity slot

Figure A-29. Molex Connector: Pin Cavities and Wire
Terminal

CRIMP TERMINAL TO LEAD

[PARTNUMBER | TOOL NAME
HD-48119 ‘ELECTF{ICAL CRIMP TOOL

Prepare Lead

1. Cutthe damaged terminal close to the back of the terminal
to leave as much wire length as possible.

2. Strip approximately 3/16 in. (4.70-5.60 mm) of insulation
from the end of the wire lead.
NOTE

The strip length is the same for both pin and socket terminals
and for wire gauges from 22 to 14.

Prepare Tool

1. Identify the punch/die in the jaws of the ELECTRICAL
CRIMP TOOL (Part No. HD-48119) for the wire gauge.
Refer to Table A-4.

2. Squeeze and release the handles to open the tool.

NOTE
The crimp tool automatically opens when the handles are
released.

3. See Figure A-30. Hold fully open tool at approximately 45
degrees.

NOTE
Do NOT tighten the locknut holding the locator bars. The bars
must float to accommodate the different terminal gauges.

Table A-4. Crimp Tool Wire Gauge Punch/Die

| AWG (WIRE GAUGE) PUNCH/DIE J
! 22 Left f
| 1820 Middle f
. 1416 S Rign

'+ Crimp 16 AWG pin terminals in the 18-20 middle die.

sm02853

Figure A-30. Open Electrical Crimp Too! (HD-48119) at 45
Degrees
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1. Socket locator bar
ﬁz. Pin locator bar

Figure A-31.Termina! Locator Bars

Position Terminal in the Punch/Die

1.  See Figure A-32. With the crimp tails up, place the terminal
through the punch/die into the square opening in the
socket locator bar.

a. SocketTerminal: See Figure A-31. A socket terminal
stops against the back face of the socket locator bar

(1)

b. Pin Terminal: See Figure A-33. The tip of a pin ter-
minal passes through the socket locator bar and stops
in the notch in the face of the pin locator bar.

2. See Figure A-34. Ratchet the handles together until the
crimp tails are held in vertical alignment between the punch
and the die.

sm02855

Figure A-32. Square Openings in Socket Locator Bar
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Insert Stripped Lead

See Figure A-35. Insert the stripped end (wire core) between
the crimp tails at an up angle until the wire core touches the
face of the socket locator bar above the square opening.

NOTES

s The insulation must extend through the insulation crimp
tails.

« Insert the wire with little or no pressure. Pressing on the
lead will bend the wire core.

sm02856

[ I

Figure A-33. Pin Terminal against Pin Locator Bar

: t- R - S
I sm02857

3

Figure A-34. Crimp Tails in Vertical Alignment between
Punch and Die

Crimp Terminal to Lead

1. Holding the wire lead in position touching the locator face
at an angle, quickly and smoothly squeeze the crimp tool
closed.

2. Final squeeze the handles to open the tool and release
the terminal.



_ NOTE Inspect Crimp
A stuck or jammed tool can be opened by pressing the ratchet

release lever found between the handles. Do not force the
handles open or closed. a. See Figure A-36. The core tails should be creased
into the wire strands at the core crimp (1).

1. Inspect Crimp: Inspect the core and insulation crimp.

b. Strands (2) of wire should be visible beyond the core
crimp but not forward into the terminal shell.

sm02858

c. Theinsulation tails should be folded into the: insulation
(3) without piercing or cutting the insulation.

d. Distortion should be minimal.

2. Test Crimp: Hold the terminal and pull the lead.

smOz859
- 1 ) @
\ 2)

]
Figure A-35. Stripped Lead at Up Angle i = |

1. Core crimp
2. Wire strands
3. Insulation crimp

Figure A-36.Terminal Crimp
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PACKARD 150 METRI-PACK CONNECTORS

A.10

150 METRI-PACK CONNECTOR REPAIR

General

Metri-Pack connectors are embossed with the initials (P.E.D.).

There are two types of connectors in this series:
¢  Pull-to-Seat
¢  Push-to-Seat

Separating Pin and Socket Housings

Bend back the external latch slightly and separate the pin and
socket halves of the connector.

Mating Pin and Socket Housings

Align the wire colors and push the pin and socket halves of the
connector together.

Removing Socket Terminal

1. See Figure A-37 for pull-to-seat connector or Figure A-38
for push to seat connector. Remove wire lock (1) from wire
end of socket housing on push-to-seat type connectors.

NOTE
For best results, free one side of wire lock first and then release
the other side.

2. Find the locking tang in the mating end of the connector.

NOTE
The tangs are always positioned in the middle of the chamber
and are on the same side as the external latch.

3. Gently insert a safety pin into the chamber about 1/8 in.
(3.2 mm).

a. For pull-to-seat: Stay between the terminal and the

chamber wall and pivot the end of the pin toward the
terminal body.

b. For push-to-seat: There is a small opening for the
pin.

4. When a click is heard, remove the pin and repeat the
procedure.

NOTE
The click is the sound of the tang returning to the locked posi-
tion as it slips from the point of the pin.

5. Pick at the tang until the clicking stops and the pin seems
to slide in deeper than it had previously. This is an indica-
tion that the tang has been depressed.

NOTE
On those terminals that have been extracted on multiple
occasions, the click may not be heard, but pivot the pin as if
the click was heard at least 3 times.
6. Remove the pin.
a. For pull-to-seat: Push on the lead to extract the ter-
minal from the mating end of the connector.

b. For push-to-seat: Pull on the lead to draw the ter-
minal out the wire end.
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Inserting Socket Terminal

NOTE

For wire location purposes, alpha characters are stamped into
the socket housings.

1. See Figure A-37 for pull-to-seat connector or Figure A-38
for push to seat connector. Using a thin flat blade, like that
on a hobby knife, carefully bend the tang outward away
from the terminal body.

2. Gently pult or push on the lead to install the terminal back -
into the chamber. A click is heard when the terminal is
properly seated.

3. Gently pull or push on the lead to verify that the terminal
is locked in place.

For push-to-seat: See Figure A-38. Seat wires in separate
channels of wire lock and then push channels inside
chambers at wire end of socket housing. Fully installed,
slot on each side of wire lock engages ear on socket
housing.
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1. Locate tang in chamber 1. R_empvg wire lock

2. Pivot pin to depress tang 2. Pivot pin to depress tang

3. Push to remove 3. Pu!l to remove

4. Raise tang to install ) 4. Raise tang to install

Figure A-37. 150 Metri-Pack Connector: Pull-to-Seat Figure A-38. 150 Metri-Pack Connector: Push-to-Seat
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PACKARD 480 METRI-PACK CONNECTORS

A.11

General

A 480 Metri-Pack (P.E.D.) connector is frequently used for the
B+ (battery voltage) connector to power P&A accessories.

Referred to as Packard connectors, Metri-Pack connectors are
embossed with the initials P.E.D.

See Figure A-39. An AFL housing (5) is used on many igni-
tionflight switches. The secondary lock (4) must be opened
before removing the terminal from the housing.

Separating Pin and Socket Housings

NOTE

Cut any cable strap anchoring the wire conduits of the pin
(accessory connector housing) and the socket (B+) housing.

See Figure A-39. Using small flat blade screwdriver, press
button (1) on pin housing (red wire) side of the connector and
pull apart the pin and socket housings.

Mating Pin and Socket Housings

Orient the latch on the socket housing to the button catch on
the pin housing and press the housings together.

Removing Socket Terminals

1. See Figure A-39. Bend back the latch (2) slightly and free
one side of secondary lock, then repeat to release the
opposite side. Rotate the secondary lock outward on hinge
to access terminal in chamber of connector housing.

2. On the mating end of the connector, note the tang in the
square shaped opening centered next to the terminal.
Gently insert the point of a stick pin or large safety pin into
the opening (3) between the tang and the chamber wall
until it stops.

3. Pivot the end of the pin toward the terminal body to press
the tang.

4. Remove the pin and then pull terminal out of the wire end
of connector housing.

5. If necessary, crimp new terminals on wires. See
A.13 PACKARD METRI-PACK TERMINALS.

Installing Socket Terminals

1. Carefully bend the tang outward away from the terminal
body.

2. With the tang on the same side as the square shaped
opening in the mating end of the connector housing, feed
terminal into wire end of connector housing until it “clicks"
in place.
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3. Verify that terminal will not back out of the chamber. A
slight tug on the cable will confirm that it is locked.

4. Rotate the hinged secondary lock inward until latches fully
engage tabs on both sides of connector housing.

NOTE

If removed, install new anchored cable strap in O.E. location.
Tighten cable strap to capture conduit of both accessory con-
nector and B+ connector approximately 1.0 in. (25.4 mm) from
housings.

sm00031a

Button on pin housing
Secondary lock latch
Opening between tang and chamber wall
Secondary Lock (shown open)
AFL housing

apwONA

Figure A-39. 480 Metri-Pack Connector: Remove Socket
Terminal



PACKARD 630 METRI-PACK CONNECTORS

A.12

630 METRI-PACK CONNECTOR REPAIR
(PK'FENDMBER
SNAP-ON TT600-3

 TOOL NAME
SNAP-ON PICK

General

Referred to as Packard connectors, Metri-Pack 630 series
connectors are embossed with the initials PE.D.

Separating Pin and Socket Housings
NOTE

If necessary, remove connector from barbed anchor or other
refaining device.

Bend back the external tatch slightly and separate pin and
socket halves of the connector.

Mating Pin and Socket Housings

Orient the latch to the catch and push the pin and socket halves
of the connector together until the latch "clicks".

NOTE
If removed, install connector on barbed anchor or other OE
retaining device.
Removing Socket Terminal

1. Bend back the latch slightly and free one side of the sec-
ondary lock. Repeat the step to uniatch the other side.

2. Rotate the secondary lock outward on hinge to view the
terminals in the chambers of the connector housing. The
locking tang is on the side opposite the crimp tails and

engages a rib in the chamber wall to lock the terminal in
place.

3.  Moving to the mating end of the connector, take note of
the small opening on the chamber wall side of each ter-
minal.

4. Insert SNAP-ON PICK (Part No. SNAP-ON TT600-3) into
opening until it stops. Pivot the end of the pick toward the
terminal to depress the locking tang.

5. Remove the pick and gently tug on the wire to pull the
terminal from the wire end of the connector. Repeat steps
if the terminal is still locked in place.

6. ¥ necessary, crimp new terminals on wires. Refer to
A.13 PACKARD METRI-PACK TERMINALS.

Installing Socket Terminal

NOTE

Refer to the wiring diagrams to match wire lead colors to alpha
characters molded into the secondary locks of each connector
housing.

1. Using a thin flat blade, like that of a hobby knife, carefully
bend the tang outward away from the terminal body.

2. With the tang facing the chamber wall, push the lead into
the chamber at the wire end of the connector. A click is
heard when the terminal is properly seated.

3. Gently tug on the wire end to verify that the terminal is
locked in place and will not back out of the chamber.

4. FRotate the hinged secondary lock inward until tabs fully
engage latches on both sides of connector.
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PACKARD METRI-PACK TERMINALS A.13

METRI-PACK TERMINAL CRIMPS e

[ sm00035
|PART NUMBER TOOL NAME ]
/HD-38125-6 PACKARD TERMINAL CRIMP TOOL |
'HD-38125-7 'PACKARD TERMINAL CRIMPER |
'HD38125-8  |PACKARD CRIMPINGTOOL |

Matching Terminal To Crimper

Metri-Pack connectors embossed with the initials P.E.D. require
Packard crimp tools to crimp terminals to wire leads.

Terminals are crimped twice to a wire lead, once over the wire
core and a second time over the insulation/seal. i

See Figure A-40. A completed crimp may require two different i
crimping dies found on PACKARD TERMINAL CRIMP
TOOL (Part No. HD-38125-6) and/or PACKARD TERMINAL !
CRIMPER (Part No. HD-38125-7). The terminal (pin or socket) ‘
and the wire lead gauge will determine the core crimp die and ;
the insulator/seal die. |

NOTE
The PACKARD CRIMPING TOOL (Part No. HD-38125-8) will
also crimp sealed splice connectors in wire gauge sizes 18-20,
14-16 and 10-12.
Preparing Wire Lead
Use a wire striper to strip off the insulation and expose 5/32
in. (4.0 mm) of wire core. 1
Crimping Wire Core
NOTE !

Metri-Pack terminal crimps require two steps. Always perform i
Crimping Wire Core before Crimping Insulation/Seal. i

1. Squeeze and release handles until ratchet automatically
opens. ;

2. ldentify the corresponding sized nest for the core crimp. g

3. Position the core crimp in the die. Be Sure the core crimp ;
tails are facing the forming jaws. ‘

4.  Gently squeeze the handles until crimpers just secure the
core crimp tails.

5. Insert stripped wire between crimp tails. Verify that wire |
is positioned so that short pair of crimp tails squeeze core !
wire strands, while long pair is positioned over the insula- :
tion or seal material.

_ | 1. HD-38125-6 sealed terminals
6. Squeeze handles tightly closed. Release grip and the tool 2. HD-38125-7 non-sealed terminals

will automatically open. . 3. HD-38125-8 non-sealed terminals

Figure A-40. Metri-Pack Terminal Crimp Tools

Crimping Insulation/Seal

NOTE

Always perform Crimping Wire Core before Crimping Insu-
lation/Seal.

1. See Figure A-41. Identify the correct die for the insula-
tion/seal crimp (2).
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2.

3.

Position the insulation/seal crimp in the nest. Be sure the
insulation/seal crimp tails are facing the forming jaws.

Squeeze handle of crimp tool until tightly closed. Tocl
automatically opens when the crimp is complete.

Inspecting Crimps

1.

See Figure A-41. Inspect the wire core crimp (1). The tails
should be folded in on the wire core without any distortion
or excess wire strands.

Inspect the insulation (2) or seal (3) crimp. The tails of the
terminal should be wrapped around the insulation without
distortion.

smO0036
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1. Wire core crimp
2. Insulation crimp
3. Seal crimp

Figure A-41. Metri-Pack Connector: Inspect Core and
Insulation/Seal Crimps
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PACKARD ECM CONNECTOR

PACKARD 100W CONNECTOR REPAIR

General

A Packard 100W connector connects the electronic control
module (ECM) to the main harness.

NOTE

For vehicles with 73-pin connectors, see A.15 PACKARD
MICRO-64 CONNECTORS and A. 13 PACKARD METRI-PACK
TERMINALS.

Separating Socket Housing From ECM

See Figure A-42. While pressing the connector into the ECM,
press the thumb lever (1) against the connector until the latch
(2) pops out of the catch (3) on the ECM.

Mating Socket Housing To ECM

Push the connector into the ECM until the latch is captured by
the catch on the ECM.

Removing Socket Terminal

1. See Figure A-43. Gently press latch (1) on each side of
the clear plastic secondary lock (2) and remove. For best
results, release one side at a time.

2. Carefully cut cable strap (3) to free strain relief collar (4)
from conduit (5).

3. See Figure A-44. Using a thin blade, gently pry at seam
at back of socket housing to release three plastic pins (1)
from slots in housing. Separate and spread halves of
socket housing.

4. Push on wire lead to free terminal from chamber.

Installing Socket Terminal

1. From inside socket housing, gently pull on wire to draw
terminal into chamber.

2. Exercising caution to avoid pinching wires, press halves
of socket housing together until three plastic pins fully
engage slots in housing.

3. Install new cable strap in groove of strain relief collar
capturing cable conduit.

4. With the two ribs on the secondary lock on the same side
as the external latch, install over terminals until latches
fock in place.

Crimping Terminals

if necessary, crimp new terminals on wire leads. See
A.13 PACKARD METRI-PACK TERMINALS.
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Thumb lever
Latch

. Catch (ECM)

Figure A-42. Packard 100W to ECM (Typical)
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Latch !
Secondary lock 1
Cable strap |
Strain relief collar

Conduit

R

Figure A-43. Packard 100W Connector

1. Pins
2. Socket terminal

Figure A-44. Packard 100W Connector: Separate Halves
of Socket Housing
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PACKARD MICRO-64 CONNECTORS

PACKARD MICRO-64 CONNECTOR REPAIR

’PART NUMBER TOOL NAME l
|HD-45928 PACKARD MICRO-64 TERMINAL |
[ REMOVER ‘
'HD-45929 PACKARD MICRO-64 TERMINAL

; CRIMPER :
General

Packard Micro-64 connectors are frequently found on
speedometers, tachometers and the ECM of Touring Models.
For pin 73 of these ECMs, see A.10 PACKARD 150 METRI-
PACK CONNECTORS.

Separating Pin and Socket Housings

Bend back the external latches slightly and separate the pin
and socket housings.

Mating Pin and Socket Housings

Orient the wire lead colors and push the pin and socket hous-
ings of the connector together until the latches click.

Removing Terminal

1. See Figure A-47. Locate the head of the secondary lock
(1) on one side of the connector housing.

2. Insert the blade of a small screwdriver between the center
ear of the lock and the connector housing and gently pry
out lock. When partially removed, pull lock from connector
housing.

3. Locate pin hole (2) between terminals on mating end of
connector.

4. See Figure A-48. Obtain the PACKARD MICRO-64 TER-
MINAL REMOVER (Part No. HD-45928).

5. See Figure A-46. Push the adjacent terminals all the way
into the connector housing and then insert tool into hole
until it bottoms.

6. Leaving the tool installed, gently tug on wires to pull either
one or both terminals from wire end of connector. Remove
tool.

sm00046

Figure A-45. Packard Micro 64 Terminal Remover
(HD-45928)
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Figure A-46. Packard Micro 64 Connector: Insert Tool and
Remove Terminal

Installing Terminal

1. Insert terminal into its respective numbered chamber on
wire end of connector. No special orientation of the ter-
minal is necessary.

NOTE
See Figure A-47. For wire location purposes, the corners of
the socket housing are stamped (3) with the numbers 1, 6, 7
and 12, representing terminals 1-6 on one side, and 7-12 on
the other.

2. Bottom the terminal in the chamber and then gently tug
on the wire to verify that it is locked in place.

NOTE
Once the terminal is removed it may not lock in place when
first installed. Until the lock engages, move the terminal back
and forth slightly while wiggling the lead.

3. Since the terminal remover tool releases two terminals
simultaneously, repeat step 2 on the adjacent terminal
even if it was not pulled from the connector housing.



4.

With the center ear on the head of the secondary lockpin
facing the mating end of the corninector, push secondary
lock in until head is flush with the connector housing.

Preparing Wire Leads for Crimping
Strip lead removing 1/8 in. (3.C mm) of insulation.

Crimping Terminals

1.

8.

Inspect new socket terminal for bent or deformed contact
and crimp tails. Replace as necessary.

See Figure A-49. Squeeze the handles of the PACKARD
MICRO-64 TERMINAL CRIMPER (Part No. HD-45929)
to cycle the tool to the fully open position (1).

Raise locking bar and barrel holder by pushing up on
bottom tab with index finger (2).

With the crimp tails facing upward, insert terminal through
locking bar into front hole in barrel holder (20-22 gauge
wire) (3).

Release locking bar to lock position of contact. When
correctly positioned. the locking bar fits snugly in the space
at the front of the core crimp tails and the closed side of
the terminal rests on the outer nest of the crimp tool.

Insert wires between crimp tails until ends make contact
with locking bar. Verify that wire is positioned 5o that wide
pair of crimp tails squeeze bare wire strands, while the
narrow pair folds over the insulation material.

Squeeze handle of crimp tool until tightly closed (4). Tonl
automatically opens when the crimping sequence is com-
plete.

Raise locking bar and barrel holder to remove contact.

Inspecting Crimps

Inspect the quality of the core and insulation crimps. Distortion
should be minimal.
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1. Secondary lock
2. Pin hole

3. Stamped number

Figure A-47. Packard Micro 64 Connector: Housing
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Figure A-48. Packard Micro 64 Terminal Crimper (HD-45929)
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1. Open position
2. Raising locking bar
3. Insert terminal
4. Crimp terminal

Figure A-49. Packard Micro 64 Connector: Terminal in
Crimper
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SEALED SPLICE CONNECTORS

A.16

SEALED SPLICE CONNECTOR REPAIR

{PART NUMBER TOOL NAME

HD-25070 ROBINAIR HEAT GUN

HD-38125-8 PACKARD CRIMPING TOOL
HD-39969 ULTRATORCH UT-100
'HD-41183 'HEAT SHIELD ATTACHMENT
General

Splice connectors and several OE ring terminal connectors
use heat shrink covering to seal the connection.

Preparing Wire Leads

NOTE

If adjacent wires are to be spliced, stagger the splices so that
the sealed splice connectors will not touch each other but are
located at different positions along the length of the wires.

1. Using a shop gauge, identify the gauge of the wira.

2. Match the wire gauge to a sealed splice connector by color
and part number. Refer to Table A-5.

3. Using a wire stripper, cut and strip a length of insulation
off the wire ends. Refer to Table A-5 for the strip length.

Table A-5. Sealed Splice Connectors

} WIRE GAUGE ] COLOR | PART NO.| STRIP LENGTH

18-20 Red 70585-93 * 3/8 in. (9.5 mm)
(0.5-0.8 mm) _

: ; : {
14-16 Blue 70586-93 | 3/8 in. (9.5 mm) |

. (1.0-2.0 mm) ‘

’ | ' -
10-12 Yellow  70587-93 ' 3/8 in. (9.5 mm)

(3.0-5.0 mm) : :

NOTE

I any copper wire strands are cut off of the wire core, trim the
end and strip the wire again in a larger gauge stripgper.

Splicing Wire Leads

NOTE

See Figure A-51. The connector is crimped twice - one side
and then the other.

1. See Figure A-50. Open the PACKARD CRIMPING
TOOL (Part No. HD-38125-8) ratchet by squeezing the
handles closed.

2. Match the connector color to the wire gauge crimp die in
the jaws and insert one end of the sealed connector.

3. Gently squeeze the handles until the connector is held in
the jaws.

4. See Figure A-51. Feed the stripped end of a wire into the
connector until the wire stops inside the metal insert (1).

5. Squeeze the handles tightly closed to crimp the lead in
the insert (2). The tool automatically opens when the
crimping is complete.

6. Slide the connector to the other half of the metal insert.
Insert the stripped wire lead (1) until it stops, and crimp
the lead in the insert (2).

L Awawne |

Be sure to follow manufacturer's instructions when using
the UltraTorch UT-100 or any other radiant heating device.
Failure to follow manufacturer's instructions can cause a
fire, which could result in death or serious injury. (00335a)

*  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.

7. Use an ULTRA TORCH UT-100 (Part No. HD-39969), or
a ROBINAIR HEAT GUN (Part No. HD-25070) with a
HEAT SHIELD ATTACHMENT (Part No. HD-41183), to
heat the connector from the center of the crimp (3) out to
each end.

NOTE
It is acceptable for the splice to rest against the heat shrink
tool attachment.
Inspecting Seals

See Figure A-51. Allow the splice to cool and inspect the seal.
The insulation should appear smooth and cylindrical. Melted
sealant will have extruded out the ends (4) of the insulation.

smJ005C

Red connector die :
Biue connector die |
! 3. Yellow connector die

L1
|2

Figure A-50. Packard Crimping Tool (HD-38125-8)
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Wire lead in metal insert
Crimp metal insert
Center of crimp

Melted sealant
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Figure A-51. Sealed Splice Connector
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CONNECTORS

B.1

CONNECTOR LOCATIONS
Function/Location

On the vehicle, a connector can be identified by its function
and location. Refer to Table B-1.

Place and Color

The place (number of wire cavities of a connector housing)
and color of the connector can also aid identification.

Connector Number

On wiring diagrams and in service/repair instructions, con-
nectors are identified by a number in brackets.

Repair Instructions

The repair instructions in Appendix A are by connector type.
Refer to Table B-1.

Table B-1. Softail Connector Locations

| NO. DESCRIPTION TYPE LOCATION
o 7[5] B \MQXlFUSE - ) ) Spadetermlnals Underﬁseﬁat -
[7] i Tail lamp harness to main harness |8-place Multilock  Under seat
l | 12-place Molex (FXCWC) i
7 [18] lnght rear turn s|gnal - place Multilock llnsldetail lamp lens B
' [19] (Left rear turn slgnal 2- place Multilock Tlnslde tail lamp lens -
'777[2”0] Console harness 7 12 place Molex ,,,‘ Under console -
' "[21] lndlcator lamps (except FXCWC) 8-place Mini-Deutsch lUnder fuel tank console
7[22] Blght hand controls 6-place Molex lUnder fuel tank rlght side o
- [é4] W Eefthand controls and horn 8- place Molex TUnderfuel tank leftside 7
) ,,,[,O] B TSM/TSSM/HFSM 771712 place Deutsch 7 jElectncaI panel behind fender eern;oB:
7 [31] lFront turn signals \6 place Multilock llnsrde top frame tube B
[32] lFront fender tip lamp l2 place Multilock 1Under fuel tank left side
- [53] 7 1'lgnltion switch |3 place Packard ~ TUnder fuel tank console 77*\
l 4- place Packard (FXCWCQC) ! i
['38] "Headlamp ' 4 place Multilock Underfuel tank left side - 4
7 [BQ] ;Speedometer i12 pIace Packard Back of speedometer - !
7 7['740] "Tallﬁlamp power in W'6-place Multilock ' Inside tail lamp lens o
7 [45] !Bear fender tip lamp 'S-place Multilock lnslde tail lamp lens
' f 71 'Voltage regulator to stator 3-place Packard |Back of voltage regulator 7 N
‘ 7 [76'2]” -Fuse block (start |elay system reIay) o iS'pade terminals - Tur'ﬁé?'séat S
164] ' Fuse block " W|Spade terminals 7 'Underseat 7 - 7‘;
7 "”[65] 'Vehlcle Speed Sensor (VSS) '3 place Delphr 7 Top of transmission case i H
[73] Passlng lamps l2 plcrce Multllock 7 Behrnd headlamp
- Voltage requlator o l2 plclce Deutsch o Back of l/oltage regulator T

1
78] Electronlc Control Module (ECM)

] 1Crankshaft Position (Cl(P) sensor

Under seat (all except FXCWC)
I front of rear fender (FXCWC)

[79 2 plalce Mini- Deutsch lBack of voltage regulator bracket
7 [87] Manlfold Absolute Pressure (MAP) sensor 3- place Packard : lTop of manifold '
7 [85] lgnltlon coil 4 place Delphl ' Back of coil
7 [Bd] |Front anector 2 pIace Delphl 7 ABeneath fuel tank o
o 7[65] Rear lnje(‘tor B o 2 place Delphl lBeneath fueltank
7[7877] 1 Hdle Air Control (IAC) 7 ‘4 place Delphl Beneath fuel tank -
) [BB] lThrottle Position (TP) sensor 3 place Delphl Behind air cleaner packing plate . ;
a W[BB] o Intake Air Temperature (lAT) sensor 2- place Delphl * Behind air cleaner backlingipliateii ]
) [BO] Englne Temperature (ET) sensor 2- place Delphl Back ofitrontcyllnderi |éﬁ sTdTe -

[91] Data link connector

4—place Deutsch

Under seat
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Table B-1. Softail Connector Locations

NO. DESCRIPTION TYPE 'LOCATION
[93] Tail lamp 4-place Multilock InS|de tall Iamp lens
[109] Passing lamp switch B Spade terminals Behind headlamp ;
[117] Fuel gauge Wﬁac}éil\r/'lultllock 7 Left front side of fuel tank
" [121]  |Rearstoplampswich ~ [Spadeterminals |Behind transmission
[122] Horn Spade terminals B Between cylinders, left side !
o [128] Starter solenod “gpzagteTminals Top of starter ]
[1:-37]7M"&N<;tr§ switch TPost terminals i ?p;of?apgmlssion
[133] Jiffy standge»n?s:p? S 3 place Molex Back of voltage regulat-oT‘pracket ‘
[137? Rear oxygen sensor - 2—place Amp Opd‘eer oil tank l
[138] Front oxygen sensor 2-place Amp Behind?owltage regulator |
[139] Oil pres¥suﬁrg§Wi'trc:?' Postterminals  |Front right crankcase g"
[141]_ | Fuilrpgmganidzén‘déz“ j: - prIE:efackard '7; T%pifug! tai1k 47?
[142] Securjty §Lren (pptlongl) 3- place Delphl Electrical panel behlnd fender extension j
\A[v1‘431‘ Front fender tip lamp 2 place Multilock Vﬁi'i‘Under front fender tip lamp bracket “
[154]  |Trip odometer reset switch |- Under fuel tank console |
77[@77]7 Indicator lamps (FXCWC) - 78pl:':1c:el\7lm17Deutsc;1 Under fuel tank console |
[160] B+ connectp; S B ) 1- place ﬁ;pgrdiii;ﬁ Wor@fs‘eat o \A;7 o
[178] Active intake solen0|d 2- place Amp Air cleaner backing plate ‘.
[179] Active exhaust ~ |5- -place Amp ~ |Exhaust bracket “‘\ﬂ
7[2178] ~ |Hands-Free Securritiyi Module (I-TFSM) - Ziplzwe*Deaéch ~ iElectrical pz panel behind fender extension
antenna harness ‘
| [209] |Hands-Free Security Module (HFSM) | 2-place Molex ~ |Underseat o
antenna \
" [GND1] |Harmessgrounds (2)  |Ringterminals  |Underseat |
[GND2] - - i S I
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METRIC CONVERSION

C.1

Table C-1. Metric Conversions

CONVERSION TABLE
MILLIMETERS 1o INCHES
(MM x 0.03937 = IN)
mm [ in k mm ' in i mm i in
40039 . 25 | 9842 = 58 | 2283
2 | o078 | 25 | 1024 59 2325
3, 0118 l 27 toss | e 2382
jii iw.bf{rsz' ) ?@3 ' mt}z | 6? : 7271701
5 | o971 20 | 1142 62 2441
"6 o236 ¢ 30 | 1181 | 63 2480
7 L0275 j31 ; 1.22077?' 64 T > 519
8 0315 | sz 11260 65 | 2559
B ‘ 0354 l’ 38 1200 66  2.598
1 0394 | 34 1| 1338 . 67 ' 2638 |
2 o787 | 35 i 1.378 L 68 | 2677
3 1181 | 36 . 1417 | 69 |, 2716
4 18575 a7 ¢ otase 70 2756
5 968 | 98 1496 | 71 12795
6 2362 39 | 1535 72 | 2834
7 o756 | 40 | 1575 | 73 2874
re 312155"1#7”41 ! 1614 \ 74 2913
9 | 3543 - 42 ' 1653 75 2953
10 3937 | 49 l 1.693 A: 76 2902
11 4331 | 44 1732 77 3.031
20 area | as w72 | o7 307
13 5118 Coas ltsn bo78 ! o310
14 ossi2 . 47 | 1ss0 | 0 | 3149
“"45 se0s | 48 - 1890 81 3.189
16 6299 49 - 1929 82 1 3228
17 | ee93 © so | 19s8 ' 83 | 3268
R E 7086 = 51 . 2008 84 3.307
19 7480 | 52 | 2047 | 85 | 3345
20 7874 53 | 2086 | 86 3.386
21 | soes | 54 | 2128 | 87 | 3425
2o seet | 85 l 2.165 ‘ 88 | 3464
23 ' 9085 | s6 ; 2205 89 ! 3504
o 9449 | 57 . 2244 90  3.543

INCHES to MILLIMETERS
(IN x 25.40 = MM)

] in mm in mm
}15 240 | 1-15/16 | 43.21 | 3-5/16 | B4.14

15875 | 2 | 5080 | 33/8 | 8572
Tine | i7ae ! 2116 | 5239 | 34 | 8636
17780 ' 21 | 5334 | 37116 | 87.31
77‘;719,050 o ! s397 | 312 | 8890
20820 | 23116 | 5556 | 39116 | 9049 ‘
1916 | 20638 | 22 | 5588 | 36 | 9144
| 22225 2-14 | 5745 | 358 | 9207
B ‘\22860‘ 23 | 842 [a-11/16 | 93.66 1
15116 | 23812 | 2516 5874 | 37 | 9398
| 2540 ‘ 238 | 60.32 | 334 | 9525
1~1/1767: 2699 | 24 | 6096 | 38 9652 i
] 2704 | 2716 | 6191 3 13/1671‘ 9684
1-1/8 | 2857 | 212 | 6350 | 3-7/8 [98.42
1—3/16: 3016 | 2-9/16 | 6509 | 3.9 . 99.06
T 7 | 3048 26 | 6604 3-15/16?100 o1
14 | 3175 | 25/8 | 6667 - 4 ' 1016

| 3302 . 211116 | 68.26 | 4-1/16 | 102.19
D516 3334 | 27 6858 | 41 | 10414 |
71—3/811&?2 | 234 7l77697.85 18 | 10477
3556 : 28 | 7112 , 43116 = 106.36
’ 17116 Lqe 51| 21316 | '7172{;!7 42 | 106.68 |
; 1-1/2 l 38.10 ; 2- | 73.02 i 4-1/4 1 107.95
1916 | 3969 . 29 | 7386 . 43 | 109.22 |
4064 |2-1516 | 7461 | 4516 10954 |
18 T41.27 :7 3 74;7?‘.?0 Jl’ ftj/ﬁ T 11173}
[1-1116 4286 3116 - 77.79 11176
}’43.187; 31 | 7874 | 4716 | 12.71 |
134 | 4445 | 38 I 79.37 1 4172 |i1430|

| 4572 | 33116 l; 80.96 | 4-9/16 | 115.89 |
11112 1193016 4 4604 | 32 | 81 28 *' 46 l7116.8471v
17/ | 4762 | 34 | 8255 | 4508 | 11747
| 4s26 ., 33 | sas2 411716 119.06

.
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FLUID CONVERSIONS

C.2

UNITED STATES SYSTEM

BRITISH IMPERIAL SYSTEM

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

1 pint (U.S.) = 16 fluid ounces (U.S.)
1 quart (U.S.) = 2 pints (U.S.) =32 fl. 0z. (U.S.)
1 gallon (U.S.) = 4 quarts (U.S.) =128 fl. 0z. (U.S.)

METRIC SYSTEM

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

fluid ounces (U.S.) x 29.574 = milliliters
pints (U.S.) x 0.473 = liters

quarts (U.S.) x 0.946 = liters

gallons (U.S.) x 3.785 = liters

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

liters x 1.057 = quarts (U.S.)

liters x 0.264 = gallons (U.S.)
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Fluid volume measurements in this Service Manual do not
include the British Imperial (Imp.) system equivalents. The fol-
lowing conversions exist in the British Imperial system:

1 pint (Imp.) = 20 fluid ounces (Imp.)
1 quart (Imp.) = 2 pints (Imp.)
1 gallon (Imp.) = 4 quarts (Imp.)

Although the same unit-of-measure terminology as the U.S.
system is used in the British Imperial (Imp.) system, the actual
volume of each British Imperial unit-of-measure differs from its
U.S. counterpart. The U.S. fluid ounce is larger than the British
Imperial fluid ounce. However, the U.S. pint, quart, and gallon
are smaller than the British Imperial pint, quart, and gation,
respectively. Should you need to convert from U.S. units to
British Imperial units (or vice versa), refer to the following:

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

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

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

fluid ounces (Imp.) x 0.960 = fluid ounces (U.S.)
pints (Imp.) x 1.201 = pints (U.S.)

quarts (Imp.) x 1.201 = quarts (U.S.)

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



TORQUE CONVERSIONS

C.3

UNITED STATES SYSTEM

METRIC SYSTEM

The U.S. units of torque, foot pounds and inch pounds, are
used in this service manual. To convert units, use the following
equations:

foot pounds (ft-bs) X 12.00000 = inch pounds (in-lbs).
inch pounds (in-Ibs) X 0.08333 = foot pounds (ft-ibs).

All metric torque specifications are written in Newton-meters
(Nm). To convert metric to United States units and United
States to metric, use the following equations:

Newton meters (Nm) X 0.737563 = foot pounds (ft-Ibs).
Newton meters (Nm) X 8.85085 = inch pounds (in-lbs).
foot pounds (ft-lbs) X 1.35582 = Newton meters (Nm).
inch pounds (in-Ibs) X 0.112985 = Newton meters (Nm).
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GLOSSARY

D.1

ACRONYMS AND ABBREVIATIONS

Table D-1. Acronyms and Abbreviations

ACRONYM OR ABBREVIATION ,DESCRlPTION S

A Amperes

h&ABS - Anti-lock braking system

Ah | Ampere-hour -

AC - Alternating current

ACC Accessory position on ignition switch

|ACR o J| LA?LEomatiC cqﬂmpressic;n release

|AIS ' Active Intake Solenoid

AGM Absorbed glass mat (battery) ‘
awe o " American wire gaugé {
B+ : ! Battery Voltage'

‘bar Ear '

BAS ‘Bank angle";eﬁr;sorri o

BTDC o o W"TBefdfe top dead center - T
°C ICelsius (7Cé'n7tigr'ade7) o

cA ) 7 ~calfornia i ]
CAL Calibration

CAN ~ |Controller area network

cc Cubic centimeters

‘em  |Centimeters - "

ILém3 B o N Cubic centimeters 7 5
CCA Cold cranking amps \
kP Crankshaft position h ;
cm ~ |Centimeter
CCW e | Counterclockwise W
|CW " Clockwise 1
'oc 7 | Direct current 7 . .
DLC ~ |Data link connector 7
jDoM - Domestic !
DTC Diagnostic trouble code

1’ DOT Departmehi of Transportation' o
DVOM Digital volt ohm meter

ECM ~ |Electronic control module

ECT o 'Erﬁig’ihwewéoolant temperature B
ECU ) ~ |electronic control unit - -
EEPROM 7 Electrically erasable programmable read only memory o
“EFI Electronic fuel injection ' “

ET ' Engirrné temperature o 7 .
iEVAP 7 ' Evaporative emissions control system

o e f
'FPS 'Fuel pressure sensor

o o Foot
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Table D-1. Acronyms and Abbreviations

ACRONYM OR ABBREVIATION  |DESCRIPTION

ft-lbs ' ' Foot pounds T

floz Fluid ounce

g Gram

gal Gallon

GAWR Gross axle weight rating

GPS Global positioning system

GND Ground (electrical)

GVWR Gross vehicle weight rating
HCU Hydraulic control unit

HDI Harley-Davidson International
H-DSSS Harley-Davidson smart security system
HFSM Hands-free security module

Hg - - Mercury -
HO2S Heated oxygen sensor

hp Horsepower

hr Hour -

IAC) —Iale air contro] -
1AT Intake air temperature

iC Instrument cluster

D Inside diameter

IGN Ignition light/key switch position
in inch

i |Cubicinch

INPW linjector pulse width -
in-lbs Inch pounds

JSS Jiffy stand sensor

kg - Kilogrém -

km Kilometer

kP2 ] Kilopascal -
kmh - *Kilomet'érs per hour -
kW Kilowatt

L Liter

Ib Pounds
e |Liquid crystal display

LED Light emitting diode

*mT Mitliampere

MAP Manifold absolute p;ressu}'ia/_ B
max Maximum

mo o Mile

imin Minimum o

mL Milliliter

mm Millimeter

mph Miles per hour

ms millisecond
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Table D-1. Acronyms and Abbreviations

| ACRONYM OR ABBREVIATION

DESCRIPTION

Nm
‘NiMH
NA
‘02
oD
OEM
oz
P&A
' Part No.

‘PIN
; psr i
PWM signal
at
'RCM
'RES
'RPM
s
'SCFH

TCA
TDC

TGS
TMAP

vOun(,

7 1Cubrc feet per hour at standard conditions

~ Nickel metal hydrrde

Newton-meter

" Not applrcable
Oxi ygen

Outsrde drameter

Ongrnal equ1pment manufacturer '

Par ts and Accessorres

' Part number

Pelsona[ rdentmcatron number

Pounds per square inch

Pulse wrdth medulated srgnal
[Quart
‘Reverse control module

| Reserve mark on fuel supply valve

i Revolutrons per mrnute

seconds

i"I;nrottle control actuator

Top dead center

‘TWISI grrp sensor

|Throttle posmon sensor

Tu1n srgnal module

wTur n srgnal/securlty module
EVolt
| Volts of alternating current

Nolts of direct current

Vehrcle rdentmcatron number
»Vehrcle speed sensor
|Wdt1

Wheel speed sensor
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Tools Used in This Manual

PART NUMBER TOOL NAME NOTES |
94455-89 SPANNER WRENCH 1.19 SUSPENSION ADJUSTMENTS, Shock Absorbers
'94681-80 SPOKE NIPPLE WRENCH ~ |2.9 TRUING LACED WHEELS, Truing Wheels 7
198716-87A STORAGE COVER " 11.27 STORAGE, Placing in Storage R
99863-01A GLOBAL BATTERY CHARGER |1.25 BATTERY MAINTENANCE, Storage
'B-45523 " \VALVE GUIDE REAMER '3.23 CYLINDER HEAD, Valve Guide Replacement
B-45524-1 ' VALVE GUIDE DRIVER 3.23 CYLINDER HEAD, Valve Guide Replaééh%éﬁ'”" 3
B-45524-2A VALVE GUIDE INSTALLER SLEEVE 3.23 CYLINDER HEAD, Valve Guide Replacement }
B-45525 VALVE GUIDE HONE ~13.23 CYLINDER HEAD, Inspection :
B-45525 VALVE GUIDE HONE 3.23 CYLINDER HEAD, Valve Guide Replacement i
B-45655 i'CRANKCASE BEARING 3.28 CRANKCASE, Left Crankcase Half -
'REMOVER/INSTALLER
B-45655 T CRANKCASE BEARING 3.28 CRANKCASE, Left Crankcase Half - 7
REMOVER/INSTALLER
GAS500A SNAP-ONTERMINALPICK ~ |A.2 AUTOFUSE ELECTRICAL CONNECTORS, Autofuse
, ‘ Connector Repair
{HD-25070 ROBINAIR HEAT GUN '13.28 CRANKCASE, Sprocket Shaft Bearing Inner Race
HD-25070 ~  ROBINAIR HEAT GUN ~ |3.28 CRANKCASE, Sprocket Shaft Bearing Inner Race
HD-25070 ROBINAIR HEAT GUN 7.37 HANDLEBAR SWITCH ASSEMBLIES, Repair Pro-
: ; cedures
'HD-25070 |ROBINAIR HEAT GUN A.16 SEALED SPLICE CONNECTORS, Sealed Splice
’ B Connector Repair
HD-33223-1 'CYLINDER COMPRESSION GAUGE 3.8 TROUBLESHOOTING, Compressnon fé§ -
HD-33416 {UNIVERSAL DRIVER HANDLE ~ |2.20 STEERING HEAD, Disassembly
'HD-34736-B VALVE SPRING COMPRESSOR ~ |3.23 CYLINDER HEAD, Disassembly 7
'HD-34736-B VVALVE SPRING COMPRESSOR  |3.23 CYLINDER HEAD, Assembly
‘HD-34751 VALVE GUIDE CLEANING BRUSH 3.23 CYLINDER HEAD, Inspection
HD-34751 VALVE GUIDE CLEANING BRUSH 13.23 CYLINDER HEAD, Valve Guide Replacement |
'HD-34751 VALVE GUIDE CLEANING BRUSH :3.23 CYLINDER HEAD, Valve 'G"u}dé'ﬁéﬁé*{érﬁéh?*”é
HD-34751 VALVE GUIDE CLEANING BRUSH  3.23 CYLINDER HEAD, Valve and Seat Refacmg B
HD-34751 " |VALVE GUIDE CLEANING BRUSH '3 23 CYLINDER HEAD, Assembly
HD-34902-B MAINSHAFT BEARING INNER RACE  3.28 CRANKCASE, Sprocket Shaft Bearing Inner Race |
PULLER/INSTALLER
HD-34902-C "IMAINSHAFT BEARING INNER RACE 5.5 PRIMARY CHAINCASE HOUSING, Mainshaft Beanng‘
REMOVER/INSTALLER Inner Race
HD-35316-10 PILOT 6.7 MAIN DRIVE GEAR AND BEARING, Removal
HD-35316-11 RECEIVER CUP o 67 MAIN DRIVE GEAR AND BEARING, Removal |
|HD-35316-12 INSTALLER CUP V 6.7 MAIN DRIVE GEAR AND BEARING, Installation |
HD-35316-3A 'CROSS PLATE 6.7 MAIN DRIVE GEAR AND BEARING, Removal
HD-35316-3A  |CROSS PLATE 6.7 MAIN DRIVE GEAR AND BEARING, Installation
'HD-35316-4A 8IN.BOLT 6.7 MAIN DRIVE GEAR AND BEARING, Removal
'HD-35316-4A 8 IN. BOLT 6.7 MAIN DRIVE GEAR AND BEARING, Installation |
HD-35316-5 112 IN. BOLT '6.7 MAIN DRIVE GEAR AND BEARING, Removal ’
HD-35316-5 112 IN.BOLT ~ 6.7 MAIN DRIVE GEAR AND BEARING, lmtallat]oini
HD-35316-7  WASHER N 6.7 MAIN DRIVE GEAR AND BEARING, Removal |
HD-353167  |WASHER 6.7 MAIN DRIVE GEAR AND BEARING, Installation |
HD-35316-8 |BEARING DRIVER 6.7 MAIN DRIVE GEAR AND BEARING, Installation
HD-35316-9 ~ IBEARING DRIVER 6.7 MAIN DRIVE GEAR AND BEARING, Removal

TOOLS
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Il TOOLS

PART NUMBER TOOL NAME NOTES
HD-35316-C MAIN DRIVE GEAR/BEARING REMOVER |6.7 MAIN DRIVE GEAR AND BEARING, Removall
AND INSTALLER
HD-35381-A BELT TENSION GAUGE 1.12 DRIVE BELT AND SPROCKETS, Checking Belt N
Deflection
HD-35667-A CYLINDER LEAKDOWN TESTER 3.8 TROUBLESHOOTING, Cylinder Leakdown Test
HD-35667-A CYLINDER LEAKDOWN TESTER 3.19 BOTTOM END OVERHAUL: ASSEMBLY, Crank-
case
HD-35758-C NEWAY VALVE SEAT CUTTER SET 3.23 CYLINDER HEAD, Valve and Seat Refacing ‘
HD-38125-6 PACKARD TERMINAL CRIMP TOOL A.13 PACKARD METRI-PACK TERMINALS, Metri-Pack
Terminal Crimps
HD-38125-7 PACKARD TERMINAL CRIMPER A.8 DEUTSCH MINI TERMINAL REPAIR, Deutsch Mini
Terminal Crimps ;
HD-38125-7 PACKARD TERMINAL CRIMPER A.13 PACKARD METRI-PACK TERMINALS, Metri-Pack
Terminal Crimps
HD-38125-8 PACKARD CRIMPING TOOL A.13 PACKARD METRI-PACK TERMINALS, Metri-Pack
Terminal Crimps
HD-38125-8 PACKARD CRIMPING TOOL A.16 SEALED SPLICE CONNECTORS, Sealed Splice
Connector Repair ;
HD-39301A STEERING HEAD BEARING RACE 2.20 STEERING HEAD, Disassembly
REMOVER
HD-39302 STEERING HEAD BEARING RACE 2.20 STEERING HEAD, Assembly i
INSTALLER ;
s - i
HD-39361-B SPROCKET SHAFT OIL SEAL INSTALLER|3.19 BOTTOM END OVERHAUL: ASSEMBLY, Crank-
case \
HD-39782-1 CYLINDER HEAD SUPPORT STAND 3.23 CYLINDER HEAD, Valve Guide Replacement
HD-39782-3 INTAKE SEAT ADAPTER 3.23 CYLINDER HEAD, Valve Guide Replacement ‘
HD-39782-4 EXHAUST SEAT ADAPTER 3.23 CYLINDER HEAD, Valve Guide Replacement
HD-39782-B CYLINDER HEAD SUPPORT STAND KIT |3.23 CYLINDER HEAD, Valve Guide Replacemenf
HD-39786 CYLINDER HEAD HOLDING FIXTURE 3.23 CYLINDER HEAD, Disassembly
HD-39786 CYLINDER HEAD HOLDING FIXTURE 3.23 CYLINDER HEAD, Valve Guide Replacement
HD-39786 CYLINDER HEAD HOLDING FIXTURE 3.23 CYLINDER HEAD, Valve and Seat Refacing |
HD-39786 CYLINDER HEAD HOLDING FIXTURE 3.23 CYLINDER HEAD, Assembly T
HD-39847 REAMER T-HANDLE 3.23 CYLINDER HEAD, Valve Guide Replacement ‘
HD-39964 REAMER LUBRICANT 3.23 CYLINDER HEAD, Valve Guide Replacement ﬁ
HD-39965-A DEUTSCH TERMINAL CRIMP TOOL A.6 DEUTSCH STANDARD TERMINAL REPAIR, Deutsch |
Standard Terminal Crimps ;
HD-39969 ULTRA TORCH UT-100 7.37 HANDLEBAR SWITCH ASSEMBLIES, Repair Pro-
cedures j
HD-39969 ULTRA TORCH UT-100 A.16 SEALED SPLICE CONNECTORS, Sealed Splice |
Connector Repair
HD-41182 FUEL PRESSURE GAUGE 4.16 FUEL PRESSURE TEST, Testing J
HD-41183 HEAT SHIELD ATTACHMENT 7.37 HANDLEBAR SWITCH ASSEMBLIES, Repair Pro-|
cedures |
HD-41183 HEAT SHIELD ATTACHMENT A.16 SEALED SPLICE CONNECTORS, Sealed Splice !
iConnector Repair
HD-41417 PROPANE ENRICHMENT KIT 4.19 INTAKE LEAK TEST, Leak Tester
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PART NUMBER

TOOL NAME

NOTES. -

iHD-41475

DEUTSCH CONNECTOR SERVICE KIT

A.5 DEUTSCH ELECTRICAL CONNECTORS, Deutsch
Connector Repalr

HD-41475-100

TERMINAL PICK TOOL

7.16 TAIL LAMP: ALL BUT FLSTN Base Replacement

HD-41475-100

FLAT BLADE L-HOOK

A.5 DEUTSCH ELECTRICAL CONNECTORS, Deutsch
Connector Repair

'HD-41609 AMP MULTILOCK CRIMPER A.1 AMP MULTILOCK CONNECTORS, AMP Multilock
Connector Repair
'HD-41609 | AMP MULTILOCK CRIMPER A.1 AMP MULTILOCK CONNECTORS, AMP Multilock

HD-42310-25A

Connector Repair

| SOFTAIL ENGINE CRADLE

3.18 BOTTOM END OVERHAUL: DISASSEMBLY, Crank-;
case

'HD-42311 " |OIL FILTER WRENCH 1.6 ENGINE OIL AND FILTER, Changing Oil and Filter
HD-42317-A PISTON PIN CIRCLIP '3.16 TOP END OVERHAUL: DISASSEMBLY, Piston
REMOVER/INSTALLER
'HD-42317-A PISTON PIN CIRCLIP 113.17 TOP END OVERHAUL: ASSEMBLY, Piston
REMOVER/INSTALLER
HD-42320-8 PISTON PIN REMOVER 3.16 TOP END OVERHAUL: DISASSEMBLY, Piston
'HD-42322 PISTON SUPPORT PLATE 3.17 TOP END OVERHAUL: ASSEMBLY, Cylinder
HD-42324-A CYLINDER TORQUE PLATES 3.16 TOP END OVERHAUL: DISASSEMBLY, Cylinder
Head
HD-42324-A CYLINDER TORQUE PLATES 3.23 CYLINDER HEAD, Inspection
HD-42324-A CYLINDER TORQUE PLATES 3.24 CYLINDER, [nspection
'HD-42325-A CAMSHAFT NEEDLE BEARING 3.26 CAM SUPPORT PLATE AND COVER, Cam Needle
REMOVER/INSTALLER Bearings
HD-42326-B CRANKSHAFT GUIDE 3.19 BOTTOM END OVERHAUL: ASSEMBLY, Crank-
; case
HD-42682 BREAKOUT BOX 7.42 H-DSSS ACTUATION, Power Disruption and Con-
figuring
HD-42720-5 CRANKCASE BEARING 3.28 CRANKCASE, Left Crankcase Half
REMOVER/INSTALLER BASE |
HD-42720-5 CRANKCASE BEARING 3.28 CRANKCASE, Left Crankcase Half :
REMOVER/INSTALLER BASE
HD-42879 ELECTRICAL CRIMPER TOOL A.7 DEUTSCH SOLID BARREL MINI TERMINAL
| REPAIR, Deutsch Solid Barrel Terminal Crlmps |
HD-44060-10 25 MM COLLET 2.7 SEALED WHEEL BEARINGS, Removal
HD-44060A WHEEL BEARING INSTALLER/REMOVER |2.7 SEALED WHEEL BEARINGS, Removal |
'HD-44060A WHEEL BEARING INSTALLER/REMOVER | 2.7 SEALED WHEEL BEARINGS, Installation o
'HD-44061 FUEL PRESSURE GAUGE ADAPTER 4.16 FUEL PRESSURE TEST, Testing
'HD-24062 BALANCE SHAFT RETENTION PINS 3.18 BOTTOM END OVERHAUL : DISASSEMBLY, Coun-
‘terbalancer Assembly
HD-44062 BALANCE SHAFT RETENTION PINS '3.18 BOTTOM END OVERHAUL: DISASSEMBLY, Coun-
terbalancer Assemb!y |
HD-44062 BALANCE SHAFT RETENTION PIN 3.19 BOTTOM END OVERHAUL: ASSEMBLY, Counter-
! balancer Assembly
'HD-44063 HYDRAULIC TENSIONER COMPRESSOR:3.18 BOTTOM END OVERHAUL: DISASSEMBLY, Coun-|

)
i
| —

i

terbalancer Assembly
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HD-44063 HYDRAULIC TENSIONER COMPRESSOR |3.19 BOTTOM END OVERHAUL: ASSEMBLY, Counter-
balancer Assembly
HD-44065-1 CRANKSHAFT (ROLLER) BEARING 3.28 CRANKCASE, Right Crankcase Half
REMOVAL/INSTALL PILOT/DRIVER
HD-44065-1 CRANKSHAFT (ROLLER) BEARING 3.28 CRANKCASE, Right Crankcase Half
REMOVAL/INSTALL PILOT/DRIVER
HD-44065-4 CRANKSHAFT (ROLLER) BEARING 3.28 CRANKCASE, Right Crankcase Half
REMOVAL/INSTALL SUPPORT TUBE
HD-44065-4 CRANKSHAFT (ROLLER) BEARING 3.28 CRANKCASE, Right Crankcase Half
REMOVAL/INSTALL SUPPORT TUBE
HD-44067 OIL FILTER WRENCH 1.6 ENGINE OIL AND FILTER, Changing Oil and Filter
HD-44358 FLYWHEEL SUPPORT FIXTURE 3.28 CRANKCASE, Sprocket Shaft Bearing Inner Race
HD-44408 HYDRAULIC TENSIONER RETAINERS 3.18 BOTTOM END OVERHAUL: DISASSEMBLY, Coun-
terbalancer Assembly
HD-44408 HYDRAULIC TENSIONER RETAINERS 3.19 BOTTOM END OVERHAUL: ASSEMBLY, Counter-
balancer Assembly
HD-44455 OIL LINE REMOVING TOOL 3.31 OIL TANK: ALL BUT FXCWC, Removal and Disas-
sembly
HD-44455 OIL LINE REMOVING TOOL 3.32 OIL TANK: FXCWC, Removal and Disassembly
HD-44750 DIGITAL TECHNICIAN 4.4 IDLE SPEED, General
HD-45928 PACKARD MICRO-64 TERMINAL A.15 PACKARD MICRO-64 CONNECTORS, Packard
REMOVER Micro-64 Connector Repair
HD-45929 PACKARD MICRO-64 TERMINAL A.15 PACKARD MICRO-64 CONNECTORS, Packard
CRIMPER Micro-64 Connector Repair
HD-46282 FINAL DRIVE SPROCKET LOCKING TOOL |5.7 TRANSMISSION SPROCKET, Removal
HD-46282 FINAL DRIVE SPROCKET LOCKING TOOL |5.7 TRANSMISSION SPROCKET, Installation
HD-47190 SEAT MOUNTING SCREW TOOL 2.41 SEAT: FXST, Removal and Installation
HD-47255 SPRINGER STEERING HEAD BEARING |1.21 STEERING HEAD BEARINGS: FLSTSB, Adjust-
TOOL ment: FLSTSB
HD-47856-1 INSTALLER 6.7 MAIN DRIVE GEAR AND BEARING, Installation
HD-47856-2 PILOT 6.7 MAIN DRIVE GEAR AND BEARING, Installation
HD-47856-3 ADAPTER 6.7 MAIN DRIVE GEAR AND BEARING, Installation
HD-47856-6 NUT 6.7 MAIN DRIVE GEAR AND BEARING, Installation
HD-47856-7 CROW'S FOOT WRENCH 6.7 MAIN DRIVE GEAR AND BEARING, Installation
HD-47910 MAINSHAFT LOCKNUT WRENCH 5.7 TRANSMISSION SPROCKET, Removal
HD-47910 MAINSHAFT LOCKNUT WRENCH 5.7 TRANSMISSION SPROCKET, Installation
HD-47932 MAIN DRIVE GEAR BEARING AND SEAL |6.7 MAIN DRIVE GEAR AND BEARING, Cleaning and
INSTALLATION TOOL Inspection
HD-47941 CRANKSHAFT/CAMSHAFT SPROCKET |3.18 BOTTOM END OVERHAUL: DISASSEMBLY, Cam
LOCKING TOOL Support Plate and Cover
HD-47941 CRANKSHAFT/CAMSHAFT SPROCKET |3.19 BOTTOM END OVERHAUL: ASSEMBLY, Cam
LOCKING TOOL Support Plate and Cover
HD-47956 CAMSHAFT ASSEMBLY TOOL 3.26 CAM SUPPORT PLATE AND COVER, Camshafts
HD-47977 PRIMARY DRIVE LOCKING TOOL 5.4 DRIVE COMPONENTS, Removal
HD-48114 MOLEX ELECTRICAL CONNECTOR TER-|A.9 MOLEX CONNECTORS, Molex Connector Repair
MINAL REMOVER |
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HD-48119 ELECTRICAL CRIMP TOOL A.9 MOLEX CONNECTORS, Crimp Terminal to Lead

'HD-48262 OXYGEN SENSOR SOCKET 4.13 OXYGEN SENSOR, Removal

|HD-48283 CRANKSHAFT ROTATING WRENCH 3.16 TOP END OVERHAUL: DISASSEMBLY, Rocker
i Arm Support Plate

HD-48309 BALANCER SHAFT INSTALLER 3.30 COUNTERBALANCER ASSEMBLY, Cleaning,

‘ Inspection, and Repair

|HD-48457 BALANCER SHAFT REMOVER 3.30 COUNTERBALANCER ASSEMBLY, Cleaning,

: Inspection, and Repair

HD-48474 BALANCE SHAFT SUPPORT BEARING |3.30 COUNTERBALANCER ASSEMBLY, Cleaning,
REMOVER/INSTALLER Inspection, and Repair

HD-48498-A ACR SOLENOID SOCKET 3.23 CYLINDER HEAD, Installation Overview

{HD-48615 BALANCE SHAFT SPROCKET ALIGN-  |3.19 BOTTOM END OVERHAUL: ASSEMBLY, Counter-
MENT TOOL batancer Assembly

'HD-48648 BRAKE CALIPER PISTON REMOVER  |2.16 REAR BRAKE CALIPER, Disassembly

HD-48649 FRONT BRAKE CALIPER PISTON 2.13 FRONT BRAKE CALIPER: ALL BUT FLSTSB, Dis-
REMOVER assembly

HD-48650 DIGITAL TECHNICIAN II 7.42 H-DSSS ACTUATION, Fob Assignment

HD-48650 DIGITAL TECHNICIAN I 7.43 TSM/HFSM: PASSWORD LEARN, Password

| Learning

|HD-48985 SPOKE TORQUE WRENCH 1.8 TIRES AND WHEELS, Wheel Spokes

| HD-48985 SPOKE TORQUE WRENCH 2.9 TRUING LACED WHEELS, Truing Wheels

|HD-94660-2 PILOT 5.7 TRANSMISSION SPROCKET, Removal

HD-94660-2 PILOT 5.7 TRANSMISSION SPROCKET, Installation

-HD-94681-80 SPOKE NIPPLE WRENCH 1.8 TIRES AND WHEELS, Wheel Spokes

HD-94681-80 SPOKE NIPPLE WRENCH 1.8 TIRES AND WHEELS, Wheel Spokes

HD-94681-80 SPOKE WRENCH 2.9 TRUING LACED WHEELS, Setting Rim Offset

HD-94804-57 ROCKER ARM BUSHING REAMER '3.21 ROCKER ARM SUPPORT PLATE, Cleaning and

‘ “Inspection

»

'HD-95635-46 ALL-PURPOSE CLAW PULLER '3.30 COUNTERBALANCER ASSEMBLY, Cleaning,

‘ ’ Inspection, and Repair

HD-95637-10 LONG BOLTS 6.7 MAIN DRIVE GEAR AND BEARING, Removal

HD-95637-46B
HD-95637-46B

| WEDGE ATTACHMENT

3.28 CRZNKCASE, Sprocket Shaft Bearing Inner Race

WEDGE ATTACHMENT

3.28 C'RANKCASE, Sprocket Shaft Bearing Inner Race

HD-95637-46B
HD-95937-46B

' THREADED CYLINDERS

WEDGE ATTACHMENT

6.7 MAIN DRIVE GEAR AND BEARING, Removal

WEDGE ATTACHMENT

HD-95952-33C

3.30 COUNTERBALANCER ASSEMBLY, Cleaning,
'Inspection, and Repair

'3.17 TOP END OVERHAUL: ASSEMBLY, Cylinder

CONNECTING ROD CLAMPING TOOL

HD-96333-51F
HD-96796-47

3.17 TOP END OVERHAUL: ASSEMBLY, Cylinder

|PISTON RING COMPRESSOR

3.17 TOP END OVERHAUL: ASSEMBLY, Cylinder

VALVE SPRING TESTER

3.23 CYLINDER HEAD, Inspection

HD-96921-52D

'HD-97087-65B

|HOSE CLAMP PLIERS

OIL PRESSURE GAUGE SET

3.7 OIL PRESSURE, Checking Oil Pressure

3.31 OIL TANK: ALL BUT FXCWC, Instailation

HD-97087-658B

HOSE CLAMP PLIERS

HD-97225-55C

3.32 OIL TANK: FXCWC, Installation

SPROCKET SHAFT BEARING TOOL

3.19 BOTTOM END OVERHAUL: ASSEMBLY, Crank-
case
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NOTES

HD-97225-55C

SPROCKET SHAFT BEARING INSTALLER

3.28 CRANKCASE, Sprocket Shaft Bearing Inner Race

PLIERS

HD-99500-80 WHEEL TRUING STAND 2.9 TRUING LACED WHEELS, Setting Rim Offset
HD-99500-80 WHEEL TRUING STAND 2.9 TRUING LACED WHEELS, Truing Wheels
HD-99500-80 WHEEL TRUING STAND 2.9 TRUING LACED WHEELS, Truing Wheels
HD-99500-80 WHEEL TRUING STAND 2.17 TIRES, Wheel Balancing

J-5586A TRANSMISSION SHAFT RETAINING RING |6.6 TRANSMISSION ASSEMBLY, Disassembly

|PART NO. HD-34634

FORK SEAL INSTALLER

2.18 FRONT FORK: TELESCOPIC, Assembly

PART NO. HD-45305

FORK SEAL DRIVER

2.18 FRONT FORK: TELESCOPIC, Assembly

RS-25100-200 BEARING 6.7 MAIN DRIVE GEAR AND BEARING, Removal

RS-25100-200 BEARING 6.7 MAIN DRIVE GEAR AND BEARING, Removal

SNAP-ON TT600-3 SNAP-ON PICK A.1 AMP MULTILOCK CONNECTORS, AMP Multilock
Connector Repair

SNAP-ON TT600-3 SNAP-ON PICK A.12 PACKARD 630 METRI-PACK CONNECTORS, 630

Metri-Pack Connector Repair

SRES24 SNAP-ON-ADAPTER 2.22 REAR SHOCK ABSORBERS, Removal
S5-306G SNAP-ON TORQUE COMPUTER 2.22 REAR SHOCK ABSORBERS, Installation
TA360 SNAP-ON TORQUE ANGLE GAUGE 3.24 CYLINDER, Inspection
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iFASTENER TORQUE VALUE ; NOTES
Active exhaust module fasteners 32-40in-lbs | 3.6-45Nm [7.35 ACTIVE EXHAUST Installation
| Adjuster screw locknut | 72-120in-lbs | 81-13.6 Nm |1.11 CLUTCH, Adjustment
| Air cleaner bracket screws | 40-60in-lbs | 4568Nm 1.7 AIR CLEANER AND EXHAUST
‘ SYSTEM, Installation
|Air cleaner cover bracket screw | 40-60 in-Ibs 45-68Nm |1.5 MAINTENANCE SCHEDULE, General
. -
Air cleaner cover screw 36-60 in-lbs 4.1-6.8 Nm 1.5 MAINTENANCE SCHEDULE, General
Air cleaner cover screw | 36-60 in-lbs 41-6.8Nm |1.7 AIR CLEANER AND EXHAUST
\ SYSTEM, Installation
Air cleaner cover screw 36-60 in-tbs 41-6.8Nm |4.5 AIR CLEANER ASSEMBLY, Installation
Air cleaner filter element screw 40-60 in-lbs 45-6.8 Nm 4.5 AIR CLEANER ASSEMBLY, Installation
Automatic compression release (ACR) i 11-15 ft-lbs | 14.9-20.3 Nm [3.23 CYLINDER HEAD, Installation Overview/Apply
| ! three equally spaced dots of LOCTITE 246
THREADLOCKER MEDIUM STRENGTH/HIGH
TEMPERATURE around lower third of threads !
Auxiliary lamp bracket ; 72-120in-lbs ;| 8.1-13.6 Nm 7.18 AUXILIARY LAMPS:
l FLST/FLSTC/FLSTN, FLST and FLSTC Models
Auxiliary lamp bracket hardware } 72-120 in-Ibs 8.1-13.6 Nm 7.18 AUXILIARY LAMPS:
FLST/FLSTC/FLSTN, FLSTN Models
Auxiliary lamp nut 1 15-18 ft-lbs 20.3-24.4 Nm |7.18 AUXILIARY LAMPS:
| iFLST/FLSTC/FLSTN, Adjustment:
: FLST/FLSTC/FLSTN Models
Balance shaft bolts I 42-47 ft-lbs 56.9-63.7 Nm |3.19 BOTTOM END OVERHAUL:
: i 'ASSEMBLY, Counterbalancer Assembly
Balance ‘shat housrng screws 13-22 ft-Ibs 24.4-29.8 Nm |3.19 BOTTOM END OVERHAUL.:
ASSEMBLY, Counterbalancer Assembly
‘Battery cable to battery fasteners 60-72 in-lbs 6.8-8.1 Nm 1.25 BATTERY MAINTENANCE, Instaliation and
; Connection
{Battery cable to battery fasteners 60-72 in-lbs 6.8-8.1 Nm 1.25 BATTERY MAINTENANCE, Installation and
‘ Connection
Battery cable to battery fasteners 60-72 in-lbs 6.8-8.1 Nm |7.12 BATTERY CABLES, Routing Procedure
lBattery cable to battery fasteners 60-72 in-lbs 6.8-8.1Nm 7.12 BATTERY CABLES, Routing Procedure |
Battery terminal fastener 60-72 in-lbs '6.8-8.1Nm |1.5 MAINTENANCE SCHEDULE, General
IBearlng retainer 25-35 in-lbs 2.8-40Nm |1.22 ROCKER BEARINGS: FLSTSB, Inspection
Bearrng retainer 25-35 in Ibs 2.8-4.0 Nm |1.22 ROCKER BEARINGS: FLSTSB, Inspection
lBeanng retainer 2535 in-Ibs 2.8-4.0 Nm |2.19 FRONT FORK: SPRINGER, Fork
; Rockers/LOCTITE ANTI-SEIZE
Bearlng retalnerjam nut 95-105 ft-lbs | 128.8-142.4 Nm |1.22 ROCKER BEARINGS: FLSTSB, Inspection
iBeanng retainer jam nut 95-105 ft-lbs | 128.8-142.4 Nm |2.19 FRONT FORK: SPRINGER Fork Rockers
Belt sprocket screws- -final torque 77-83 ft-lbs 104. 5 112.6 Nm |2.6 REAR WHEEL, Assembly
Belt sprocket screws- initial torque ! 60 ft-lbs 81.4 Nm 2.6 REAR WHEEL, Assembly/After initial torque,
: loosen screws 1/2 turn (180 degrees)
‘Bleeder valve 80 100 in- lbs 9.0-11.3 Nm !1.16 BLEEDING BRAKES, Procedure
iBrake bridge bolt/pad pin, front caliper 15-16 ft-Ibs 20.3-22.6 Nm |1.17 BRAKE PADS AND DISCS, Brake Pad
‘ Replacement
‘Brake bndge bolt/pad pm front calrper 15-16 ft-lbs 20.3-22.6 Nm |2.13 FRONT BRAKE CALIPER: ALL BUT
; ! FLSTSB, Assembly
| Brake caliper/master cylinder banjo bolt;r 17-22 ft-lbs | 23.1-29.9 Nm |2.12 FRONT BRAKE MASTER CYL-
l : INDER, Assembly and installation
Brake callpel bleeder valve } 80-100 in-lbs 9.0-11.3 Nm ;2.13 FRONT BRAKE CALIPER: ALL BUT
i ‘ FLSTSB, Assembly
- —. ,\ — [ e - ——
rBrake callper bleeder valve ‘ 80-100 in-lbs 9.0-11.3 Nm \2.16 REAR BRAKE CALIPER, Assembly
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Brake caliper bridge boilt, front

28-38 ft-Ibs

38.0-51.5 Nm

2.13 FRONT BRAKE CALIPER: ALL BUT
FLSTSB, Assembly

Brake caliper mounting bolt, front 28-38 ft-lbs 38.0-51.5 Nm |2.4 FRONTWHEEL: ALL BUT FLSTSB, Installation
Brake caliper mounting bolt, rear 10-14 ft-lbs 13.6-18.9 Nm |2.16 REAR BRAKE CALIPER, Installation
Brake disc screws, front 16-24 ft-Ibs 21.7-32.5 Nm |2.4 FRONT WHEEL: ALL BUT FLSTSB, Assembly
Brake disc screws, front 16-24 ft-Ibs 21.7-32.5 Nm |2.4 FRONT WHEEL: ALL BUT FLSTSB, Assembly
Brake disc screws, front 16-24 ft-lbs 21.7-32.5 Nm |2.5 FRONT WHEEL: FLSTSB, Assembly
Brake disc screws, rear 30-45 ft-Ibs 40.7-61.0 Nm |2.6 REAR WHEEL, Assembly
Brake pad pin, rear caliper 80-120 in-lbs 9.0-13.6 Nm |2.16 REAR BRAKE CALIPER, Assembly
Brake reaction link-to-fork leg bracket 35-40 ft-ibs 47.5-54.3 Nm |2.14 FRONT BRAKE CALIPER: FLLSTSB, Installa-
acorn nut tion
Breather assembly bolts 90-120in-lbs | 10.2-13.6 Nm |3.17 TOP END OVERHAUL: ASSEMBLY, Breather
Assembly
Cable adjuster jam nut 120 in-lbs 13.6 Nm 1.11 CLUTCH, Adjustment
Cam chain tensioner fasteners 100-120 in-Ibs | 11.3-13.6 Nm |3.19 BOTTOM END OVERHAUL:
ASSEMBLY, Cam Support Plate and Cover
Cam cover screws 125-155in-lbs | 14.1-17.5 Nm |3.19 BOTTOM END OVERHAUL:
ASSEMBLY, Cam Support Plate and Cover
Cam support plate screws 90-120 in-lbs 10.2-13.6 Nm [3.19 BOTTOM END OVERHAUL:
ASSEMBLY, Cam Support Plate and Cover
Cam support plate screws 90-120 in-lbs 10.2-13.6 Nm |3.19 BOTTOM END OVERHAUL:
ASSEMBLY, Cam Support Plate and Cover
Chain tensioner fasteners 15-19 ft-Ibs 20.3-25.8 Nm 5.4 DRIVE COMPONENTS, Installation
Chrome aluminum laced wheel spoke 55 in-lbs 6.2 Nm 1.5 MAINTENANCE SCHEDULE, General
nipple
Clutch adjustment screw locknut 72-120 in-lbs 8-14 Nm 1.5 MAINTENANCE SCHEDULE, General
Clutch cable fitting 90-120 in-Ibs | 10.18-13.57 Nm 6.5 CLUTCH RELEASE COVER, Assembly and
Instailation
Clutch cover screws 84-108 in-lbs 9.5-122 Nm |1.11 CLUTCH, Adjustment
Clutch diaphragm spring retainer bolts | 70-100 in-lbs 7.9-11.3 Nm |5.6 CLUTCH, Clutch Pack Only
Clutch hub mainshaft nut 70-80 ft-ibs 94.9-108.5 Nm |5.4 DRIVE COMPONENTS, Installation
Clutch inspection cover fastener torque | 84-108 in-lbs 10-12 Nm 1.5 MAINTENANCE SCHEDULE, General
Clutch inspection cover screw 84-108 in-lbs 9.5-12.2Nm |1.9 PRIMARY CHAINCASE LUBRICANT, Chan-
ging Primary Chaincase Lubricant
Clutch release cover screws 84-108 in-Ibs 9.5-12.2 Nm 6.5 CLUTCH RELEASE COVER, Assembly and |
Installation
Coil cover screw: all but FXCWC 30-40 in-lbs 3.4-4.5Nm |7.21 IGNITION COIL, Installation
Compensating sprocket bolt: All but 140 ft-ibs 190.0 Nm 5.4 DRIVE COMPONENTS, Instaliation
FXCWC-final torque
Compensating sprocket bolt: All but 140 ft-lbs 190.0 Nm 5.4 DRIVE COMPONENTS, Installation
FXCWC-final torque
Compensating sprocket bolt: All but 100 ft-lbs 135.7 Nm 5.4 DRIVE COMPONENTS, Installation
FXCWC-initial torque
Compensating sprocket bolit: All but 100 ft-lbs 135.7 Nm 5.4 DRIVE COMPONENTS, Instaliation
FXCWC-initial torque
Counterbalance assembly bearing 40-70 in-lbs 4.5-7.9 Nm |3.30 COUNTERBALANCER ASSEMBLY, Cleaning,

Inspection, and Repair

Vil TORQUE VALUES
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TORQL

TES

15-19 ft-lbs

20.3-25.8 Nm

3.19 BOTTOM END OVERHAUL:

Crankcase bolt (final torque)
ASSEMBLY, Crankcase
| Crankcase bolt (initial torque) 120 in-Ibs 13.6 Nm  |3.19 BOTTOM END OVERHAUL:
ASSEMBLY, Crankcase
Crankcase oil fittings 120-168 in-Ibs | 13.6-19.0 Nm |3.28 CRANKCASE, Pipe Plugs and Oil Fittings
‘Crankcase pipe plugs | 120-144 in-Ibs | 13.6-16.3 Nm |3.28 CRANKCASE, Pipe Plugs and Oil Fittings
‘Crank Position Sensor (CKP) ‘! 90-120 in-lbs 10.2-13.6 Nm |7.20 CRANK POSITION SENSOR (CKP), Installa-
: tion
Crank sprocket bolt, final torque | 24ftlbs | 325Nm  |3.19 BOTTOM END OVERHAUL:
ASSEMBLY, Cam Support Plate and Cover
Cylinder head bolts, final 15-17 flbs | 20.3-23.0 Nm |3.17 TOP END OVERHAUL: ASSEMBLY, Cylinder.
Head/See special method to tighten
Cylinder head bolts, final 16-17 ft-lbs | 20.3-23.1 Nm |3.24 CYLINDER, Inspection
Cylinder head bolts, initial 120-144 in-lbs | 13.5-16.2 Nm |3.17 TOP END OVERHAUL: ASSEMBLY, Cylinder

i
[ R

Cylindér head bolts, initial

" 120-144 in-Ibs

13.6-16.3 Nm |3.24 CYLINDER, Inspection

Head/See special method to tighten

| Cylinder head bracket bolts 35-40 ft-lbs | 47.5-54.2 Nm |3.13 ASSEMBLING MOTORCYCLE AFTER

i SERVICE, Procedure

!Cylinder head bracket bolts 35-40 ft-ibs 47.5-54.2 Nm [3.15 INSTALLING ENGINE IN CHASSIS, Pro-

' cedure

Cylinder head breather bolts 22-24 ft-lbs 29.9-32.6 Nm (4.5 AIR CLEANER ASSEMBLY, Installation

'Cylinder stud 10-20 ft-lbs 3.6-27.1 Nm !3.28 CRANKCASE, Cylinder Studs

Diaphragm spring retainer bolts 70-100 in-lbs 7.9-11.3Nm |5.6 CLUTCH, Clutch Pack and Bearing

Drain plug | 14-21 ft-Ibs 19.0-28.5 Nm |1.6 ENGINE OIL AND FILTER, Changing Oil and

| Filter

ECM fasteners: FXCWC | 45-55in-lbs 5.1-6.2 Nm |7.3 ELECTRICAL PANEL, Installation: FXCWC

ECM mounting screws: 45-55 in-lbs 51-6.2Nm |7.4 ELECTRONIC CONTROL MODULE

FLST/FLSTC/FLSTN (ECM), Installation: All But FXCWC

TECM mounting screws: 30-35 in-lbs 3.4-4.0 Nm 7.4 ELECTRONIC CONTROL MODULE

FXST/FXSTC/FLSTF/FLSTFB (ECM), Instaliation: All But FXCWC

. Electrical panel fastener 36-60 in-lbs 4.1-6.8 Nm [3.32 OIL TANK: FXCWC, Installation

'Electrical panel fasteners 36-60 in-Ibs 4.1-6.8 Nm 3.31 OIL TANK: ALL BUT FXCWC, Installation

Electrical panel fasteners 36-60 in-lIbs 4.1-6.8 Nm |7.3 ELECTRICAL PANEL, Installation: All But
FXCWC

Electrical panel fasteners: FXCWC 36-60 in-lbs 4.1-6.8 Nm 7.3 ELECTRICAL PANEL, Installation: FXCWC

Engine/transmission bracket bolts 30-35 ft-lbs 40.7-47.5 Nm [3.15 INSTALLING ENGINE IN CHASSIS, Pro-
cedure

Engine mounting bolts, front 70-80 ft-lbs 94.9-108.5 Nm |3.15 INSTALLING ENGINE IN CHASSIS, Pro-
cedure

Engine oil drain plug 14-21 ft-Ibs 19-28 Nm 1.5 MAINTENANCE SCHEDULE, General

{Engine Temperature (ET) sensor 10-15 ft-bs 13.6-20.3 Nm |4.9 ENGINE TEMPERATURE SENSOR

i (ET), Installation

Exhaust carriage bolt flange locknut 20-25 ft-lbs 27.1-33.9 Nm |4.18 EXHAUST SYSTEM:
FLSTF/FLSTFB/FLSTN/FLSTSB, System

Exhaust interconnect clamp 15-19 ft-Ibs 20.4-27.1 Nm |4.17 EXHAUST SYSTEM: ALL BUT

I FLSTF/FLSTFB/FLSTN/FLSTSB, System

TORQUE VALUES IX
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Exhaust manifold clamp lower nut final | 100-120 in-lbs | 11.3-13.6 Nm 14.17 EXHAUST SYSTEM: ALL BUT

torque FLSTF/FLSTFB/FLSTN/FLSTSB, System

Exhaust manifold clamp lower nut final | 100-120 in-lbs | 11.3-13.6 Nm [4.18 EXHAUST SYSTEM: 4‘

torque FLSTF/FLSTFB/FLSTN/FLSTSB, System J

Exhaust manifold clamp lower nut initial|  9-18 in-lbs 1.0-20 Nm  |4.17 EXHAUST SYSTEM: ALL BUT |

torque FLSTF/FLSTFB/FLSTN/FLSTSB, System ‘

Exhaust manifold clamp lower nut initial|  9-18 in-lbs 1.0-20 Nm  |4.18 EXHAUST SYSTEM: .

torque FLSTF/FLSTFB/FLSTN/FLSTSB, System |

Exhaust manifold clamp upper nut 100-120 in-lbs | 11.3-13.6 Nm [4.17 EXHAUST SYSTEM: ALL BUT ‘
FLSTF/FLSTFB/FLSTN/FLSTSB, System

Exhaust manifold clamp upper nut 100-120 in-lbs | 11.3-13.6 Nm [4.18 EXHAUST SYSTEM: :
FLSTF/FLSTFB/FLSTN/FLSTSB, System l

Exhaust pipe clamp locknut 20-25 ft-lbs 27.1-33.9 Nm |4.18 EXHAUST SYSTEM:
FLSTF/FLSTFB/FLSTN/FLSTSB, Mufflers

Exhaust system interconnect tube 20-25 ft-lbs  |27.14-33.93 Nm |4.17 EXHAUST SYSTEM: ALL BUT

fasteners FLSTF/FLSTFB/FLSTN/FLSTSB, System

Fender Support Studs: FLSTC 21-27 ft-lbs 28.5-36.6 Nm [2.47 SADDLEBAGS: FLSTC, Installation

Flare nut socket locknut 18 ft-lbs 24.4 Nm 7.18 AUXILIARY LAMPS:
FLST/FLSTC/FLSTN, Adjustment:
FLST/FLSTC/FLSTN Models

FLSTSB handlebar riser locknut 25-35 ft-lbs 33.9-47.5 Nm |2.28 HANDLEBARS: FLSTSB, Installation ]

Fork drain screw, all models but FXCWC| 52-78 in-Ibs 5.9-8.9 Nm |2.18 FRONT FORK:TELESCOPIC, Replacing Fork
Oil

Fork drain screw, FXCWC 12-18 in-lbs 1.4-2.0Nm  |2.18 FRONT FORK:TELESCOPIC, Replacing Fork
Oil

Fork stem acorn nut 30-35 in-lbs 3.4-4.0 Nm 2.19 FRONT FORK: SPRINGER, Rigid Fork

Fork stem nut 70-80 ft-lbs 94.9-108.4 Nm |1.20 STEERING HEAD BEARINGS: ALL BUT
FLSTSB, Adjustment: FXST, FXSTC, FXCWC

Fork stem nut 70-80 ft-Ibs 94.9-108.4 Nm |1.20 STEERING HEAD BEARINGS: ALL BUT
FLSTSB, Adjustment: FXST, FXSTC, FXCWC

Fork stem nut: FXCWC 70-80 ft-lbs 94.9-108.4 Nm 12.20 STEERING HEAD, Installation

Fork stem nut: FXST, FXSTC 70-80 ft-lbs 94.9-108.4 Nm |2.20 STEERING HEAD, Installation

Fork stem upper bracket pinch bolt: 25-30 ft-Ibs 33.9-40.7 Nm |2.20 STEERING HEAD, Instaliation

FLST, FLSTC, FLSTF/B, FLSTN

Fork tube cap 60-70 ft-lbs 81.3-94.9 Nm |2.18 FRONT FORK: TELESCOPIC, Replacing Fork

: Oil

Fork tube plug 60-70 ft-Ibs 81.4-95.0 Nm |2.18 FRONT FORK: TELESCOPIC, instaliation

Fork tube plug 60-70 ft-Ibs 81.4-95.0 Nm 2.18 FRONT FORK: TELESCOPIC, Installation

Front axle nut 60-65 ft-lbs 81.3-88.1 Nm |2.4 FRONT WHEEL: ALL BUT FLSTSB, Installation

Front axle nut 60-65 ft-Ibs 81.3-88.1 Nm |2.5 FRONT WHEEL: FLSTSB, Installation/Discard
upon removal ‘

Front axle slider cap nuts 11-15 ft-lbs 14.9-20.3 Nm 2.4 FRONTWHEEL:ALL BUT FLSTSB, Installation

Front brake caliper banjo bolt 17-22 ft-Ibs 23.0-29.8 Nm |2.14 FRONT BRAKE CALIPER: FLSTSB, Installa-
tion

Front brake caliper bleeder valve 80-100 in-lbs 9.0-11.3Nm [2.14 FRONTEﬁAKE CALIPER: FLSTSB, Installa-
tion i

Front brake caliper lower mounting bolt |  28-38 ft-Ibs 38.0-51.5 Nm 12.13 FRONT BRAKE CALIPER: ALL BUT j

FLSTSB, Installation }

X TORQUE VALUES
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Front fender acorn stud assembly

35.40 ft-lbs

47.5-54.3 Nm

" |2.14 FRONT BRAKE CALIPER: FLSTSB, Installa-

FASTENER TORQUE VALUE \ NOTES
Front brake caliper upper mounting bolt|  28-38 ft-lbs f 38.0-51.5 Nm t2 13 FRONT BRAKE CALIPER: ALL BUT
r I {FLSTSB, Installation
fFront brake hose bracketbolt | 96-120in-lbs | 10.8-13.6 Nm |2.20 STEERING HEAD, Installation
Front brake hose bracket bolt “1796-120 in-lbs | 10.8-13.6 Nm |2 20 STEERING HEAD, Installation
Front brake hose bracketbolt | 96-120 in-lbs | 10.8-13.6 Nm 12.20 STEERING HEAD, Installation
Front brake lower callper screw/guideﬁ f 25-30 ft-lbs T33 9-40.7 Nm {214 FRONT BRAKE CALIPER: FLSTSB Installa-|
Ipin ! [ \tron
 Front brake upper caliper mounting bolt| 2530 ftibs | 33.9-40.7 Nm 12,14 FRONT BRAKE CALIPER: FLSTSB, Installa-
‘ | i “tion
L S S . I
Front callper banjo bolt | 17-22 ft-lbs | 3.1-29.9 Nm |2 13 FRONT BRAKE CALIPER: ALL BUT
| | : FLSTSB Installation
Front caliper mounting bolt | 2838 ftibs | 38.0-51.5Nm |1.17 BRAKE PADS AND DISCS, Brake Pad
% } [ Replacement
[ - —_— e t- - -- ] e e e -
i Front caliper mounting bolt 28-38 ft-lbs | 38.0-51.5Nm [1.17 BRAKE PADS AND DISCS, Brake Pad
i 1 | Replacement
‘Front calrper self- -tapping retainer screw! 40-50 in- -Ibs ‘ 45-56Nm |2.14 FRONT BRAKE CALIPER:
L | i FLSTSB, Assembly
Front engine mountlng nuts l 70-80 ft-lbs ! 94 9-108.5 Nm |1.26 ENGINE MOUNTS, Inspection

Front fender tasteners

iFrontrfender loct;nut

Front fender screw

Front fork damper tube screw )

“Front fender acorn stud assembly

35-40 ft- |’6§

15-21 ft-lbs

25-30 ft-lbs

18-22 ft-los

'29‘3368ftlbsf 40-50 Nm

47.5-54.3 Nm

i 20.3-28.5 Nm

I .
! 33.9-40.7 Nm
| 24.4-29.9 Nm

tion

273177FR70N?FENDER' FLSTSB, Installation

2 30 FRONT FENDER ALL BUT FLSTSB Instali-
‘atlon

T2.31 FRONT FENDER: FLSTSB Installation
|2.31 FRONT FENDER: FLSTSB, Installatlon

|2.18 FRONT FORK: TELESCOPIC, Assembly |

|T20 TORX screws

t Foel tank front screw

Front fork damper tube screw 10.8-18ft-bs | 14. 7-24.5 Nm '|2 18 FRONT FORK: TELESCOPIC, Assembly |
-Front fork leg bracket screws 35-40 ft-Ibs 47.5-54.3 Nm 12.14 FRONT BRAKE CALIPER: FLSTSB, Installa-
‘tion :
:Front instrument panel screw 30-40 in-lbs 3.4-45Nm  7.25 INSTRUMENT CONSOLE: FXCWC, Installa-‘
ltion
fFr&r?éhock absorber acorn nuts 4550 ftlbs | 61.0-67.8 Nm |2.19 FRONT FORK: SPRINGER, Front Shock
L L 'Absorber/LOCTlTE THREADLOCKER 243 (biue)
Fuel Pump/FueI Gauge Sendfng Unit T 18-24 in-Ibs 2.0-2.7 Nm ‘4 15 FUEL PUMP AND FUEL GAUGE SENDING
N i UNIT, Instaliation
|Fue| supply tube fa fastener | 90-110 in- Ibs | 10.2-12.4 Nm |4.14 FUEL INJECTORS Installation
; 28-32 ft- Ibs J 387.0-43.4 Nm (4.6 FUEL TANK, Installatron/all but FXCWC
rFuel I tank mount acorn nut '28-32 ft-lbs. ; 38.0-43.4 Nm 4.6 FUEL TANK, Installation/FXCWC
b e — oh e -
Fuel tank rear mount nut ¢ 14-18 ft-Ibs l 19.0-24.4 Nm ;4 6 FUEL TANK, Installation/FXCWC
‘Fuel tank T40 TORX screw 18-22 ft-lbs Y 24.4-29.8 Nm t4 6 FUEL TANK, Installation/all but FXCWC
‘Handlebar clamp front fasteners 12 15 ft [bs j 16 3 20 3Nm i2.26 HANDLEBARS: ALL BUT
| FLSTF/FLSTFB/FLSTSB/FXCWC, Installation
Handiebar clamp rear fasteners | 12-15ft-lbs 16.3-20.3 Nm 12 26 HANDLEBARS: ALL BUT
! |FLSTF/FLSTFB/FLSTSB/FXCWGC, Installation
Handlebar clamp SCrews: FLSTSB 15-18 ft-Ibs 20.3-24.4 Nm |2 28 HANDLEBARS: FLSTSB'lnstallation
12-15 ft-lbs ] 16.3-20.3 Nm

‘ Handlebar clamp screw torque

1 5 MAINTENANCE SCHEDULE General

TORQUE VALUES XI
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Handlebar lower clamp fastener: 30-40 ft-bs | 40.7-542 Nm |2.27 HANDLEBARS: FLSTF/B, Installation

FLSTF/B

Handlebar lower clamp fastener; 30-40 ft-Ibs 40.7-54.2 Nm 2.29 HANDLEBARS: FXCWC, Installation

FXCWC

Handlebar switch clamp screw 60-80 in-lbs 6.8-9.0 Nm |2.12 FRONT BRAKE MASTER CYL-
INDER, Assembly and [nstallation

Handlebar switch clamp screws 60-80 in-lbs 6.8-9.0 Nm 7.38 RIGHT HANDLEBAR SWITCH, Installation

Handlebar switch clamp screws 60-80 in-lbs 6.8-9.0 Nm |7.39 LEFT HANDLEBAR SWITCH, Installation

Handlebar switch housing screw 35-45 in-lbs 4-5 Nm 1.5 MAINTENANCE SCHEDULE, General

Handlebar switch housing screw 35-45 in-lbs 4.0-5.1 Nm 1.13 THROTTLE CABLES, Cable Inspection,
Lubrication and Adjustment

Handlebar switch housing screw 35-45 in-lbs 4.0-5.1 Nm |2.12 FRONT BRAKE MASTER CYL-
INDER, Assembly and Installation

Handlebar switch housing screws 35-45 in-lbs 4.0-5.1 Nm 7.38 RIGHT HANDLEBAR SWITCH, Installation

Handlebar switch housing screws 35-45 in-lbs 4.0-5.1 Nm  |7.39 LEFT HANDLEBAR SWITCH, Installation

Handlebar upper clamp fasteners; 12-18 ft-ibs 16.3-24.4 Nm |2.27 HANDLEBARS: FLSTF/B, Instaliation

FLSTF/B

Handlebar upper clamp screw; FXCWC| 12-15 ft-lbs 16.3-20.3 Nm |2.29 HANDLEBARS: FXCWC, Installation/Follow
torque sequence

Headlamp circuit board/pin housing 40-48 in-lbs 4.5-5.4Nm 716 TAIL LAMP: ALL BUT FLSTN, Base

screw Replacement

Headlamp horizontal adjustment fastener|  30-35 ft-Ibs 40.7-47.5 Nm |1.23 HEADLAMP ALIGNMENT, Headlamp
Adjustment

Headlamp lens base screws 20-24 in-lbs 2.3-27Nm |7.16 TAIL LAMP: ALL BUT FLSTN, Base
Replacement

Headlamp vertical adjusting bolt 25-30 ft-lbs 33.9-40.7 Nm {1.23 HEADLAMP ALIGNMENT, Headlamp
Adjustment/FXSTC, FXCWC

Headlamp vertical adjusting bolt 25-35 ft-lbs 33.9-47.5 Nm |1.23 HEADLAMP ALIGNMENT, Headlamp
Adjustment/FLSTSB

Headlamp vertical adjusting boit 35-45 ft-Ibs 47.5-61.0 Nm |1.23 HEADLAMP ALIGNMENT, Headlamp
Adjustment/All but FLSTSB, FXSTC, FXCWC

Horn bracket clamp 80-100 in-lbs 9.0-11.3 Nm |7.34 HORN, Removal and Installation: All But
FXCWC -

Horn bracket mounting bolt: FXCWC 13-15 ft-lbs 17.64-20.36 Nm |7.34 HORN, Removal and Installation: FXCWC

Horn bracket nut 80-100 in-lbs 9.0-11.3 Nm }7.34 HORN, Removal and Installation: All But
FXCWC

Horn bracket screws 35-55 in-lbs 4.0-6.2 Nm  [7.34 HORN, Removal and Installation: All But
FXCwC

Horn cover screws: FXCWC 40-50 in-lbs 4.52-5.65 Nm |7.34 HORN, Removal and Installation: FXCWC

Ignition/light switch bracket locknuts 12-15 ft-Ibs 16.3-20.4 Nm |7.11 IGNITION AND LIGHT SWITCH, Removal
and Installation: FXCWC

Ignition/light switch nut 115-135in-lbs | 13.0-15.3 Nm {7.11 IGNITION AND LIGHT SWITCH, Removal
and Instailation: FXCWC

Ignition coil nut (FXCWC only) 115-135in-lbs | 13.0-15.3 Nm |7.21 IGNITION COIL, Installation

Ignition coil screws (all except FXCWC)| 120-180 in-Ibs | 13.6-20.3 Nm |7.21 IGNITION COIL, Installation

Indicator lamp console nut 7-11 ft-lbs 9.5-14.9 Nm |7.29 INDICATOR LAMPS: ALL BUT

FXCWC, Installation

Xl TORQUE VALUES
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FASTENER TORQUE VALUE : : . NOTES
Instrument console acorn nut 7 11 ft-lbs \ 9.5-149Nm |46 FUEL TANK, Installation/all but FXCWC
lnstrument panel acorn nut 7-11 ft-lbs 9.5-149 Nm |7.11 IGNITION AND LIGHT SWITCH, Removal
: and Installation: All But FXCWC
ﬁh't'é?é air temperature sensor (IAT)  15-20 in-Ibs 17-23Nm 4.8 INTAKE AIR TEMPERATURE SENSOR
|fastener : (1AT), Installation
\Iﬁga?d bracket assiembly sorews. | 0530 ft-los | 33.9-40.7 Nm |2.38 JIFFY STAND, Installation
|Jiffy stand sensor screw T 96-144 in-lbs | 10.8-16.3Nm |2, 38 JIFFY STAND, Sensor (HDI Models)
‘Jounce bumper “bolts t 84-108 in-lbs | 9.5- 12.2 Nm 2.23 REAR FORK, installation
|Ltcense plate bracket (tail lamp for HDI)} 57-63 in-lbs 6.45-7.12 Nm 17.19 TURN SIGNALS AND RUNNING
‘fasteners: FXCWC | LIGHTS, Lamp Replacement
Llcense plate bracket fasteners 30-50 in-Ibs 3.4-5.6 Nm {7.17 TAIL LAMP: FLSTN, Tail Lamp Fteplacement
Llcense plate support fasteners 60-90 in-lbs 6.8-10.2 Nm |7.17 TAIL LAMP: FLSTN, Tall Lamp Replacement
,,,,, J— ,’,,,7,,,,,,,,,,, _— [ S— - R - —_
(Llfter cover screws \ 90-120 in-lbs 10.2-13.6 Nm 13.17 "TOP END OVERHAUL: ASSEMBLY Push
| ; Rods, Lifters and Covers
Long post Jam nut 65-80 in-lbs 73-90Nm |7.14 STARTER SOLENOID Solenoid Contacts
‘Lower fork stem plnch bolts 55-60 ft-lbs 74.6-81.4 Nm (1.20 STEERING HEAD BEARINGS: ALL BUT
i FLSTSB, Adjustment: FLST, FLSTC, FLSTF/B,
g FLSTN
tLower fork stem plnch bolts: all but 55-60 ft-ibs 74.6-81.4 Nm (2.18 FRONT FORK: TELESCOPIC, Installation
FXCWC
Lower fork stem pmch bolts: FLST 55-60 ft-lbs 74.6-81.4 Nm |1.20 STEERING HEAD BEARINGS: ALL BUT
]FLSTC FLSTF/B, FLSTN FLSTSB, Adjustment: FLST, FLSTC, FLSTF/B,
t FLSTN
‘Lower fork stem plnch bolts: FXCWC 35-40 ft-lbs 47.5-54. 3 Nm |2, 18 FRONT FORK: TELESCOPIC tnstallatlon
t’LOWGI’ handlebar clamp tasteners ' 30-40 ft-los 40.7-54.3 Nm 2.26 HANDLEBARS ALL BUT
i FLSTF/FLSTFB/FLSTSB/FXCWC Installatlon
‘Lower rear fender m mountlng bolts 2832 ftlbs | 38.0-43.4 Nm \2 35 REAR FENDER: FXCWC Installation
iLower tnple tree pinch bolt £5-60 ft-lbs 74.6-81.4 Nm 1.20 STEERING HEAD BEARINGS: ALL BUT
FLSTSB, Adjustment: FXST, FXSTC, FXCWC
Lower triple tree pinch bolt 35-40 ft-lbs 47.5-54.3 Nm 1.20 STEERING HEAD BEARINGS: ALL BUT
‘ ! FLSTSB, Adjustment: FXST, FXSTC, FXCWC
'Lower triple tree pinch bolt: FXCWC | 35-40 ft-ibs 47.5-54.3 Nm 11.20 STEERING HEAD BEARINGS: ALL BUT
| | FLSTSB, Adjustment: FXST, FXSTC, FXCWC
tLower triple tree pinch bolt: FXST, 55-60 ft-lbs 74.6-81.4 Nm |1.20 STEERING HEAD BEARINGS: ALL BUT
|FXSTC FLSTSB, Adjustment: FXST, FXSTC, FXCWC
iLuggage Rack Front Fasteners: FLSTN | 96-120 in-lbs 10.8-13.6 Nm |2.46 LUGGAGE RACK: FLSTN, Removal and
l : Installation
1Luggage Rack Rear Fasteners: FLSTN 12-14 ft-Ibs l 16.3-19.0 Nm |2.46 LUGGAGE RACK: FLSTN, Rernoval and T
i Installation
Mamshatt/countershaft nuts | 85-95 ft- Ibs 1115.3-128.8 Nm | 6.6 TRANSMISSION ASSEMBLY Assembly
Manifold mountmg SCrews ;. 96- 144 in-lbs 10.8-16.3 Nm |4.10 INDUCTION MODULE, Installation
:Master cylinder cover screws: front covert 12-15 in-lbs 1.4-1.7 Nm :2.14 FRONT BRAKE CALIPER:FLSTSB, Installa-
| t tion
|
Mastercyllndercoverscrew torque front| 12-15in-lbs 1.4-1.7 Nm 1.5 MAINTENANCE SCHEDULE, General
Master cylmdercover screw torque:rear 6-8 in Ibs 0.7-0.9 Nm 1.5 MAINTENANCE SCHEDULE, General
Master cylinder reservoir cover screw: 12-15 in-lbs 1.4-1.7Nm  1.15 BRAKES, Fluid Inspection
front cover :
P - I | — e i
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. NOTES

4-1.7Nm

1.16 BLEEDING BRAKES, Procedure

XIV TORQUE VALUES

Master cylind'ér‘ resérvofr”cA:bvé'r sdfew.

front cover

Master cylinder reservoir cover screw: 6-8 in-lbs 0.7-0.9 Nm 1.15 BRAKES, Fiuid Inspection

rear cover

Master cylinder reservoir cover screw: 6-8 in-lbs 0.7-0.9 Nm |1.16 BLEEDING ﬁAKES, Procedure |

rear cover

Master cylinder reservoir cover screws: | 12-15 in-lbs 1.4-1.7Nm  |1.17 BRAKE PADS AND DlSC{érake Pad

front cover Replacement

Master cylinder reservoir cover screws: | 12-15 in-Ibs 1.4-1.7Nm  |2.12 FRONT BRAKE MASTER CYL- B

front cover INDER, Assembly and Installation

Master cylinder reservoir cover screws: | 12-15 in-Ibs 1.4-1.7Nm  |2.13 FRONT BRAKE CALIPER: ALL BUT

front cover FLSTSB, Installation

Master cylinder reservoir cover screws: 6-8 in-Ibs 0.7-0.9 Nm |1.17 BRAKE PADS AND DISCS, Brake Pad

rear cover Replacement '

Master cylinder reservoir cover screws: 6-8 in-lbs 0.7-0.9 Nm 2.15 REAR BRAKE MASTER CYLINDER, Installa-

rear cover tion

Mounting bolt and slider pin, rear caliper| 10-14 ft-lbs 13.6-18.9 Nm |1.17 BRAKE PADS AND DISCS, Brake Pad
Replacement

Muffler clamp 38-43 ft-Ibs 51.6-58.4 Nm |4.18 EXHAUST SYSTEM:
FLSTF/FLSTFB/FLSTN/FLSTSB, Mufflers

Muffler clamps: all but 38-43 ft-Ibs 51.6-58.4 Nm (4.17 EXHAUST SYSTEM: ALL BUT

FLSTF/FLSTFB/FLSTN FLSTF/FLSTFB/FLSTN/FLSTSB, Mufflers

Muftler fasteners: all but 96-120 in-lbs | 10.86-13.57 Nm |4.17 EXHAUST SYSTEM: ALL BUT

FLSTF/FLSTFB/FLSTN FLSTF/FLSTFB/FLSTN/FLSTSB, Mufflers

Muffler support fastener 96-120 in-Ibs 10.8-13.6 Nm [4.18 EXHAUST SYSTEM:
FLSTF/FLSTFB/FLSTN/FLSTSB, Mufflers

Neutral switch 120-180 in-lbs | 13.6-20.3 Nm |7.31 NEUTRAL SWITCH, installation

Oil pressure switch 96-144 in-lbs 10.8-16.3 Nm |7.32 OIL PRESSURE SWITCH, Installation

Oil pump screws, initial torque 40-45 in-lbs 4.5-51 Nm |3.19 BOTTOM END OVERHAUL:
ASSEMBLY, Cam Support Plate and Cover

Oxygen sensor 29-44 ft-Ibs 39.3-59.7 Nm |4.13 OXYGEN SENSOR, Installation

Pad pin, rear caliper 80-120 in-lbs 9.0-13.6 Nm |1.17 BRAKE PADS AND DISCS, Brake Pad
Replacement

Piston jet screw 25-35 in-lbs 2.8-3.9 Nm 3.28 CRANKCASE, Right Crankcase Half

Pivot shaft nut 90-110 ft-lbs 122-149.1 Nm [2.23 REAR FORK, Installation

Pivot shaft nut 90-110 ft-bs | 122-149.1 Nm |3.15 INSTALLING ENGINE IN CHASSIS, Pro-
cedure

Pivot stud (thin head) acorn nut 45-50 ft-lbs 61.0-67.8 Nm |2.19 FRONT FORK: SPRINGER, Fork
Rockers/LOCTITE THREADLOCKER 243 (blue)

Primary cam sprocket flange bolts, final 34 ft-lbs 46.1 Nm 3.19 BOTTOM END OVERHAUL:

torque ASSEMBLY, Cam Support Piate and Cover

Primary cam sprocket flange bolts, initial 15 ft-lbs 20.3 Nm 3.19 BOTTOM END OVERHAUL:

torque ASSEMBLY, Cam Support Plate and Cover

Primary cam sprocket flange bolts, initial 15 ft-Ibs 20.3 Nm 3.19 BOTTOM END OVERHAUL:

torque ASSEMBLY, Cam Support Plate and Cover

Primary chaincase drain piug 14-21 ft-lbs 19-28 Nm 1.5 MAINTENANCE SCHEDULE, General

Primary chaincase drain plug 14-21 ft-Ibs 19.0-28.5 Nm |1.9 PRIMARY CHAINCASE LUBRICANT, Chan-

ging Primary Chaincase Lubricant
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Primary cover fasteners | 108-120 in-lbs | 12.2-13.6 Nm 5.3 PRIMARY CHAINCASE COVER, Installation

‘Rear axle nut : ' 95-105 ft-lbs | 128.8-142.4 Nm |1.12 DRIVE BELT AND SPROCKETS, Adjusting

Belt Deflection

\Rear axle nut 95-105 ft-lbs | 128.8-142.5 Nm | 2.6 REAR WHEEL, Installation

\Rear callperi Bénjo bolt 17-22 ft-lbs |2 23.1-29.9 Nm 216 REAR BRAKE CALIPER Installatlon

|Rear fender support fasteners lower- 30-35 ft-Ibs ‘ 40.7-47.5 Nm

|front i t|al torque

rRear -fender support fasteners , lower- 38-42 ft-ibs s 51.5- 56 9Nm l2. 32 REAR  FENDER: FLST/FLSTC lnstalla- ‘

'front tion/Final torque ‘

!Rear fender support fasteners, lower- 30-35 ft-lbs ‘ 40.7-47.5 Nm 2.33 REAR FENDER: FLSTF/B Installatlon/lnltlal

{front ‘ torque

‘Rear fender support fasteners lower- ] 38-42 ft-Ibs T 51.5-56.9 Nm |2.33 REAR FENDER: FLSTF/B Installation/Final

front t | torque

Rear fender support fasteners lower- | 30-35 ft-lbs 40.7-47.5 Nm |2.34 REAR FENDER:

front * FXST/FXSTC/FLSTSB Installation/Initial torque

|Rear fender support fasteners, lower- : 38- 42 ft-lbs  51.5-56.9 Nm |2.34 REAR FENDER:

‘front ; FXST/FXSTC/FLSTSB, Installation/Final torque

Rear fender support fasteners lower- ‘ 30-35 ft-lbs 40.7-47.5 Nm |2.36 REAR FENDER: FLSTN Installatlon/lnltlal

front i torque

Rear fender support fasteners Jower- 38-42 ft-lbs ‘ 51.5-56.9 Nm [2.36 REAR FENDER FLSTN lnstallat|on/F|nal

front | torque

Rear fender support fasteners upper T 21-27 ft-lbs 28.5-36.6 Nm ]2 32 REAR FENDER: FLST/FLSTC Installation

Rear fender support fasteners upper | 21-27 ft-Ibs J 28.5-36.6 Nm |2.33 REAR FENDER: FLSTF/B Installatlon

Rear fender support fasteners, upper ‘ 21-27 ft-lbs  28.5-36.6 Nm 2.34 REAR FENDER: ‘
i | FXST/FXSTC/FLSTSB, Installation !

‘Rear fender support fasteners upper j 21-27 ft-lbs 28.5-36.6 Nm |2.36 REAR FENDER: FLSTN Instaliation

lRear fork p|vot nut | 90-110 ft- lbs |122.0-149.1 Nm It 26 ENGINE ! MOUNTS Inspectron

'Rear instrument paneI acorn nut i 30-40 in-lbs 3.4-45Nm 7.25 INSTRUMENT CONSOLE: FXCWC, lnstalla-
‘ tion

'Rear master cylinder banjo bolt U 1722 ft-lbs 2330 Nm  |2.15 REAR BRAKE MASTER CYLINDER, Installa-

‘ tion

Rear master cylinder nut 30-40 ft-bs | 40.7-54.2 Nm | 2.15 REAR BRAKE MASTER CYLINDER, Installa-|

|
1
i
i
|
|

.

! Rear shock boIt

F 121- 136ft Ibs

tion

'1640 -184.4 Nm

2.22 REAR SHOCK ABSORBERS, Installation |

| 3239 ftlbs | 43.4-529Nm |2.22 REAR SHOCK ABSORBERS, Installation
tRear stopllght sthch 12-15 ft-Ibs 16.3-20.3 Nm |7.33 REAR STOPLIGHT SWITCH, Installation
ngld fork Ieg stud | 60-65 ft-lbs 81.3-88.1 Nm {2.19 FRONT FORK: SPRINGER, Rigid Fork
Rigid d fork p|vot stud ' 25-35 in-Ibs 2.8-40Nm |1.22 ROCKER BEARINGS: FLSTSB, Inspection |
‘Rocker arm support plate bolts \ 18-22 ft-Ibs 24.4-29.8 Nm [3.17 TOP END OVERHAUL ASSEMBLY, Rocker |
| | Arm Support Plate i
'Rocker cover bolts . 15-18ftlbs | 20.3-24.4Nm 3.17 TOP END OVERHAUL: ASSEMBLY, Breather |
‘ } Assembly
.Rocker housing bolts | | 120-168 in-Ibs | 13.6-19.0 Nm ;3.17 TOP END OVERHAUL: ASSEMBLY, Cylinder
% t \ Head
IRocker pivot stud acorn nut ' 45-50 ft-lbs 61.0-67.8 Nm |1.22 ROCKER BEARINGS: FLSTSB, Inspection
IRocker pivot stud acorn nut | 45-50ft-lbs ' 61.0-67.8 Nm '2.19 FRONT FORK: SPRINGER, Spring Fork

| Saddlebag Flange Nuts: FLSTC

120-144 in-lbs |

13.6-16.3 Nm

[é[&?'sAD’oLEBAGs: FLSTC, installation
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Saddlebag Lower Bracket Acorn Nut:
FLSTC

13.6-16.3 Nm

2'4 SADDLEBAGS FLSTC Installatlon

Sealing fasteners 26-28 fi-lbs | 35.3-38.0 Nm |5.5 PRIMARY CHAINCASE HOUSING, Installation

Seat Fasteners: FXSTC 60-80 in-lbs 6.8-9.0 Nm 2.42 SEAT: FXSTC, Removal and Instaliation

Seat hinge nut 20-25 ft-Ibs 27.1-33.9 Nm |2.45 SEAT:FLSTSB, Seat: FLSTSB

Seat hinge screw 90-110 in-lbs 10.2-12.4 Nm |2.43 SEAT: FXCWC, Removal and Installation

Seat hinge screw 14-16 ft-lbs 19.0-21.7 Nm |2.45 SEAT: FLSTSB, Seat: FLSTSB

Seat pillion support fastener 30-35 ft-lbs 40.7-47.5 Nm [2.43 SEAT: FXCWC, Removal and Installation/ini-
tial torque

Seat pllhon support fastener 38-42 ft-lbs 51.5-56.9 Nm {2.43 SEAT: FXCWC, Removal and Installation/Final
torque

Seat spring support bracket bolts 15-20 ft-lbs 20.3-27.1 Nm |2.45 SEAT: FLSTSB, Seat: FLSTSB

Secondary cam chain tensioner fastener| 100-120 in-lbs | 11.3- 13.6 Nm |3.26 CAM SUPPORT PLATE AND COVEE Cam-
shafts

Shift drum detent arm fastener 120-150 in-lbs | 13.6-17.0 Nm |6.6 TRANSMISSION ASSEMBLY, Assembly

Shift drum lock plate fasteners 57-63 in-lbs 6.4-7.1 Nm 6.6 TRANSMISSION ASSEMBLY, Assembly

Shifter rod lever screw 18-22 ft-lbs 24.4-29.8 Nm |6.8 TRANSMISSION CASE, Assembly

Shifter rod locknut 80-120 in-lbs 9.0-13.6 Nm 6.4 SHIFTER LINKAGE, Shifter Rod

Signal lamp mounting bracket screws 36-60 in-lbs 4.1-6.8 Nm 17.18 AUXILIARY LAMPS:
FLST/FLSTC/FLSTN, Adjustment:
FLST/FLSTC/FLSTN Models

Signal lamp mounting bracket screws 36-60 in-lbs 4.1-6.8 Nm |7.18 AUXILIARY LAMPS:
FLST/FLSTC/FLSTN, Adjustment:
FLST/FLSTC/FLSTN Models

Slider Tube Cap 60-70 ft-lbs | 81.3-95.0 Nm |2.18 FRONT FORK: TELESCOPIC, Installation

Solenoid ring terminal nut 70-90 in-lbs 7.9-10.2 Nm |7.13 STARTER, Fieid Coil Assembly

Spark pIug 12-18 ft-Ibs 16-24 Nm 1.5 MAINTENANCE SCHEDULE, General

Spark pIug 12-18 ft-Ibs 16.3-24.4 Nm |1.18 SPARK PLUGS, Inspection

Spark plug 12-18 ft-Ibs 16.3-24.4 Nm (3.8 TROUBLESHOOTING Compression Test

Speedometer console nut 7-11 ft-lbs 9.5-14.9 Nm |7.26 SPEEDOMETER: ALL BUT FXCWC, Installa- |
tion

Speedometer housing cup 50-60 in-Ibs 5.7-6.8 Nm 17.25 INSTRUMENT CONSOLE: FXCWC, Installa-
tion

Splash guard fastener (all but FXCWC) |  36-48 in-Ibs 41-54Nm |4.20 EVAPORATIVE EMISSIONS CONTROL (CA
MODELS), Charcoal Canister

Splash guard fastener (All But FXCWC)| 36-48 in-ibs 4.1-5.4 Nm  |3.31 OIL TANK: ALL BUT FXCWC, Installation

Splash guard fasteners: FXCWC 36-60 in-lbs 4.1-6.8 Nm 3.32 OIL TANK: FXCWC, Installation

Spiash guard fasteners: FXCWC 36-60 in-lbs 41-6.8 Nm |7.3 ELECTRICAL PANEL, Installation: FXCWC

Sp\ash guard fasteners (FXCWC) 36-60 in-ibs 4.1-6.8 Nm |4.20 EVAPORATIVE EMISSIONS CONTROL (CA
MODELS), Charcoali Canister

Splash guard screw: all but FXCWC 36-48 in-lbs 4.1-5.4 Nm |7.3 ELECTRICAL PANEL, Installation: All But
FXCWC

Spoke nipple 55 in-lbs 6.2 Nm 1.8 TIRES AND WHEELS, Wheel Spokes

Spoke nipple 55 in-lbs 6.2 Nm 2.9 TRUING LACED WHEELS, Truing Wheels

Spring bridge acorn nut 30-35 ft-lbs 40.7-47.5 Nm |2.19 FRONT FORK: SPRINGER, Spring Fork

Spring rod acorn nut (spring fork) 20-25 ft-lbs 27.1-33.9 Nm |2.19 FRONT FORK: SPRINGER, Spring Fork

|
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lStarter end cover screw 90- 110 in-ibs 10 2-12. 4 Nm 17.13 STARTER Field Coil Assembly
Starter mountlng bolts 25-27 ft-lbs 33.9-36.6 Nm l7.13 STARTER, Installation
' Starter nut 7090 in-lbs | 7.9-10.2Nm |1.25 BATTERY MAINTENANCE, Installation and
Connection
‘Starterrut 70-90 in-lbs | 7.9-10.2Nm |7.12 BATTERY CABLES, Routing Procedure
'Starter thru bolts B 39-65in-lbs | 4.4-7.3Nm |7.13 STARTER, Field Coil Assembly
rstatc; screws 55-75in-lbs | 6.2-8.4Nm |7.23 ALTERNATOR, Installation/T27 TORX, use
only once
lSteeI laced wheel spoke nrpple 55 in-lbs 6.2 Nm 1.5 MAINTENANCE SCHEDULE, General
' Steering head beanng retainer final 120-144 in-lbs | 13.6-16.3 Nm |2.19 FRONT FORK: SPRINGER R1g|d Fork
_torque |
iSteering head bearing retainer initial 20-25 ft-lbs 27.1-33.9 Nm |2.19 FRONT FORK: SPRINGER, Rigid Fork ‘
torque I
Tarl lamp connector cover fastener 8-30 in-lbs 0.9-3.4 Nm  |7.17 TAIL LAMP: FLSTN Tall Lamp Replacement l
Tail lamp fastener: FLSTN 8-30 in-Ibs 0.9-3.4Nm |7.19 TURN SIGNALS AND RUNNING i
: LIGHTS, Lamp Replacement l
- - [ - -
Tail Iamp fasteners | 60-90 in-lbs 6.8-10.2 Nm |7. 17 TAIL LAMP: FLSTN, Tail Lamp Replacement :
Tail famp lens screws I 20-24 in-lbs 2.3-2.7 Nm  |7.16 TAIL LAMP: ALL BUT FLSTN, Bulb Replace-]
| ment
Throttle cable bracket fasteners . 20-35 in-lbs 2.3-4.0 Nm |4.11 IDLE AIR CONTROL (lAC) Installation
Throttle cable bracket fasteners 20-35 in-lbs 2.3-40Nm |4.12 MANIFOLD ABSOLUTE PRESSURE
SENSOR (MAP) Installation/Use new screws ‘
i Throttle control housing screws 35-45 in-lbs 4.0-5.1Nm |2.24 THROTTLE CONTROL Assembly/lnstallatronl
‘Throttle position sensor fasteners | 18 in-lbs 2.0 Nm 4.7 THROTTLE POSITION SENSOR
‘ (TPS), installation
Top engrne mount bolt 45-50 ft-lbs 61.0-67.8 Nm 13.15 INSTALLING ENGINE IN CHASSIS, Pro-
| cedure
lTransmrsslon drain plug 14-21 ft-lbs 19-28 Nm 1.5 MAINTENANCE SCHEDULE, General
Transmlssmn drain plug 14-21 ft-Ibs 19.0-28.5 Nm |1.10 TRANSMISSION LUBRICANT, Changing
i Transmission Lubricant
Transmission drain plug 14-21 ft-Ibs 19.0-28.5 Nm |6.6 TRANSMISSION ASSEMBLY, I[nstallation
Transmrsslon draln plug l 14-21 ft-lbs 19.0-28.5 Nm |6.8 TRANSMISSION CASE, Installation
Transmlssmn filler plug : 25-75 in-lbs 2.8-8.5 Nm :1.10 TRANSMISSION LUBRICANT, Changing
; Transmission Lubricant
‘Transmisslon filler plug torque l 25-75 in-lbs 3-9 Nm 1.5 MAINTENANCE SCHEDULE, General
“Transmission lockplate screws | 84-108in-lbs | 9.5-12.2Nm 5.7 TRANSMISSION SPROCKET, Installation/LOC-
! ! TITE patch, use 3-5 times '
| J— - — e e R O S H
“Transmission mounting bolts (final 34-39 ft-lbs 46.1-52.9 Nm 13. 15 INSTALLING ENGINE IN CHASSIS Pro- |
‘torque) l cedure l
—_ [ - - [ l S — - — —_ - -
’Transmission mounting bolts (initial ‘ 15 ft-lbs 20.3 Nm 3.15 INSTALLING ENGINE IN CHASSlS Pro- |
torque) | cedure !
- - s e — S B —
Transmrssron mountlng bolts-final torque 34 39 ft- Ibs 46.1-52.9 Nm |6.8 TRANSMISSION CASE Installation
lTransm|SS|on mounting bolts-initial l 15 ft-lbs 20.3 Nm 6.8 TRANSMISSION CASE, Installation
|torque ;
Transmnssnon S|de door screw l 13-18 ft-Ibs 17.6-24.4 Nm |6.6 TRANSMISSION ASSEMBLY, Installation
Transmlssmn sprocket nut: final torque 35 ft-lbs + 35-40{47.5 Nm + 35-4015.7 TRANSMISSION SPROCKET, Installation
degrees degrees
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Transmission sprocket nut: lnmal torque 35 ft-Ibs 47.5 Nm 5. 7TRANSMISSION SPROCKET, installation/Right
hand threads, initial torque only, apply several l
drops of LOCTITE THREADLOCKER 271 (red) to
last few threads. |

Transmission top cover 84-132 in-lbs 9.5-14.9 Nm 6.6 TRANSMISSION ASSEMBLY, Installation |

Turn/running/stop lamp fastener: 10-12 ft-lbs | 13.57-16.28 Nm |7.19 TURN SIGNALS AND RUNNING

FXCWC LIGHTS, Lamp Replacement

Turn signal bar screws: FLSTN 15-19 ft-lbs 20.4-25.8 Nm |7.19 TURN SIGNALS AND RUNNING
LIGHTS, Lamp Replacement ‘

Upper engine mounting bolt 45-50 ft-Ibs 61.0-67.8 Nm |3.13 ASSEMBLING MOTORCYCLE AFTER l
SERVICE, Procedure

Upper engine mounting to cylinder head| 35-40 ft-lbs 47.5-54.3 Nm |1.26 ENGINE MOUNTS, Inspection

bolts

Upper engine to frame mounting bolt 45-50 ft-Ibs 61.0-67.8 Nm [1.26 ENGINE MOUNTS, lnspection

Upper fork stem pinch bolt 25-30 ft-Ibs 33.9-40.7 Nm |1.20 STEERING HEAD BEARINGS: ALL BUT
FLSTSB, Adjustment: FLST, FLSTC, FLSTF/B,
FLSTN

Upper fork stem pinch bolt 25-30 ft-lbs 33.9-40.7 Nm 1.20 STEERING HEAD BEARINGS: ALL BUT |
FLSTSB, Adjustment: FLST, FLSTC, FLSTF/B,
FLSTN

Upper fork stem pinch bolt 25-30 ft-lbs 33.9-40.7 Nm |1.21 STEERING HEAD BEARINGS:

FLSTSB, Adjustment: FLSTSB ;

Upper fork stem pinch bolt 25-30 ft-lbs 33.9-40.7 Nm |1.21 STEERING HEAD BEARINGS: ‘W
FLSTSB, Adjustment: FLSTSB ]

Upper rear fender mounting bolts-final 48-52 ft-Ibs 65.1-70.6 Nm |2.35 REAR FENDER: FXCWC, Installation |

torque .‘

Upper rear fender mounting bolts-initial 30-35 ft-lbs 40.7-47.5 Nm |2.35 REAR FENDER: FXCWC, Installation

torque

Upper triple clamp pinch bolt 25-30 ft-lbs 33.9-40.7 Nm ]2.19 FRONT FORK: SPRINGER, Rigid Fork :

Valve stem nut 12-15 in-lbs 1.4-1.7 Nm |2.17 TIRES, Installation

Vehicle speed sensor mounting bolt 84-108 in-Ibs 9.5-12.2 Nm |7.28 VEHICLE SPEED SENSOR (VSS), Installation

Voltage regulator 50-80 in-Ibs 5.7-9.0 Nm |7.7 FRONT ELECTRICAL CADDY, Assembly

Voltage regulator bracket to crankcase | 70-100 in-lbs T 7.9-11.3Nm |7.7 FRONT ELECTRICAL CADDY, Assembly

fasteners
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1
150 Metri-Pack Connector
Repair. .. ... A-22
4
480 Metri-Pack Connector
Repair. . . ... A-24
6
630 Metri-Pack Connector
Repair. .. ... A-25
A
Active Exhaust Module
General. . ... ... 7-66
Installation. . ... .. .. . .. 7-66
Repair. . ... oo 7-66
Active Exhuast Module
Removal. .. ... ... . . . 7-66
Air Cleaner
Backplate Assembly: HDI Models. .. ............ 4-7
Installation. .. ... ... . . 4-6
Removal. . ... ... . . 4-6
Air Cleaner and Exhaust System
Exhaust System Leak Check.................. 1-19
Air Cleaner Filter
Installation. .. ... ... . .. 1-18
Removal. . ... ... . . . . . 1-17
Alternator
Cleaning/Inspection. . .......... ... ... . .... 7-50
Installation. . . .......... . ... . .. 7-50
Removal. . ... .. .. . .. 7-50
AMP Muttilock Connector
Repair. . ... .. A-1
Assembling Motorcycle After Service
Procedure. . . ... ... . . . ... . 3-25
Autofuse Electrical Connector. ... ............... ... A-5
Assembly. .. .. ... .. A-5
Disassembly. ... ... ... ... A-5
Auxiliary Lamps: FLST/FLSTC/FLSTN
Adjustment: FLST/FLSTC/FLSTN Models. .. ... .. 7-39
FLST and FLSTC Models. . ................... 7-34
Auxiliary Lamps: FLSTC/FLSTN
Auxiliary Lamp Bulb. . ... ... oo 7-34
FLSTN Models. . . ....... . ... ... ... .. ..... 7-37
B
Battery
Maintenance. . . ......... . . . ... 1-55
Battery Cables
Routing Procedure. ........... .. ... .. ...... 1-59
Routing Procedure. . ............. ... ... .... 7-17
Battery Maintenance
Charging Battery.......... ... ... ...... ... ... 1-56
Cleaning and Inspection. . ... ................. 1-56
Disconnection and Removal. . ................. 1-57
Storage. ... oo 1-58
Voltmeter Test. . ... .. ... ... . ... .. ... 1-56
Beit Guard/Debris Deflector
Installation. . ........ ... . ... ... ... 2-77
Removal. .. ... ... ... . 2-77
Bleeding Brakes
General. ... ... .. 1-37
Procedure. . . ... ... . ... 1-37
Bottom End Overhaul: Assembly
Cam Support Plate and Cover. . ............... 3-58
Counterbalancer Assembly................... 3-51

General. .. ... 3-51
Bottom End Overhaul: Assembly

Crankcase. . ... vt 3-54
Bottom End Overhaul: Disassembly. . . .......... ... 3-45
Cam Support Plate and Cover. .. .............. 3-45
Counterbalancer Assembly................... 3-48
Crankcase. .. ... vt 3-47

Bottom End Service
Engine in Chassis (Cam Compartment Service). . . 3-22
Engine Removed (Flywheel Compartment Service or

Complete Engine Overhaul). .. ................ 3-23
Brake Caliper, Front
Assembly. .. ... 2-43
Cleaning and Inspection. .. ................... 2-42
Disassembly. .. ... i 2-41
Instaliation. . ........ ... . 2-44
Removal. ......... .. . 2-40
Brake Pads and Discs
Brake Pad Replacement. .. ............ ... ... 1-38
Inspection. .. ... . 1-38
Brakes
Fluid [nspection. ... ... ... .. ... ... .. ....... 1-35
Rear Brake Pedal: Pedal Height. . ... ........... 1-35
Rear Brake Pedal: Pedal Lubrication. ... ........ 1-35
Rear Brake Pedal: Pedal Pad. . . ............... 1-35
Breather Assembly
Assembly. ... .. ... 3-62
Cleaning and Inspection. . .. .................. 3-62
Disassembly. .. ... ... ... . 3-62
Installation Overview. .. ..... ... ... ......... 3-62
Removal Overview. .. ... .. ................. 3-62
Breather Operation. ........... ... .. ... ......... 3-15
Bulb Chart. . ... ... . 1-10
Bulb Requirements
General. . ... 1-10
C
Cable and Chassis Lubrication. .. ................. 1-34
General. . ... ... 1-34
JiffyStand. ... ... .. 1-34
Steering Head Bearings. . . ................... 1-34
Cam Support Plate and Cover
Bottom End Overhaul: Assembly. . ............. 3-58
Bottom End Overhaul: Disassembly. .. .......... 3-45
Cam Needle Bearings. . ..................... 3-91
Camshafts. .. ... ... .. . 3-89
Cleaning and Inspection. . . ................... 3-94
Installation Overview. ....................... 3-94
Qil Pressure Relief Valve. .. .......... ... ... 3-91
Removal Overview. . .............. ... ...... 3-89
Capacities. . . ... .. 2-5
Checking Cast Wheel Runout
Radial Runout. . . ... ... . ... .. ... . 2-28
Checking Wheel Runout. . ....................... 2-28
Lateral Runout. . ... . ... ... . 2-28
Radial Runout. . . . ........ ... . ... .. 2-28
Cleaning
Bearings. ... 1-6
Cleaning Process. .. ....c..ovuiiin i n.. 1-6
Part Protection. ... ... ... ... . ... 1-6
Rust or Corrosion Removal. . .................. 1-6
Clutch
Adjustment. . ... ... 1-27
Clutch Pack and Bearing. . ................... 5-16
Clutch Pack Only. .. ...... ... . ... ... ... ... 5-14
Removal and Installation..................... 5-14
Clutch Hand Control
Installation. .. ....... .. .. 2-86
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Removal. . ...... ... .. . . . .. 2-86
Clutch Interlock Switch

Replacement. . ... ... .. 7-79
Clutch Release Cover
Assembly and Installation. . .................... 6-7
Cleaning and Inspection. ... ................... 6-6
Compression Test. ......... ..., 3-17
Connectors
Connector Number. ... ... ... ... ... .. ... B-1
Description. . . ... ... B-1
Function. ... .. .. . B-1
Location Table........ ... ... . . . L B-1
Repair Instruction. .. ......................... B-1
Conversions
Fluid. ..o C-2
Length. ... ... . C-1
Torque. ... C-3
Counterbalancer Assembly
Cleaning, Inspection and Repair.............. 3-105
Instaliation Overview....................... 3-108
Removal Overview. .. ...................... 3-105
Crankcase
Cleaning and Inspection. . . .................. 3-103
Cylinder Studs. ........... .. .. ... ........ 3-102
Installation Overview. ... ................... 3-103
Left Crankcase Half. .. ....... .. ... ... .... 3-98
Pipe Plugs and Oil Fittings. . ................. 3-102
Removal Overview. . . ....................... 3-96
Right Crankcase Half. .. ........ ... ... .... 3-96
Sprocket Shaft Bearing Inner Race. . .......... 3-100
Crank Position Sensor (CKP)
General. . ... 7-46
Installation. . .. ... ... .. 7-46
Removal. ... ... . 7-46
Critical Fasteners
Inspection. . ... .. 1-54
Cylinder
Boring and Honing. . ... ... ... ... . ... o ... 3-82
Cleaning. . . ...t 3-79
Deglazing. . ... ... 3-81
Inspection. ... ... . L 3-79
installation Overview........................ 3-82
Removal Overview. . .......... . ... .. ...... 3-79
Cylinder Head
Assembly. . ... 3-77
Cleaning. . ... ... 3-69
Disassembly. . ... ... . 3-68
Inspection. . ... ... L 3-70
Inspection: Tapered Keepers.................. 3-71
Inspection: Valve Guides. .. .................. 3-70
Inspection: Valves. . . ........ ... .. .. ... ... .. 3-70
Inspection: Valve Seats...................... 3-71
Inspection: Valve Springs. . ........ ... ... .... 3-70
Installation Overview........................ 3-78
Removal Overview. . . ............. .. ... .... 3-68
Valve and Seat Refacing. ... ................. 3-75
Valve Guide Installation...................... 3-72
Valve Guide Removal. . ........ ... ..... .. ... 3-71
D
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Deutsch Connector

Crimping Mini Terminals. ... .................. A-17
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« Tire pressures commonized across
models
« Lead free wheel weights
— this is a running change
— the segments will be a different weight
« they were 0.25 oz (7 gm)
« they now are 0.18 oz (5 gm)



2009 - Earlier 2010 Model Year

5t Gear (Input) 5th Gear (Input)

Guide Hub
(Countershaft) (Countershaft)



What changed and why??

Helical 51" gear — Has greater thrust loads.

Snap ring groove moved inboard by about 0.90” to add
material behind the snap ring.

Moving the groove resulted in a change to the guide hub,
adding the counterbore.

The new mainshaft will be used for all replacement parts and
transmissions.



Retiroritability

 The mainshaft is retrofitable as a kit that contains the
mainshaft, guide hub, snap ring and needle bearing.

— Will require the new mainshaft inner primary bearing
race.

« All replacement transmissions will come with the new
mainshaft assembly (with the new gear hub).

« Upgrading to helical 5" is Not Retrofitable
— Results of upgrading to the helical 5" gear
* Vehicle Speed slower than indicated by speedometer
« The 6™ gear light may not function correctly
* No plan for new calibration



2009 VIN Scheme

e e o =
(4 (5) (6)
(4 ) |5 b

1{HD1BX 4 1 3 8 Y /600041

Figure 1. Typical Harley-Davidson V.I.N.: 2008 Touring Models \ Chan es . n
g I

2010 VIN Scheme the 8t and 9t
| / character
1 2y (3) (4 5) (& @ /1 9) 10

1HD1BX 4 1

Figure 1. Typical Harley-Davidson VLN.: 2000 Touring Models



Market designation

1=Originally manufactured for sale within the United States
5=Originally manufactured for sale outside of the United States

Manufacturer

HD=Harley-Davidson

Motorcycle type

1=Heavyweight motorcycle (901 cc or larger)

Model

See V.LN. model table

Engine type

4=Twin Cam 96™, 1584 cc air cooled, fuel injected

Introduction date/ calibration

1 = Regular introduction date/ 49 State calibration

2 = Mid-year introduction date/ 49 State calibration

3 = Regular introduction date/ California calibration

4 = Cosmetic changes and/or special introductory date/
California calibration

5 = cosmetic changes and/or special introductory date/
California calibration

6 = California/mid-year/ California calibration

A = Regular introduction date CAN Calibration

B = Mid-year introduction date/ CAN Calibration

C = Regular introduction date HDI Calibration

D = Mid-year introduction date/ HDI Calibration

E = Regular introduction date JPN Calibration

F = Mid-year introduction date/ JPN Calibration

G = Regular introduction date AUS Calibration

H = Mid-year introduction date/ AUS Calibration

J = Regular introduction date BRZ Calibration

K = Mid-year introduction date/ BRZ Calibration

V.LN. check digit

Can be 0-9 or X

Model year

Assembly plant

1981 T0 2009

T = Tomahawk, WI
Y =York, PA

K = Kansas City, MO
M = Manaus, Brazil
3 = Buell East Troy

2010 TO 2039

A =Tomahawk, WI
B =York, PA

C =Kansas City, MO
D = Manaus, Brazil
E = Buell East Troy

Sequential number

Varies




New spherical exhaust port pipe endform offers improved seal
and fitment.




Same external geometry and
cable interface with a new
internal design.
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FXD FXDB FXDC

FXDL
FXDF (Japan only)



No changes to front forks
except for torques and fork oil
level

No changes to FXDF or FXDL

All Dyna® models now use the
FXDB belt tension specification

The chart to the right explains
which rear shocks were used on
2009 models and which shocks
will be used on 2010 models.

2009 vs. 2010 Dyna® Shocks

2009 2010

Rear Shocks | Rear Shocks
FXD 54517-06 54615-01
FXDB 54615-01 54615-01
FXDC 54512-90A 54615-01
FXDL 54534-09 54615-01
FXDF 54537-08A 54537-08A
FXDWG | 54615-01 54615-01




* Wider tunnels on all fuel tanks
 New Guide for Assembly to Protect Paint



« 7-pin design floating rotors on all models with laced wheels



« Meet MY2010 EPA Emissions regulations for all Harley-
Davidson® vehicles sold in 50 state and Canadian markets

« Reduce oxygen intrusion into the exhaust system
— Promotes catalyst health and efficiency



New rib/curl pipe end feature offers positive muffler stop and
improved pipe consistency.




Updated joint

Crossover joints updated with
new clamp and gasket.

New clamp
(Comes w/gasket)

Torque 15-19 ft-lbs
(20.3-25.8 Nm)
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*All Dyna® Models

34 degree frame with tank

New handlebar with mount boss raised by %4’
_ FXDF risers/caps New fuel tank with
New sissybar wider tunnel*
Current FXDC battery cover with \ Cy;rjf}t EXDWG fron|;c forks
chrome Wide Glide® trim wit shorter overa

length

New pillion
Current FXDB Current FXDB solo seat
New rear fender rear shocks with with new cover FXDWG front fender
v top covers /
Gloss black
rear forging New Floating Front Brake
covers Rotors*

FXDB rear wheel
(black rim with
chrome spokes)
(17x4.5) (180-
60x17), rear tire
pattern — GT502

(Screamin’ Eagle®) f
Forward foot controls

o . . FXDF exhaust pipes & mufflers with chrome
Michelin® tires on all but FXDF ot shiotde Current FXDWG front wheel (steel) (21x2.15) black rim with

and FXDWG chrome spokes & machined hub; Front tire pattern — GT402




Domestic tail lights Canada & all International

tail lights
. \
Side mount Taillight
license plate (HDI/Canada)

Domestic only

S



Internally wired handlebar

34 degree frame with tank mount boss raised by %" & rear forgings
moved out 2mm each side from FXDF

Flame tank replacement part is VIN restricted

Two new rear fenders (Domestic & HDI/Canada)
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Heritage® Custom Softail® Standard

(Brazil only) (Australia & Japan only)
Softail® Custom
Softail® Deluxe
Softail® Rocker™ (C
Heritage Softail®
Classic

Softail® Cross Bones® Fat Boy®



2 Softail® models have
been dropped for 2010

Night Train® Rocker®



Oil Tank finish

Seat and pillion with Denim Black

carryover base and new
contour / cover

S\

Mufflers/Shields in Satin \

Chrome finish Lowered rear suspension
(uses FLSTN shocks — except : : .
for HDI and HDE models) high temp ceramic coating

Exhaust shields in Cermet



Rear Fender Electrical Routing

» Rocker rear fender — change rivets to
push pins

+ Add grommet to rear lighting harness on
all Bobtails

Mufflers "

* New internals — better
sealing at the catalyst

* New pipe to muffler seal

 California & 49-state
mufflers commonized

Rocker crossover tube
* Mounting wedges removed
* New interconnect gasket

Rocker Main Harness

» Changes to facilitate
commonizing gnd. location
with the rest of the Softail
family

Exhaust Pipes
* New end forms at head &
muffler joints

* Adding clamps at interconnect « New pipe to muffler clamp &

joints

gasket

New Master Cylinder Cap/Gasket
» Changes to the master cylinder cap and

<«— gasket to improve sealing

Transmission
* Helical 5" gear in
transmission



Fuel Tank Panel

Change holes

Adding ABS Back and UV
Protection to Leather



Softail® Engine Bracket
« Change to zinc plated
finish for better clamp l ‘
load retention l ‘ l \
l



Removed rib to allow for
more compliance with the
switch housing location.

FLSTF New Grip

New




Positive Battery Cable Boot
* Used on all Softail®

Models

Retention ring
to slide cable
through

* No tie-wrap needed



MO T0R?

N2

46953-08A
FXCWC

FXCWC left hand slider
change

Changes in radii —



FXCWC Front Brake line
t

Added Grommet with
P-clip to bottom of
steering stem



New Horn
Isolator Design

Two-Piece insert (current)

One-Piece insert



New Horn

Breather hole re-located
from diaphragm to bottom
side of connector.



New Master Cylinder Cap and Gasket



Rear Fender Lighting Harness Grommet

« |Improvement to address possible wire chafing
* Only on Bobtail rear lighting harnesses
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XL 883L XL 883N

XL 883R (HDI only)



XL 1200C XL 1200L

XL 1200N XR1200™



ECM relocation to down tube behind rear cylinder

— Design allows for XL harness to be installed in the same
assembly location as XR harness

Consolidation and reorientation of fuse block

— Addresses current warranty concern (water intrusion/corrosion)
by positioning the fuse block in a downward sloping orientation
and adding a protective cover

— Consolidation of wire harness circuits has reduced the amount of
fuses within the fuse block

New oil tank

New oil tank bracket
— Dual purpose mounting of oil tank and ECM Caddy



1. Added 10 psi. Pressure Relief Valve

Assembly:

— The oil tank has a pressure relief
valve in the top of the tank

— If the vent line is pinched, restricted
or if the tank is overfilled, excessive
pressure is created in the oil tank

— The valve opens if the pressure in
the tank exceeds 10 psi. to prevent
damage to the oil tank

2. New XL Oil Return Line location,
moved to right hand side of XL
models due to the ECM

relocation.
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Project Description — Higher specification XR variant that
complements the base XR1200™ model and provides key

chassis performance features.

Key Features:

Blacked out theme; engine, exhaust, paint, graphics

Fully adjustable high performance suspension
Highlighted wheels

Floating front rotors

New graphics and denim paint



* New Big Piston Forks
— High performance light weight front fork
— Adjustable rebound and compression on top of the fork
— Spring pre-load adjuster on the bottom of the fork
— Requires the use of Harley-Davidson® BPF Performance Fork Qil (99885-10)

« New Rear Shock Absorbers

— Fully adjustable (adjustable compression damping, rebound damping and spring
preload), with attached reservoir.

 Consolidation and reorientation of fuse block

— Addresses current warranty concern (water intrusion/corrosion) by positioning
the fuse block in a downward sloping orientation and adding a protective cover.

— Consolidation of wire harness circuits has reduced the amount of fuses within the
fuse block.

* New oil tank

* New oil tank bracket
— Dual purpose mounting of oil tank and the H-Clip.



« Carryover XL Interconnect/Support Bar

— Move to a common interconnect/support bar for all
models

— 65339-04 will go across all models

« New XR Header Pipes
— Updated Catalyst

— Catalyst is still located in header pipe assembly
(same as 2009)
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FLHTCU FLHTC FLHX

FLHT
FLH RC FLH R (England, HDI, Japan)



 Shared content with the FLHX
— Cruise Optional
— 2 into 1 exhaust

— Stop-tail-turn rear light bar and
new fender harness



Bubble replaced with shroud (similar to
the P&A 2009 design)

Headlamp mounting bracket modified to
service bulbs without removing fairing.
Allows replacement from the front.

It is not recommended to retrofit the
shroud on earlier model year vehicles
since the head lamps also changed to
tolerate exposure.

Bubble
/

Shroud

/“



The outer/inner fairing is lifted up 0.800” and tipped 2 degrees forward.

Inner Fairing to Frame Stamped Mount
-Studs are moved 7/8” higher
-Clearance made to bottom

\ front edge of mount

1.5” Angled Fairing Brackets
— Two parts

P -Left Side -
*Right Side \

WOD *dDONOSTVANVINIIVdHAY Ad SNOILVHYED dD IWOLSND



Conventional tail
light with amber

directional\



 Directional is LED, amber circle inset for turn signal
* Red LED panel for stop/running light



« FLHTK - Electra Glide® Ultra Limited

* The upgrade for the average Ultra Classic® Electra
Glide® customer

« Top of the line in touring and rider comfort
« Unique Two — Tone paint



« Twin Cam 103™ Engine (1690cc)
 with Oil Cooler (no Cover)
« with chrome accents

Heated Hand Grips

Cruise Control

« ABS

Security System

Tour-Pak® assembly with luggage
rack and 12V power supply



« Brembo® Front Plastic Master Cylinder Piston

— Plastic Master Cylinder pistons are an industry
standard

« Brembo® Plastic Rear Master Cylinder Cap (Running
Change for 2010)



Bracket change to
accommodate the new 2
into 1 exhaust on FLHX
and FLTRX

NEW

NEW

OLD

OLD



« Passenger Foot Board Bracket change
— Adding bolt to bottom of bracket

— Upper bolt can be removed to adjust bracket, lower bolt is a
shoulder bolt and remains in place during bracket adjustment



 New smaller heated oxygen sensors
will be integrated into the front pipe
casting.

 New sensor is a 4 wire narrow band
sensor.

* New service tool (HD-50017) is
needed to torque the new heated O2
Sensors.

New

Old
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2010 Trike Offerings

FLHTCUTG

FLHXXX



Powertrain: Twin Cam 103™ Engine (1690cc); unique reinforced trans
case, Trike specific Engine Mounts, unique snubber nuts, and pivot shaft
torque

Driveline: 70T sprocket, 1 1/8” belt, rear axle/diff assembly, rear drive
compensation, reverse

Suspension: Tuned rear shocks, Extended front forks — Unique sliders,
Fork Tubes, Springs

Exhaust: Header pipes — modified 2010 Touring
Wheels: Matching front and rear cast alum wheels. Center rear hub cap.

Triple clamp: Unique triple clamp with reduced trail for optimized steer
effort, reduced steer angle



« Triple clamp integration: Unique inner fairing, and fairing skirt,
CVO™ Passing lamp/ turn signal bar for Tri Glide™, FLHX front turn
signals for Street Glide® Trike

« Steer Damper: Ohlins® damper

« Tires: Automotive type Dunlop® Rears 205/65R15, front tire is a 16”
43022-91A

« Brakes: Brembo® dual front, Hayes® Rear disc brakes, Parking brake

« Speedo: Unique Calibration

* Front fender: Bumper removed FLHTCUTG and FLHX front fender on
FLHXXX



« New Main Wiring Harnesses (reverse integrated rather than
overlay)

« New Interconnect Harness (includes heated grip connectors)
 New Tall Light Harness
« Common Lower Fairing Caps with Touring models
* Improved Trunk Door Seal
— Wil retro-fit
« Updated Reverse Switch Housing with Revised Switch Graphics
— Wil retro-fit



 Relocated Reverse Circuit Breaker and Solenoid

* Reduced Rear Brake Effort
(New Master Cylinder and Calipers — will retro-fit)

« Steer Damper (improved temperature range-will retro-fit)



Heated O2 Sensors

Exhaust Catalyst / New right side exhaust for North America

Helical 51" Gear

Passenger Floorboard Support



Reverse Circuit Breaker Relocation
(New for 2010)

Solenoid and Circuit breaker
under right side cover.



« Unique steer damper bracket on the frame due to no engine
guard.

* Unique body for antenna and no Tour-Pak® assembly.
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Antenna Location



Ground Plate captured
by body fasteners in
4 places

Antenna wire from
main harness.



2010 FLHTCUTG GRAB

HANDLE MOUNT
FLHTCU Seat

Grab Handle /



2010 FLHXXX GRAB STRAP MOUNT

~

Grab Strap



« FLHXXX unique Tour-Pak® kit — to keep antenna
on body

« Passenger Backrest and Rack for FLHXXX
« Shown below - FLHTCUTG with Chrome Rear
Guard and H-D® V-Logo Mud Flaps
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VRSCAW VRSCDX

VRSCF



No major changes

New wheel assemblies for lead free wheel weights — running
change

New battery part number suffix
New Brembo® front brake master cylinder and plastic piston

No changes for V-Rod® exhaust systems between 2009 & 2010
model year

Japan Muffler e-mark
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Paint colors:
Cryptic Black w/Hellfire Flames

Satin Pewter w/Sandstorm Grind

Opal Blue w/Hellfire Flames

Denim Tinted Clear Frame and
Swing Arm (Satin Pewter only)

Midnight Pearl Headlight Bucket, Derby
Cover, Horn Cover, Fender Strut Cover

Diamond Black Collection
Pegs and Grips

Distressed Brown Leather Seat —
Convertible to Solo

Slotted Sprocket

Chrome and Rubber
Custom Fender
Protector (not shown)

Shor’tee Belt Guard



Midnight Pearl Taillight
Cover, Fender Strut
Cover, Timer Cover,
Console Cover

Black Header Pipes

Profile Custom Mirrors
with Solid Stem

Diamond Black Accents — Battery Cover
Trim, Timer Cover Insert, Derby Cover
Insert, Caliper Inserts, Intake Emblem Insert,
Spoiler Insert, Gauge Faces

Fang
Wheels

Black Solid
Diamond Black Brake Pedal Pad Rotors
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Paint colors:
Color 1:Scarlet Red Pearl/Dark Slate (as shown)

Color 2: Riptide Blue/Titanium Dust
Color 3: Burnt Amber/Hot Citrus

Rumble Collection
windshield trim

/

Roulette
Wheels

Teardrop rotors
Rumble Collection

Shifter pegs

Midframe deflectors

New Adjustable passenger
backrest w/ perforated

leather insert (black knob) Air Wing Tour-Pak®

luggage rack

New CVO™
fuel door
medallion

New Color-
matched LED
wrap-around (HDI
will include side
covers)

~

New 12V, Power outlet

<« New Rear fender, CVO™
medallion

Rumble Collection
Saddlebag Latches



FL.ATCUS LS - Riptide

New CB Rumble Collection

pod insert heated hand grips
Adj. rider backrest w/ New w/dimple & mirrors
Perforated leather insert design

New Tour-Pak® bottom liner

(integrated map, sunglass & Dual Heated
phone pouches) Seat w/ New
Perforated
New Tour-Pak® leather
lid insert w/ insert
dimple design S

New Tour-Pak®

and saddlebag

lights
Rumble Highway
pegs

New A/C insert
Rumble Collection w/dimple design Rumble Collection
Passenger Inserts Rider Inserts
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Three Color Selections:

Color 1: Spiced Rum with Gold Leaf Graphics
Color 2: Candy Concord with Pale Gold Leaf Graphics
Color 3: Tequila Sunrise with Pale Gold Leaf Graphics

Gloss Black Inner

New Timer Cover
Insert w/Engine
Turn

Colors

New A/C Insert
w/Engine Turn
Seat Buckle w/New

Seat Strap

New French Stitched ~—  ~
Passenger Backrest

OE Color Matched

Saddlebag Latches

\ New Custom Seat
<

Fairing for All 3 —___

New 18” Contrast Chrome
7 Spoke Cast Wheels

D407 180/55 B18 Rear Tire
D407 130/70 B18 Front Tire

__—— P+AFairing Trim

FLHX T/S with
Smoked Lens

Color Matched Beer Cans &
_~" Fairing Skirt
Mustache Engine
// Guard with New
! A/A/ e Rubber Pad
A//

/

‘ /

New Trimmed Front Fender
|

| A&

\ 4

New Directional 7
——_ Spoke Rotors

v -
Floating Design
\ ] 9

New One Piece Extended Saddlebags

OE Black thber \/ N “~._Black Front Caliper Chrome
New Helical 5t Gear ~ Tank Tab Cover V ~ Screen/CVO™ Insert

New Black Brake/Clutch Linesx ““Chrome Oil
w/Chrome Fittings Except for

Cooler Cover
Braiding to the Front Calipers



Standard FLHX\>
Windscreen (2 Spun Aluminum

versions-
\ DOM/HDI) e Goaas
New Hand Standard FLHX

Adjustable Rear Mirrors
Suspension Handlebars With

adjustment on Chrome Controls
I(eftjside) Color Matched

Chrome Ga Frame Covers

Cap Cover

1\
Color Matched

Rear Fascia

New ACR

Bracket to hold
wires

Full Extended Saddlebags

LED Stop Tail Turn
Signals
Color Matched

LP Light Cover Mufflers and End Caps
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Paint Colors

Inferno Orange w/ Vivid Black
Abyss Blue w/ Sapphire

Crimson Red Sunglo w/ Autumn Haze

New Clean
Front Fender

N\

New
Waved
Brake
Rotors

D

New 18”
Stinger
Wheels

New Handlebar w/
Rumble Collection

Grips and Mirrors
New 2 Piece

Console w/
Painted Accents

New Seat w/
Genuine
Buffalo Insert

/

Rumble Collection
Floorboards &
Shifter Peg

New Detachable
Passenger Pillion w/
Genuine Buffalo Insert

New Detachable
Passenger Backrest
& Upright

<

New Skirted
Wide Rear
Fender

\

New 200mm Rear Tire with
18” x 6” Stinger Wheel



New 1.25” internally

wired handlebars New Quick-Detach

New Digital Speedometer Wind Deflector w/
w/ Radial Tachometer Smoked Windshield
New High
, Flow Intake w/
New Quick-Detach Rain Sock Chrome Front End

Saddle Bags

Slash Cut / Color

Color Match Rumble Collection
Dual Mufflers Frame w/ Matched  Brake Pad w/ Billet

Frame Inserts Ol Tank | gyer



New Rear Fender

Support Covers w/
Saddlebag Locking

Points \
/

New Rear
Lighting w/
Integrated
Stop/Tail/Turn
Functions

New Rear Fender
Accent Strips

/

Chrome Headlight
Trim Ring



