6. Turn adjuster (4) on throttle control cable (2) until throttle
cam stop (6) touches carburetor stop plate (7). Tighten
jam nut on throttle control cable adjuster (4). Release
throttle control grip (5).

7.  Turn handlebars fully to right. Turn adjuster (4) on idle
control cable {3) until end of cable housing just touches
spring within carburetor cable guide (8),

B. With throttle friction screw (1) loosened, twist and
release throttle control grip (5) a few times. Carburetor
throttle must return to idle position each time throttle grip
is released. If this is not the case, turn adjuster (4) on
idle control cable (3) (shortening cable housing) unti
throttle control functions properly.

9. Tighten jam nut on idle control cable adjuster {4).
Recheck operation of throttle control (Step 8).

10. Slide rubber boot over each cable adjuster (4). Recheck
engine slow idle speed. Adjust if required.

REMOVAL/DISASSEMBLY
(Figure 2-79)

1. Slide rubber boot off each cable adjuster (11). Loosen
jam nut on each adjuster. Turn adjusters in direction
which will sharten cable housings to minimurm length.

2. Remove two screws (1) and separate upper housing {2)
from lower housing (3).

3. Unhook ferrules (4) and cables (5) from throttle control
grip (6) and lower housing (3).

4, Remove air cleaner assemby. See AIR CLEANER,
REMOWVAL in Section 4.

5. Disconnect cables from carburetor.

6. HRemowve friction spring (7), throttle friction screw (9) and
spring (8) from lower housing (3).

CLEANING, INSPECTION, AND
REPAIR

Clean all parts in a non-flammable cleaning solvent. Blow dry
with compressed air. Replace cables if frayed, kinked or bent.

ASSEMBLY/INSTALLATION
(Figure 2-79)

1. Apply a light coating of graphite to the handlebar (10}
and the inside surface of the switch housings (2 and 3).

2. Install throttle spring (B), throttle friction screw (9) and
friction spring {7) in lower housing (3).

3. Attach cable assemblies (5) to lower housing (3). See
Figure 2-80. Throttle control cable (2) has a 516 in. (7.9
mmy) fitting end and is positioned to front of lower hous-
ing. Idle control cable (3) has a 1/4 in. (6.3 mm) fitting
end and is positioned to rear of lower housing.

4. See Figure 2-79. Install throtile control grip (6) over end
of right handlebar (10). Position lower housing (3) onto
right handlebar, engaging lower housing with throttle
control grip. Position ferrules (4) over cable (5) ball ends,
then seat ferrules (with cables attached) in their respec-
tive notches of the throttle control grip.

5. Install upper housing (2) over right handlebar {10) and
secure to lower housing (3) using screws (1). Tighten
screws to 18-24 ft-lbs (24-33 Nm) torgue.

6. See Figure 2-81. Route control cables forward from
throttle control grip, forward of front fork upper bracket,
downward between right slider tube and headlamp, rear-
ward along right side of frame steering head, rearward
along right side of frame backbone into retaining clip on
ignition switch housing, downward to carburetor.

B,
T M,

Figure 2-81. Control Cable Routing

7. See Figure 2-80. Install idle control cable (3) housing
and spring into longer, inboard cable guide (8) on carbu-
retor.

8. Install throtile control cable (2) housing into shorter, out-
board cable guide {9) on carburetor.

AAWARNING

Throttle cables must not pull tight when handlebars are
turned fully to left or right fork stops. Be sure wires and
throttle cables are clear of fork stops at steering head so
they will not be pinched when fork is turned against
stops. Steering must be smooth and free with no binding
or interference. Improperly adjusted and/or positioned
throttle cables could result in loss of control of vehicle
resulting in possible personal injury.

9. Adjust control cables. See THROTTLE CONTROL,
ADJUSTMENT.
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HANDLEBARS

REMOVAL

1.
2,

10.

Disconnect battery negative cable.

See Figure 2-82, Remove left hand controls and
swilches. Let wires carefully support the switches.

Remove left handlebar grip

Femove right side master cylinder, Loosen switch hous-
ing screws but do not remove.

Remove instrument cluster and screws.
Remove remaining two screws holding upper clamp.

Right hand control assembly may now be removed from
detached handlebar.

On XL Custom:

® Remove riser cover screws (9) and front and rear
covers (10 and 11).

® Detach indicator lamp socket from bezel.

Loosen riser balts (7). Bemove cup washers (3), rubber
bushings {4) and spacers (6).

Remove ground wire (8) from triple clamp.

INSTALLATION

T

See Figure 2-82. Install cup washers (3), rubber bush-
ings (4) and spacers (&).

Insert riser bolts (7) (Finger tight only).

Slide right handlebar switch housing onto right handlebar
end.

Position handiebar on lower riser clamp (2).

Place upper riser clamp in position and thread the two
rear {front on XL Custom) screws in place.

Using the remaining two screws, install instrument
bracket.

See Figure 2-83. Adjust the handiebars to the desired
position and torgue rear screws (front screws on XL Cus-
tom) to 12-15 fi-lbs {16-20 Nm) until cast-in spacers of
upper clamp contact the lower clamp.

See Figure 2-83. Final tighten front screws (rear screws
on XL Custom) to 12-15 ft-lbs (16-20 Nm)

Torque lower riser bolts (7) to 25-30 ft-lbs (34-41 Nm).

LT

XL Custom

1. Upper clamp 5. Upper bracket 8. Screw (B)

2. Lower clamp 6. Spacer 10. Rear cover

3. Cup washer 7. Bolt 11, Front cover

4. Rubber bushing 8. Ground wire 12. Electrical bracket
Figure 2-82.
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10. On XL Custom:

® [Position indicator lamp socket and clip in position
under bezel,

® |Install front and rear riser covers (10 and 11) and
torque screws (9) to 8-12 in-lbs (.9-1.4 Nm).

11. Install new left hand grip in place as follows:

® Using a piece of emery cloth, rough grip end of left
handlebar.

NOTE
Before applying adhesive in the next step, clean the left han-
diebar with acetone,

& Apply LOCTITE PRISM FRIMER (770) to inside of
handgrip. Remove any excess PRISM PRIMER with
a clean cloth. Wait two minutes for PRISM PRIMER
to set before attempting the next step.

® Apply LOCTITE PRISM SUPERBOMDER (411) to
inside of handgrip. Install new handgrip on left han-
dlebar.

NOTE

SUPERBONDER will set in four minutes and be fully cured in
24 hours

12. Position left hand control and loosly install hand control
clamp screws.

13. Aftach clutch control and torque fastener. Torque hand
control in position.

14. Push new wire harness retainers in handlebar holes

15. Attach brake hand control in place and tighten torx
screws to

16. Push new wire harness retainers in handlebar holes
17. Connect negative battery cable.

18. Verify the following:
® cable adjustment/operation.

® proper throttle cable operation.
® all electrical switch functions.
L ]

proper brake operation and brake light function.

XLH 883, XLH 1200. and XL 12005

Tighten

Tighten
tirst

1. Lower clamp (2)

2. Cast-in spacer (2) 4.  Front screw (2)

3. Rear screw (2) 5. Instrument bracket

Figure 2-83.
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DS 0

1. Clutch lever 4. Clip 7. Speedometer
2. Cable adjuster boot 5. Cable end fitting 8. Front brake line
3. Clutch cable 6. Primary cover 9. Front brake caliper

Figure 2-84. Clutch Cable and Front Brake Line Routings — Left Side
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CLUTCH CONTROL

ADJUSTMENT

Refar to CLUTCH RELEASE MECHANISM, ADJUSTMENT
in Section &,

REMOVAL/DISASSEMBLY

Clutch Cable — Lower (Figure 2-85)

1. Using T-27 TORX driver, remowve four TORX screws (1)
with washers to remove clutch inspection cover (2). Exer-
cise caution to avoid damaging or dislodging quad ring
{14} in primary cover (11).

2. Slide spring (3) with attached hex lockplate (4) from flats
of adjusting screw (12).

3. Turn adjusting screw clockwise to release ramp and cou-
pling mechanism. As the adjusting screw is turned, ramp
assembly moves forward. Unscrew nut (5) from end of
adjusting screw.

4, HRemove hook of ramp (6) from button at the rear of cable
end coupling (16). Remove cable end (10) from slot in
coupling.

5. Turn cable end fiting (9) counterclockwise to remove
clutch cable lower section from primary cover (11).
Remove O-ring (8) from cable end fitting.

Clutch Lever and Clutch Cable — Upper
(Figure 2-86)

1. Remove retaining ring {4) and pivot pin (5).
2. Remove clutch lever (3) from clutch lever bracket (6).

3. Remove clutch cable pin {2). Disconnect clutch cable (1)
upper section from lever {3).

Clutch Hand Control (Figure 2-86)

1. Remove two screws and washers (8) from clutch control
clamp (7).

2. Remove clutch control clamp ({7} and assembly of clutch
cable (1) upper section, clutch lever (3) and clutch lever
bracket (8) from left handlebar,

NOTE

You may need to loosen two screws of left handlebar switch
housing to remove clutch control clamp (7) and assembly of
clutch cable (1) upper section, clutch lever (3) and clutch lever
bracket (6) from left handlebar.

bI2ET a8y

1. TORX screw with
washer (4)

2. Clutch inspection
cover

3. Spring

4. Lockplate

5. HNut

6. Outer ramp

7. Ball (3)

8. Q-ring

9. Cable end fitting

10. Clutch cable end

11. Primary cover

12. Clutch adjusting
screw assembly

13. Retaining ring

14. Quad ring

15. Inner ramp

16. Coupling

Figure 2-85. Clutch Release Mechanism

2-64



w0752
S
7 i E?s"'f|
L b Y~y
-"_'_'_'.-.-"'_____"":.-r_\':h_ X Q:'..-'F
S
4 % \_t:\
\\.\\
(4
1. Clutch cable 5. Pivot pin
2. Clutch cable pin 6. Clutch lever bracket
3. Clutch lever 7. Clutch control clamp
4. Retaining ring 8. Screw and washer

Figure 2-86. Clutch Hand Control

ASSEMBLY/INSTALLATION

Clutch Cable - Lower

See Figure 2-85. Install O-ring (&) over cable end fitting
{9) of clutch cable lower section. Turn fitting clockwise 1o
install into primary cover (11). Tighten fitting to 3-5 ft-lbs
(4-7 Nm) torgue.

Fit coupling (18) over cable end with the rounded side
inboard, the ramp connector button outboard. With
retaining ring side of ramp assembly facing inward, place
hook of ramp around coupling button and rotate assem-
bly counter-clockwise until tang on inner ramp (15) fits in
slot of primary cover {11).

Thread nut (5) on adjusting screw (12) until slot of screw
is accessible with a screwdriver. Fit nut hex into recess of
outer ramp (6) and turn adjusting screw counter-clock-
Wise,

See Figure 2-84. If not yet performed, route clutch cable
(3) forward from primary cover (8), upward through clip (4)
on lower left front engine mount to outboard side of left
front slhider tube, and then rearward to clutch lever (1},

Clutch Lever and Clutch Cable — Upper

(Figure 2-86)

1. Connect end of clutch cable {1) upper section to clutch
lever {3} using clutch cable pin {2).

2. Position lever within clutch lever bracket (8).

Clutch Hand Control (Figure 2-86)

1. Position clutch control clamp (7) and assembly of clutch
cable (1) upper section, clutch lever (3) and clutch lever
bracket (6) onto left handlebar. Hold assembly and
bracket firmly against left handlebar switch housing,

2. Secure components to left handlebar using two screws

and washers (8). Tighten screws to 70-80 in-lbs
(7.9-9.0 Nm) torque.

NOTE

If two screws of left handlebar switch housing were loosened
during removal, tighten to 18-24 in-lbs (2.0-2.7 Nm) torgue.
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EXHAUST SYSTEM

REMOVAL (Figure 2-87)

1. FHemove heat shields {12, 18 and 19} by opening worm
drive clamps {6 and 7).

2. Remove nuts (4) from front and rear cylinder head
exhaust studs.

3. To access locknut (5), remove master cylinder mounting
bolts and lift brake pedal upward. Remowve locknut to
detach front muffler (16) from sprocket cover stud.

"4, Remove locknut (3) and bolt (2] to detach rear muffler
(17} from muffler support {(15).

5. Remove exhaust system assembly.

DISASSEMBLY (Figure 2-87)

1. Remove Torca clamp assemblies (8) from front and rear
mufflers (16 and 17). Discard Torca clamp assemblies-
one time usage only.

NOTE

New Torca muffler clamps have eliminated the need for sili-
cone or graphite tape during assembly. To ensure sealing
integrity of muffler clamps and prevent the possibility of leaks
age, Harley-Davidson recommends that muffler clamp
assemblies be discarded and replaced each time they are
removed.

2. Remove front and rear mufflers (16 and I?} from exhaust
pipes (13 and 14).

3. Separale front and rear exhaust pipes (13 and ‘14} at
crossover pipe.
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ASSEMBLY (Figure 2-87)

1.

Insert new gasket (20) and washer (21) into crossover
pipe on rear exhaust pipe (13). Connect rear exhaust
pipe (13) to front exhaust pipe (14) at crossover pipe.

Place clamp {11}, retaining ring (10) and new gasket (3)
over front end of each exhaust pipe (front and rear).
Position clamp so that inside counterbore faces cylinder
head exhaust port.

INSTALLATION (Figure 2-87)

1=

Position front ends of front and rear exhaust pipes (14,
13) into front and rear cylinder heads, respectively. Posi-
tion hales in clamps (11) over mounting studs and
loosely install nuts (4).

Place new Torca clamps (8) over slotted end of each
mufiler. Install each muffler (16 and 17) onto the end of
its respective exhaust pipe. Front and rear mufflers can
be identified by their tabs. Both sides of tab on rear muf-
fler are of equal length (symmetrical) and the hole is
smaller; on the front muffler, one side of tab is angular
and the hole is larger.

Rotate front muffler (16} until tab is at top. Place tab over
stud at sprocket cover. Loosely install nut (5) on stud.

Rotate rear muffler {17} until tab is at bottom. Align tab
with hole in muffler support (15). Insert bolt (2) through
holes in muffler support and muffler tab. Loosely install
locknut (3) on end of bolt.

Tighten nuts (4) at cylinder head exhaust studs to
6-8 ft-lbs (B-11 Nm) torque. Tighten Torca clamps to 35-
40 ft-lbs (47-54 Nm) torque. Tighten locknut (5] at
sprocket cover stud to 20-40 ft-lbs (27-54 Nm) torgue.
Tighten locknut (3) at muffler support {15) to 10-15 fi-lbs
(14-20 Nm) torque. Install master cylinder mounting
bolts, and tighten to 155-190 in-lbs {1'.'r 5-21.5 Nm:}i
torgue.

Open woriitive clamps (6) and install heat shields (12,
18 and 18} on exhaust pipes. Position clamp so that
screw is on the outboard side in the most accessible
position.



w47 ad
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Screw (2)

Bolt

Locknut (2)

MNut (4)

Locknut

Heat shield clamp 3
Crossover pipe shield clam
Torca clamp

10.
11.
12,
13.
14.
15.
16.

Gasket

Retaining ring
Clamp

Heat shield
‘Exhaust pipe, rear
Exhaust pipe, front
Muffler support
Muffler, front

17.
18.
19.
20.
21.
22,

Muffler, rear

Heat shield, rear
Heat shield, front
Gasket

Washer

Heat shield (Swiss)

Figure 2-87. Exhaust System
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FRONT FENDER

REMOVAL (Figure 2-88) INSTALLATION (Figure 2-88)
1. Remowve four socket head screws (1) and locknuts (2) to 1. Carefully position front fender between right and left front
detach front fender (3) from front sliders. sliders.
5. Reroveender 2. Secure fender (3) using four socket head screws (1) and
locknuts (2). Tighten locknuts to 8-13 ft-lbs (11-18 Nm)
torque.

1. Screw (4)
2. Locknuts (4)
3. Fender, front

Figure 2-88. Front Fender
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REAR FENDER

REMOVAL
1. Remove seal. See SEAT, REMOVAL in this Section.

2. See Figure 2-88. Remove locknut, bolt and T-spacer to
detach top of rear fender from tab on frame cross mem-
ber.

3. See Figure 2-30. Remove rear directional stalk nut and
T-spacer from inside rear fender (both sides). Remaove
two fender support nuts, screws and T-spacers (both
sides), Move chrome steel strut covers away from rear
fender.

1. Locknut, bolt and 4. Ignition Module (12005

T-spacer Sport)
2. Rear fender 5. Speedometer Connec-
3. Electrical bracket tor

Figure 2-89. Rear Fender Removal

x0145x2x

Fender support
SCrews

1. Directional stalk 2.
nut (under fender)

Figure 2-90 Rear Fender, Strut Cover and Directional
Lamp Assembly

10.

See Figure 2-89. Note the three electrical connectors
taped together in the seat area. Connector # 5 houses
the terminal connections for the right rear directional, #6
for the left rear directional while the 4-pin connector #4 in
the middle houses the tail’brake light connections.

Remove tape from connector bundle. Depress latch on
connectors 1o separate pin and socket housings.

See Figure 2-89. Remove two bolls to detach electrical
bracket from frame cross member. Slightly move electri-
cal bracket to draw socket side of connector out of seat
area.

See Figure 2-91. Disassemble socket housing following
procedure in Chapter 7 page 7-82.

Feed tailbrake hight leads back through hole in plastic
fender extension. Carefully remove rear fender with
attached tail/brake light assembly from motorcycle.

Unclip tailorake light lead from clamps spot welded to
right inside fender at 8 locations. Remove speed nuts
from tapered studs on tail light assembly. Discard speed
nuts.

Remaove tail/lbrake light fixture from fender.

Inspect rubber grommets for cuts, tears or general dete-
rioration; replace as necessary.

0BT Ty

Pin terminal
_—Secondary lock (open)

Socket housing
Latch i
Secondary lock (open)

Socket terminal

Figure 2-91. 4-Pin Amp Multilock Connector
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1. Speed nut, 1/4" (2)
2. Nut,1/4"- 28 (3)

3. T-stud and clip (8)

Figure 2-92. Tail/Brake Lamp and License Plate Bracket
Removal

INSTALLATION

NOTE

Complete steps 1-3 if a new fender is baing installed, other-
wise proceed o step 4.

1. Remove passenger strap from old fender, if provided.
Install passenger strap on new fender. See SEAT,
REMOVAL in this Section for more information.

2. See Figure 2-92. Remove three 1/4"-28 nuts securing
license plate bracket. Position assembly on new fender.
Tighten screws to & ft-lbs (8 Nm) torgue.

3. Carefully drill out pop rivets securing plastic fender
extension with a 1/4-in. (6.35 mm)} diameter drill bit. Rivet
fender extension to new fender.

4. Insert tapered studs at back of tail’brake light fixture
thraugh fender bracket holes. Install new speed nuts and
tighten,

5. Secure wire lead under clips attached to T-studs welded
to underside of fender at 6 locations, Feed tail'brake light
lead through hole in plastic fender extansion.

6. Merify that grommets are installed at all 7 mounting
points- 3 on each side, one at the top. Install grommets
s0 that metal of fender is completely seated in groove on
grommet 0.0,

7. Install T-spacers in grommets (inboard side).
8. Carefully align holes in fender with those in strut.

9. Where the tailbrake light leads exit the plastic fender
extension, run the wires upward and then forward
beneath the electrical bracket to the Amp connector in
the area of the right side frame rail.

10. Fit rear wire seal into back of socket housing, if removed.
Gently push sockets through holes in wire seal into their
respective numbered chambers. See Figure 2-93 for
wire color locations. Feed socket into chamber until it
shaps in place. Slightly tug wire to verify that socket will
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not back out. (See AMP MULTILOCK ELECTRICAL
CONMECTORS, Section 7 far mare information.)

11. Install internal seal on lipped side of socket housing.
Insert tapered end of secondary locking wedge into
socket housing and press down until it snaps in place.

12. Press socket housing into pin housing until it snaps in
place. Place large end of slot on attachment clip over T
stud on frame; push assembly forward to engage small
end of slot.

13. See Figure 2-89. Align holes in electrical bracket with
wellnuts in cross member of motorcycle frame. Install
two bolts and tighten to 6-9 in-lbs (0.7-1.0 Nm) torque.

Acaution
Always install and tighten top fender bolt first or undue
stresses may lead to fender cracking.

14. Install top fender bolt. Hold bolt head at underside of
fender and install nut topside. Tighten top fender nut to
10 ft-lbs {14 Nm) torque.

15. Align holes in chrome strut cover with those in strut. Ver-
ify that directional light leads are positioned under strut
cover so that they are not pinched when cover is tight-
ened.

16. See Figure 2-90. Slide directional stalk stud through
heles in strut cover, strut and fender. Install nut.

17. Install fender support screws through strut cover, strut
and fender. Install nuts.

18. Tighten directional stalk and fender support nuts to 8-13
ft-Ibs {11-18 Nm) torque.

Acaution

Check for proper tail lamp operation before riding motor-
cycle,

19. Install seat. See SEAT INSTALLATION in this Section.

4-Pin Black Tail/Brake Light
R Secondary lock
68848
I = 1
i 2 3 4 P
Domestic HDI
1. Blue 1. Seal pin
2. Sealpin 2. Orange w White Tracer
3.  Red w Yallow Tracsr 3. Red w vellow Tracer
4. Black 4. Black

Figure 2-83. Amp Connector



JIFFY STAND

GENERAL

The vehicle is equipped with a jiffy stand (or side stand) that
locks when placed in the full forward position (down) with the
full weight of the vehicle resting on it.

AAWARNING

® Without the weight of the motorcycle resting on the
jifty stand, any vehicle movement could cause the
jifty stand to retract slightly from the full forward
position. If the jiffy stand is not in the full forward or
lock position when vehicle weight is rested on it, the
vehicle could fall over, possibly causing personal
injury and/or vehicle damage.

® Always park the vehicle on a firm, level surface. The
weight of the vehicle can cause it to fall over, possi-
bly causing personal injury and/or vehicle damage.

® Be sure jiffy stand is fully retracted before riding. If
jiffy stand is not fully retracted during vehicle opera-
tion, unexpected contact with the road surface can
distract the rider. While the jiffy stand will retract
upon contact, the momentary disturbance and/or
rider distraction can lead to loss of vehicle control
resulting in personal injury and/or vehicle damage.

REMOVAL

AwaRNING

Wear gloves and protective eyeglasses (or face shield)
when performing the following procedure. The jiffy stand
spring tension could cause the spring, attached compo-

nents and/or hand tools to fly outward at great speed and
could cause personal injury.

1. Block motorcycle under frame so that motorcycle is
securely upright and jiffy stand may be moved through its
full range of travel.

2. See Figure 2-94. Remove rubber bumper {7) from frame
to permit further retraction of jiffy stand leg (1), Additional
spring tension relief allows for easier spring removal.

3. Place jiffy stand leg (1) in retracted position. Remove
and discard cotter pin (5.

4, See Figure 2-95. While firmly holding jiffy stand leg (1) in
fully retracted position, withdraw clevis pin (3) until it dis-
engages with the upper pivot hole of jiffy stand yoke {2).

5. Detach spring (6) from anchor pin using pliers. Unhook
other end of spring from jiffy stand leg (1).

6. Remove clevis pin (3) from lower pivot hole of jiffy stand
yoke (2). Remaove jifty stand leg (1). Remove upper and
lower bushings (4).

CLEANING AND LUBRICATION
(Figure 2-95)

Clean and lubricate jiffy stand assembly every 5000 miles
{8,000 km). Proceed as follows:

1. Refer to JIFFY STAND, REMOVAL to remove jiffy stand
from motorcycle frame.

2. Thoroughly clean all jiffy stand compaonents, including
frame-mounted anchor pin and jiffy stand yoke (2).

(2

1. Jiffy stand leg 2. Jiffy stand yoke 3. Clevis pin

4. Bushing 5. Cotter pin 6. Spring 7. Rubber bumper

Figure 2-94. Jiffy Stand in Retracted Position
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3. Apply a small amount of wheel bearing grease to pivot
holes of jifty stand leg (1) and yoke (2), groove of anchor
pin {3) and O.D. of clevis pin (6).

4. Refer to JIFFY STAND, INSTALLATION to install jiffy
stand to motorcycle frame.

INSTALLATION

AAWARNING

Wear gloves and protective eyeglasses (or face shield)
when performing the following procedure. The jiffy stand
spring tension could cause the spring, attached compo-
nents and/or hand tools to fly outward at great speed and
possibly cause personal injury.

1. Clean and lubricate jiffy stand components according to
procedure listed in JIFFY STAND, CLEANING AND
LUBRICATION,

2. See Figure 2-95. Hook either end of spring (8) into spring
mounting hole on iffy stand leg {1). Install loose end of
spring over anchor pin,

3. While holding end of spring (6) in groove of anchar pin
and holding jiffy stand leg (1) in its retracted position,
position pivot end of jiffy stand leg within yoke (2) on
motorcycle frame. Insert clevis pin (3) through lower pivot
hole of yoke and halfway into pivot hole of jifty stand leg.

a0 14Bx2x /

1. Jiffy stand leg 4. Bushing
2. Jiffy stand yoke 5. Cotter pin
3. Clevis pin 6. Spring

Figure 2-95. Jiffy Stand

See Figure 2-94. Lift jiffy stand leg (1) upward, aligning
pivot hole of jiffy stand leg with slotted upper hale of yoke
{2). With shoulder down, position bottom bushing (4],
over clevis pin (3). Insert clevis pin (3) through holes in
Jiffy stand leg and yoke,

Install upper bushing (4) over end of clevis pin {3) and
against upper surface of yoke (2). Insert new cotter pin
(9} through hole in end of clevis pin. Bend ends of cotter
pin apart to secure.

Press rubber bumper (7) onto mounting stud on motorcy-
cle frame.

Extend and retract jiffy stand leg several times to check
for proper operation. In retracted position (up), jifty stand
leg should be securely seated against frame-mounted
rubber bumper (7).

Flace jifty stand in its full forward position (down). Care-
fully remove support blocking from beneath motorcycle
frame. Rest motorcycle on jiffy stand.



SEAT

REMOVAL (Figure 2-97)

1. Remove screw (1) to detach seat from rear fender.

2. Slide seat rearward to remove from frame,

3. If dual seat, inspect passenger strap (3) for damage or

excessive wear. Hemove bolt (4) and flat washer (5} to
detach passenger strap from rear fender, if necessary.

INSTALLATION (Figure 2-97)

1.

Install passenger strap if mounting dual seat. Align holes
on each end of strap with forward hole in rear fender.
With concave side up, align hole in flat washer (5) with
those in strap (3). Install balt {4) and tighten to 8-13 fi lbs
(11-18 Nm) torque.

AwWaRNING

After installing seat, pull upward on front of seat to be
sure it is locked in position. If seat is loose, it could shift
during vehicle operation and startle the rider, causing
loss of control and personal injury.

2

Verify that rectangular metal plate is tightly secured to
seat bottorn and that no rivets are loose or missing. Posi-
tion seat (4) on frame with mounting bracket (3) at rear.

See Figure 2-96. Slide seat forward until the tongue
welded to center frame support fits snugly in groove at
bottom of seat. The groove is formed where the con-
toured ribs are bridged by the metal plate.

Pull up on seat to verify that it is locked in place.

See Figure 2-97. Install screw (1) to fasten seat mounting
bracket to top of rear fender. Mounting bracket of solo
seat uses forward hole in rear fender; dual seat uses
rearward hole.

Tighten meunting bracket screw (1),

Pull up on seat again to verify that it is properly secured,
front and rear.

Figure 2-96. Seat Installation (12005 shown)
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Two-piece seat

Solo seat (ruffle)

Two-up seat

Solo seat
Two-up seat
(smooth cover)
1. Seat mounting screw 5. Flat washer NOTE
2. Mounting bracket 6. Screw g e
eat nut (7] is inserted from under
3. Passenger strap 7. Seat nut side of fender - :
and retaining clip {8
4. Bolt 8. Retaining clip g clip (8}

is located on top side.

Figure 2-97, Seat
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Service wear limits are given as a guideline for measuring compenents that are not new. For measurements not given under

SPECIFICATIONS

NOTE

SERVICE WEAR LIMITS, see NEW COMPONENTS.

|
General 883 1200 1200S Sport
Mumber of cylinders 2 2 2
Type 4-gycle, 457V d4-cycle, 457V 4-cycle, 45"V
Horsepower 57 @ 6,000 rpm 66 @ 5,200 rpm 69 @ 5,500 rpm
Bore (inches) 3.000 in. 3.498 3.498
{mm) 76.20 mm 88.85 mm 88.85 mm
Stroke (inches) 3.812 3.812 3.812
{mm} 96.82 mm 96.82 mm 96.82 mm
Piston displacement (cubic inches) 539 73.3 73.3
(cc) 883 cc. 1201 cc. 1201 ce.
Torque (foot-pounds) 53 @ 4,500 rpm 72 @ 4,000 rpm 76 @ 4,000 rpm
(Mm)
Compression ratio 9.0to 1 9.01t01 10.0ta 1
Oil tank capacity with filter (LS, quarts) 3 3 3
{liters) 2.8 liters 2.8 liters 2.8 liters
ITEM NEW COMPONENTS SERVICE
883cc 1200cc WEAR LIMITS
Valve
Fit in guide i
Exhaust 0.0015-0.0033 in. " 0.0040 in.
0.038-0.084 mm . 0.102 mm
Intake 0.008-0.0028 in. . 0.0035 in,
0.020-0.066 mm . 0.089 mm
Seat width 0.040-0.062 in. 0.050 in.
1.02-1.57 mm : 229 mm
Stern protrusion from cylinder valve pocket 1.975-2.011 in. ' 2.031 in.
50.17-51.08 - 51.59 mm
Outer spring — free length 2.105-2177 in. : 2.105 in. {min.)
53.47-55.30 mm 53.47 mm
Intake .
1.751-1.848 in. (closed) 72-92 lbs
32.6 kg.-41.7 kg. )
1.286 - 1.383 in. (open) 183-207 lbs )
82.9-93.8 kg
Exhaust :
1.751-1.848 in. (closed) 72-92 Ibs i 1.926 in. (min.}
32.6-41.7 kg 2 48.92 mm
1.332 - 1.429 in. (open) 171-195 Ibs
77.5-88.3 kg g
Inner spring — free length 1.926-1.996 in.
48.92-50.70 mm
Intake .
1.577-1.683 in. {closead) 38-48 Ibs .
17.2-22.2 kg )
1.112-1.218 in. (open) 98-112 lbs :
44.4-50.7 kg
Exhaust
1.577-1.683 in. (closed) 38-49 Ibs ;
17.2-22.2 kg ;s
1.158-1.264 in. (open)} 91-106 lbs *
41.2-48.0 kg

* Bame as 883 co
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SPECIFICATIONS (CONTINUED)

= NEW COMPONENTS SERVICE
883ce 1200cc WEAR LIMITS
Rocker Arm
Shaft fit in bushing (loose) 0.0005-0.0020 in. 2 0.0035 in.
0.013-0.051 mm ” 0.088 mm
End clearance 0.003-0.013 in. ' 0.025in.
0.08-0.33 mm A 0.64 mm
Bushing fit in rocker arm (tight) 0.004-0.002 in. X
0.10-0.05 mm A
Rocker Arm Shaft
Shaft fit in rocker cover (laose) 0.0007-0.0022 in. 4 0.0035 in.
0.018-0.056 mm g 0.089 mm
Piston
Compression ring gap (top & 2nd) 0.010-0.023 in. 0.007-0.020 in. 0.032 in.
0.25-0.58 mm 0.18-0.51 mm 0.81 mm
Oil control ring rail gap 0.0010-0.053 in. 0.008-0.052 in. 0.065in.
0.25-1.35 mm 0.23-1.32 mm 1.65 mm
Compression ring side clearance
Top 0.0020-0.0045 in. 0.0020-0.0045 in. 0.0085 in.
0.051-0.114 mm 0.051-0.114 mm 1.65 mm
2nd 0.0020-0.0045 in. 0.0016-0.0041 in. 0.0065 in.
0.051-0.114 mm 0.041-0.104 mm 1.65 mm
Cil control ring side clearance 0.0014-0.0074 in. 0.0016-0.0078 in. 0.0094 in,
0.0356-0.188 mm 0.041-0.193 mm 0.239 mm
Piston pin fit (loose) {room temperature) 0.00005-0.00045 in. * 0.00100 in.
0.0013-0.0114 mm 0.0254 mm
Cylinder Head
Valve guide in head (tight) 0.0033-0.0020 in, :
' 0.084-0.051 mm *
Valve seat in head (tight) 0.0035-0.0010 in. £
0.089-0.025 mm x
Head gasket surface (flatness) 0.006 in. total = 0.006 in. total
0.15mm ' 0.15 mm
Cylinder
Taper 0.002 in.
0.05 mm
| Out of round 0.003 in.
0.08 mm
Warpage (gasket surfaces)
Top 0.006 in.
A5 mm
Base 0.008 in.
0.20 mm
Bore diameter + 0.0002 in.
B83cc 1200cc
Standard 3.0005 in. 3.4978 in. 3.0035 in.  3.5008 in.
76.213 mm 88.844 mm 76.289 mm 88.920 mm
0.005 Oversize (0.5.) 3.0048 in. 3.502in. 3.0078in. 3.505in.
76.323 mm 88.95 mm 76398 mm 22.03 mm
0.010 O.5. Bore 3.0098 in. 3.507 in. 3.0128in. 3.510in.
76.44% mm 89.08 mm 76.525 mm 89.15 mm
0.020 O.S. Bore 3.0198 in. 3517 in. 3.0228in. 3.520i0n.
76.703 mm 8933 mm 78779 mm 89.41 mm
0.030 O.S. Bore 3.0298 in. 3.527 in. 3.0328in. 3.530in.
76.957 mm 89.59 mm 77.033 mm 89.66 mm
0.040 O.5. Bare 3.0398 in. — 3.0428 in. —
¥7.211 mm 77.287 mm

* Same as 883 cc
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SPECIFICATIONS (CONTINUED)

ITEM

NEW COMPONENTS

883cc

1200cc

SERVICE
WEAR LIMITS

Connecting Rod

Piston pin fit {loose) 0.00125-0.00175 in. 0.00200 in.
0.0318-0.0445 mm ; 0.0508 mm
; 0.005-0.025 in. . 0.030 in.
Side play between flywheels S L
Fit on crankpin {loose) 0.0004-0.0017 in. ; 0.0027 in.
0.010-0.0432 mm 3 0.069 mm
Tappet
Fit iﬁgﬁde 0.0008-0.0023 In. i 0.003 in.
0.020-0.058 mm = 0.08 mm
Roller fit 0.0006--0.0013 in. E:
0.015-0.033 mm 2
Y T — 0.008-0.022 in. : 0.026 in.
0.203-0.559 mm b 0.660 mm
Qil Pump
il pressure at normal operating tempera-
ture (pressure reading taken at oil pressure
switch fitting)
with engine speed of 1000 rpm 7-12 psi. "
0.5-0.8 kNfcm? *
with engine speed of 2500 rpm 10-17 psi. "
0.7-1.2 kN/em? ’
Feed/scavenge innerfouter gerotor clearance 0.003 in, X 0.004 in.
0.08 mm " 0.10 mm
Shaft to pump clearance 0.0025 in. *
0.0684 mm "
Gearcase
Cam gear shaft in bushing (loose) 0.0007-0.0022 in. : 0.003 in,
0.018-0.056 mm : 0.08 mm
Cam gear shaft end play (min) {except rear 0.005-0.024 in. * 0.025 in.
intaker) 0.13-0.61 mm * 0.64 mm
Rear intake cam gear shaft end play (min) 0.006-0.024 in. " 0.040 in,
0.15-0.61 mm % 1.02 mm
Flywheel
Runout (flywheeals at rim) 0.000-0.010 in. x 0.010 in.
0.00-0.25 mm ’ 0.25 mm
Runout (shaft at flywheel end) 0.000-0.002 in. n 0.002 in.
0.00-0.05 mm " 0.05 mm
End play 0.001-0.005 in. . 0.005 in.
0.025-0.13 mm : 0.13 mm
Sprocket Shaft Bearing
Quter race fit in crankcase (tight) 0.0004-0.0024 in. .

Bearing inner race fit on shaft (tight)

0.010-0.061 mm
0.0002-0.0015 in.
0.005-0.038 mm

Pinion Shaft Bearings
Pinion shaft journal diameter

Outer race diameter in right crankcase
Bearing running clearance

Fit in cover bushing fit {loose)

1.2500-1.2496 in.
31 750-31.740 mm
1.5646-1.5652 in.
39.741-39.756 mm
0.00012-0.00088 in.
0.0030-0.0224 mm
0.0023-0.0043 in.
0.058-0.109 mm

1.2494 in. {min}
31.735 mm
1.5672 in. {max)
39.807 mm

0.0050 in.
0127 mm

* Same as B83 cc




SPECIFICATIONS (CONTINUED)

NEW COMPONENTS SERVICE
883cc (HDI) 1200cc WEAR LIMITS

| ITEM

|' Ignition System

Timing during engine cranking 5" BTDC (0" BTDC) )
Timing with engine speed at 950-1050 20" BTDC :
Spark plug gap (6R12) 0.038-0.043 in. *
0.97-1.09 mm "
Engine Speed
| Slow idle 950-1050 rpm 2
Setting ignition timing 1650-1950 rpm 3
Torque Values
Crank pin nut 150-185 ft-lbs »
203-251 Nm s
Pinion gear nut 35-45 fi-lbs ;)
47-61 Nm a
Gil tank mounting locknuts 3-5 fi-lbs :
4-7 Nm ‘
Qil pump mounting sorews 125-150 in-lbs -
: 14.1-17.0 Nm "
Push rod tube seal plate bolts 15-18 ft-lbs *
20-24 Nm =
Gearcase cover fasteners 80-110 in-lbs i
9.0-12.4 Nm :
Rocker cover
5/16 in. bolts 15-18 fi-lbs :
20-24 Nm ‘
1/4 in. bolts 10-13 ft-lbs -
14-18 Nm :
Rear engine mount fasteners
Frame to crankcase 25-30 ft-lbs :
34-41 Nm ‘
Megative cable nut 65-80 in-lbs ®
7-10 Mm b
Lower front engine bracket fasteners NOTE
Crankcase 25-30 ft-lbs 2 Torque engine mount fas-
n— 2354 _Bﬁt}ifrilg 3 teners in the numerical
3441 Nm y sequence shown in bold.
Upper front engine bracket fasteners
Cylinder head 25-30 ft-lbs *
34-41 Nm %
Frame 30-35 ft-lbs B
41-47 Nm i
Top center engine bracket fasteners
Cylinder head 25-30 ft-bs 3
34-41 Nm 3
Frame 30-35 fi-lbs 8
41-47 Nm -
Timer screws (inner cover & sensor plate) 15-20 in-lbs N
1.7-2.3 Nm .
Spark plug 11-18 ft-lbs g
15-24 Nm ®
Rotor bolt 43-48 in-lbs *
- 4.9-5.4 Nm 5,
Tappet plate screws 80-11 in-lbs )
9.0-12.4 Nm i

L.

* Same as 883 cc
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ENGINE

GENERAL

The V2 Evolution™ engine is a two-cylinder, four-cycle, air-
cooled, overhead-valve V-twin. It has three major component
assemblies: eylinder, crankcase, and gearcase.

The eylinder assembly includes cylinder head, valves. rocker
arm cover, rocker arms, and piston. Cylinders mount on the
crankcase in a 45 degree V", with both connecting rods con-
nected to a single crank pin.

The up-and-down mation of the piston in the cylinder is con-
verted to circular motion in the crankcase. The multi-piece
crankshaft consists of a crank pin mounted between two
counterweighted flywheels, which rotate on two end shaft
bearings. The lower end of the rear cylinder connecting rod is
forked to fit around the single-end front cylinder connecting
rod, allowing a single connecting rod crank pin connection to
the flywhesal.

The gearcase is located on the right side of the crankcase,
The gearcase houses the gear train, which operates and
times the valves and ignition. The cam gear train, consisting
of four cam shafts with one cam lobe on each shait, is gear
driven. The engine valves are opened and closed through the
mechanical linkage of tappets, push rods, and rocker arms.
Hydraulic lifters, located in the tappets, automatically com-
pensate for heat expansion to maintain the no-lash fit of valve
train components. Tappets serve to transmit the cam action to
the valve linkage. Valve timing is obtained by aligning timing
marks when installing cam gears,

Ignition spark is produced by the operation of a microproces-
sor-cantrolled electronic ignition module, ignition coil, and
spark plugs. Spark timing is determined by a trigger rotor,
magnetic sensing unit, and vacuum-operated electric switch,

The trigger rotor has two openings which time the cylinders.

Both spark plugs fire simultaneously each crankshaft revalu-
tion. The spark plug in the front cylinder will fire at the end of
that cylinder's compression stroke, igniting the airfuel mix-
ture in the front cylinder. At the same instant, however, the
spark in the rear cylinder will fire ineffectually during the end
of that cylinder’s exhaust stroke. During the next engine revo-
lution, the simultaneous firing of the spark plugs will occur
during the middle of the front cylinder's exhaust stroke and at
the end of the rear cylinder's comprassion stroke (igniting the
airffuel mixture in the rear cylinder).

XL Sport
The 12005 model has a single fire twin plug ignition. Each
head has two spark plugs which fire at the end of that cylin-

der's compression stroke. The other cylinder's spark plugs do
not fire.

The trigger rotor has six openings which time the cylinders,

Fuel

Gasoline/alcohol Blends

Harley-Davidson motorcycles were designed to obtain the
best performance and efficiency using unleaded gasoline (87
pump octane or higher). Some fuel suppliers sell gasoling/
alcohol blends as a fuel. The type and amount of alcohol
added to the fuel is important,

& DO NOT USE GASOLINE CONTAINING METHAMOL.
Using gasoline/Methanol blends will result in starting and
driveability deterioration and damage to critical fuel
system components.

& Gasolines containing METHYL TERTIARY BUTYL
ETHER (MTBE): Gasoling/MTBE blends are a mixture of
gasoline and as much as 15% MTBE. Gasoline/MTEBE
blends can be used in your motorcycle.

® ETHANOL (Ethanol or grain alcohol) is a mixture of 10%
ethanol and 90% unleaded gascline. It is identified as
“gasohol,” “ethanol enhanced, or “contains ethanol”
Gasoline/Ethanol blends can be used in your motorcycle,

Because of their generally higher volatility, these blends may
adversely affect the starting, driveability and fuel efficiency of
your matorcycle. If you experience these problems, Harley-
Davidson recommends you operate your motorcycle on
straight, unleaded gasoline.

Lubrication

The engine has a force-feed (pressure) type oiling system,
incorporating oil feed and return pumps in one pump body,
with one check valve on the oil feed side. The feed pump
forces oil to the engine, lubricating lower connecting rod bear-
ings, rocker arm bushings, valve stems, valve springs, push
rods, and tappets. Cylinder walls, pistons, piston pins, timing
gears and bushings, and main bearings are lubricated by oil
spray thrown off connecting rods and crankshaft, and by oil
draining from each rocker box through an internal drain pas-
sage in each cylinder and each tappet guide. A small amount
of oil is sprayed through an oil galley jet onto the rear intake
cam gear in the gearcase; oil is transferred to the teeth of all
the cam gears by way of the gear meshing action. The oil-
scavenging section of the pump returns oil to the tank from
the engine. See ENGINE LUBRICATION SYSTEM later in
this section for further information.

ADJUSTMENT/TESTING

General

When an engine needs repair, it is not always possible to
determine definitely beforehand whether repair is possible
with only cylinder heads, cylinders, and pistons disassem-
bled, or whether complete engine disassembly is required for
crankcase repair.

Most commanly, only cylinder head and cylinder repair is



needed (valves, rings, piston, etc.), and it is recommended
procedure to service these units first, allowing engine crank-
case to remain in frame.

Follow the procedure under STRIPPING MOTORCYCLE
FOR ENGINE REPAIR, to strip motorcycle for removal of cyl-
inder heads, cylinders, and pistons.

After disassembling "upper end” only, it may be found that
crankcase repair is necessary; this requires removal of
gngine crankcase from chassis outlined under STRIPPING
MOTORCYCLE FOR ENGIME REPAIR.

AcauTion

It engine is removed from chassis, do not lay engine on
primary side. Laying engine on primary side will damage
the clutch cable end fitting.

Symptoms indicating a need for engine repair are often mis-
leading; but genarally, if more than one symptom is present,
possible causes can be narrowed down to make at least a
partial diagnosis. An above-normal consumption of oil, for
example, could be caused by several mechanical faults. See
TROUBLESHOOTING, Section 1. However, when accompa-
nied by blue-gray exhaust smoke and low engine compras-
sion, it indicates the piston rings need replacing. Low
compression by itself, however, may indicate improperly
seated valves, in addition to or in liew of worn piston rings.

Piston slap is a condition where piston and/or cylinder are
worn out-of-round and are loose fitting, allowing the piston to
slap from front to rear of the cylinder as it moves up and
down.

Most frequently, valves, rings, pins, bushings, and bearings
need attention at about the same time. If the possible causes
can be narrowed down through the process of elimination to
indicate any one of the above components is worn, it is best
to give attention to all of the cylinder head and cylinder parts.

Compression Test Procedure

Combustion chamber leakage can result in unsatisfactory
engine performance. A compression test can help determing
the source of cylinder leakage. Use CYLINDER COMPRES-
SION GAUGE (Part Mo. HD-33223-1).

A proper compression test should be performed with the
engine at normal operating temperature when possible. Pro-
ceed as follows:

AcauTtion

After completing the compression test(s), make sure that
the throttle plate is in the closed position before starting
the engine. Starting engine with throttle open may result
in serious engine damage.

1. Disconnect spark plug wires. Clean around plug base,
and remove plugs.

2. Connect compression tester to front cylinder,

3. With carburetor throftle plates in wide open position,
crank engine continuously through 5-7 full compression
strokes.

4. Mote gauge readings at the end of the first and last com-
pression strokes. Record test results.

5. Connect compression tester to rear cylinder,
6. Repeat Steps 3 and 4 on rear cylinder.

7. Compression is normal if final readings are 120 psi
(8.4 kgN/cm?) or more and do not indicate more than a
10 psi (0.7 kgN/em?) variance between cylinders. See
diagnostic chart following,

8. Inject approximately 1/2 oz. (15 mi} of SAE 30 oil into
each cylinder and repeat the compression tests on both
cylinders. Readings that are considerably higher during
the second test indicate worn piston rings.

Diagnosis Text Results

Ring trouble. Compression low on first stroke;
tends to build up on the following
strokes but does not reach normal;
improves considerably when oil is

added to cylinder.

Valve trouble. Compression low on first stroke:
does not build up much on follow-
ing strokes; does not improve con-

siderably with the addition of oil.

Head gasket leak. Same reaction as valve troubla.




Cylinder Leakage Test

The cylinder leakage test pinpoints engine problems including
leaking valves, worn, broken or stuck piston rings and blown
head gaskets. The cylinder leakage tester applies compressed
air to the cylinder at a controlled pressure and volume, and
measuras the percent of leakage from the cylinder.

Use a CYLINDER LEAKDOWM TESTER (Part No. HD-
35667 A) and follow the specific instructions supplied with the
tester.

The following are some general instructions that apply to
Harley-Davidson V-twin engines:

1. Run engine until it reaches normal operating tempera-
ture.

2. Stop engine. Clean dirt from around spark plugs, and
remove spark plugs.

3. Remove air cleaner, and set carburetor throttle in wide
open position.

4. Remove timing inspection plug from crankcase.

5. The piston, in cylinder being tested, must be at top dead
center of compression stroke during test.

6. To keep engine from turning over when air pressure is
applied to cylinder, engage transmission in fifth gear and
lock the rear brake.

7. Following the manufacturer's instructions, perform a cyl-
inder leakage test on the front cylinder. Make a note of
the percent leakdown. Any cylinder with 12% leakdown,
or mare, requires further attention.

8. Listen for air leaks at carburetor intake. exhaust, head
gasket and timing inspection hole.

NOTE

If air is escaping through valves, check push rod length,

Air Leak Location Possible Causes

Carburetor intake. Intake valve leaking.

Exhaust pipe. Exhaust valve leaking.

Timing inspection hole. Piston rings leaking.
Worn or broken piston.

Worn cylinder.

Head gasket. Leaking gasket.

8. Hepeat procadure on rear cylinder,

dhcauTion

After completing the cylinder leakage test(s), make sure
that the throttle plate is in the closed position before
starting the engine. Starting engine with throttle open
may result in serious engine damage.

Diagnosing Smoking Engine or High Oil
Consumption

Perform Compression or Cylinder Leakdown Test as described
previously. If further testing is needed, remove suspect head(s)
and inspect the following:

& Valve guide seals.

® \alve guide-to-valve stem clearance.

® Gasket surface of both head and cylinder.
® Oil return passages for clogging.
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STRIPPING MOTORCYCLE FOR ENGINE REPAIR

xIng302
Remove seat.

AAWARNING

To prevent accidental starter operation and possible per- 1\\5

sonal injury, disconnect battery cables (negative first)
before doing any work on the engine, drive or electrical

system.

* \' . '}.-\ fol

Remove air cleaner assembly and backplate. ‘ C{?)

v

Disconnect spark plug wires. Remove: horn,

ignition coil, bracket, and throttle cable clip. 1. Frame 5. Washer (4)
2. Nut plate 6. Bolt
3. Front cylinder 7. Lockwasher
4. Topfrontengine 8. HNut
mounting bracket 9. Bolt (2)
Drain gasoline. Remaove fuel tank. ‘ Figure 3-2. Upper Front Engine Mount Bracket

0. Bolt

*Shim thickness

Eh0301e
Top center engine mounting bracket
Washer (2)
Screw (2)
Locknut, hex flange
V.O.E.S.
Nut plate
Bolt (2)
Shim*
Washer

0.030 in. (0.76 mm)
0.060 in. (1.52 mm)
0.090 in. (2.29 mm)

3-8

Figure 3-1. Top Center Engine Mount Bracket




AwarNING
Remove exhaust system.

Gasoline is flammable and fumes are explosive. To avoid
possible personal injury, drain gasoline in well-ventilated 4
area away from fire, flame or spark hazard. Drain [

gasoline into approved gasoline container only. [ Drain primary chaincase/transmission lubricant.

o= mounting bracket and shim(s).

See Figure 3-1. Remove top center engine

Free enrichener control-Disconnect VO.ES.S
MAF hose at carburetor and V.O.E.S. wire from
ignition madule. ¥

mounting bracket.

See Figure 3-2. Remove top front engine

k4

\ Remove carburetor with intake manifold.
NOTE

At this point, upper end can be worked on.

See CYLINDER HEAD.

Right mounting plate
Left mounting plate
J-Clip

Flange nut (4)

Bolt (4)

Bolt (2)

Washer (6)

Washer

H

BN ELN

x1h0303

Figure 3-3. Lower Front Engine Mount Brackets
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Remove rear brake master cylinder mounting
bolts. Disconnect brake linkage from master
cylinder.

L 4

Remove rear belt sprocket cover with brake
padal and linkage.

L J

Remove rear belt.

A J

Disconnect wire to oil pressure switch.

L J

Disconnect neutral switch wire.

¥

Unplug ignition timer plate wires from wiring
harness.

Disconnect positive battery cable from battery.
Disconnect 18-gauge green wire from starter motaor.

k.

Remove battery. Remove battery tray.

¥

Disconnect the regulatorrectifier from the alternator
stator at the plug beneath the regulator,

Disconnect battery grounding cable attached to rear
crankcase bolt,

k

wlh(304a

Locknut
Battery cable
Mut

Washer (6)

Bolt

Bolt

Bolt (2)
Lockwasher (4)
Main harness
grounds

E®NO ;B LN =

Figure 3-4. Rear Engine Mount Fasteners
3-10

Detach clutch cable. Remove clutch handlever from
handlebar.

v

Drain engine oil. Remove oil feed, return, and vent
lines at oil tank.

Y

See Figure 3-3. Remove hardware attaching lower
front engine mounting plates.

v

See Figure 3-4. Remove bolts (5, 6, and 7) attaching
rear of engine to frame.

v

Lift engine up off the mounting pad. Siip engine from
right side while tipping top of engine slightly off
center of chassis,

AcauTion
Do not lay engine on primary side as damage to
clutch cable connection could result.



INSTALLING THE ENGINE

Place engine in frame from right side of motarcycle.

Connect oil pressure switch wire.

See Figure 3-4. Install four rear engine mounting
balts (5, 6, and 7), washers (4) and nuts (3 and 1).

¥

Attach clutch cable lever & bracket to handlebar.

Tighten fasteners to 25-30 ft-lbs (34-41 Nm) torgque.

k4

v

See Figure 3-3. Install lower front enging maunting
brackets with bolts {6) and washers (8). Secure
plates to lower front engine frame mounts with

bolts (5}, washers (7) and nuts (4). Tighten engine
bolts to 25-30 ft-lbs (34-41 Nm) torque. Tighten
frame bolts to 25-30 ft-lbs (34-41 Nm) torque.

Install carburetor with intake manifold.

h

See Figure 3-2. Install upper front engine mounting
bracket; loosely attach hardware. Tighten engine
bolts to 25-30 fi-lbs (34-41 Nm) torque. Tighten
frame bolts to 30-35 ft lbs (41-47 Nm) torque.

l

NOTE
Use air cleaner backplate as guide to align
carburetor manifold assembly.

l

Attach throttle and enrichener cables to carburetor,

h 4

k

See Figure 3-1. Install top center engine mounting
bracket; loosely attach hardware. Connect V.O.E.S./
MAP and ignition switch. Tighten engine balts to 25-

30 fi-lbs (34-41 Nm) torgue. Tighten frame bolts to

30-35 ft-lbs (41-47 Nm) torgque.

Slide enrichener control into slot of mounting
bracket. Tighten nut at backside of bracket.

¥

Install rear belt.

See ENGINE LUBRICATION SYSTEM in this sec-
tion, and connect feed, return, and vent lines to oil
tank. Use new hose clamps.

¥

Install rear belt sprocket cover with brake pedal and
linkage.

Connect battery ground wire to crankcase bolt.

k4

k4

Install right footrest and master cylinder assembly.
Connect brake linkage to master cylinder.

Connect battery positive cable and 18-gauge green
wire to starter motor,

h 4

h

Install exhaust system.

Plug regulator/rectifier into stator connection.
Aftach sensor to wire harness. Connect neutral
switch.

v

Install fuel tank, fuel lines, horn (if applicable),
throttle cable clip,ignition coil, and bracket.




Install air cleaner assembly.

b

Connect spark plug cables.

Install battery tray and battery.

v

v

Connect battery cables, positive cable first.

Install new oil filter, engine oil, and primary chain-

case transmission lubricant.

h 4

Install seat.




REMOVAL

CYLINDER HEAD

dhcauTion

: : - hers and fasteners used in the V1, engine are
Before removing the cylinder head assembly, strip motorcycle Al was ™
as described in STRIPPING MOTORCYCLE FOR ENGINE ~ hardened. Do not mix or replace hardened washers and
REPAIR. The rocker arm covers and internal components ~ fasteners with unhardened parts. Do not reuse fiber

must be removed befare remaoving cylinder heads. cover seals. Engine damage may result.

1. See Figure 3-5. Aemove four baolts (1) and fiber seals (2).

Discard fiber seals.

xlhrock

Bolt (4)

Fiber seal (4)

Umbrella Valve (2)
Upper rocker cover
Middle rocker cover
Gasket

Gasket

Gasket

Rocker arm shafts

10. Rocker arm

11. Rocker arm

12. Bolt and washer (2)

13. Bolt and washer (2)

14. Bolt and washer (2)

15. Bolt and washer (3)

16. Gasket

17. Gasket

18. Lower rocker arm cover
19. Rocker arm bushing (8)

o L R

Figure 3-5. Rocker Arm Cover
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2. Remove top (4) and middle (5) sections of rocker box.
Remove gaskets (6, 7, 8) and discard.

3. Rotate crankshaft until both valves are closed on head
being repaired.

4. Remove two 5/16 in. rocker arm retaining bolts (12) at
push rod end.

5. Remove remaining fasteners and washers (13, 14, 15)
holding lower rocker arm cover to cylinder head.

6. Remove lower rocker cover {18).
NOTE

Remowve lower rocker boxes as an assembly; then disassem-
ble as required.

Acaution

Mark rocker arm shafts for reassembly in their original
positions. Valve train components must be reinstalled in
their original positions during reassembly or increased
engine wear may result.

7. See Figure 3-8. Remove rocker arm shafts by tapping
them out using a hammer and a soft metal punch.

1. Retaining notch
2. Position of rocker arm retaining bolts

=0128x3a

Front cylinder

Figure 3-6. Removing Rocker Arm Shafts

B. See Figure 3-5. Remowve rocker arms {10, 11); mark
them for reassembly in their original locations.

AcauTion

Distortion to the head, cylinder, and crankcase studs
may result if head screws are not loosened (or tightened)
gradually in the sequence shown in Figure 3-7.

9. See Figure 3-7. Loosen each head screw 1/8-turn fol-
lowing the sequence shown.

3-14

Figure 3-7. Head Screw Loosening / Tightening
Sequence

10. Continue loosening in 1/8-turn increments until screws
are loose. Remove screws and thick washers.

11. See Figure 3-8. Remove cylinder head (18), head gas-
ket (4), and O-rings {14).

12. See Figure 3-8. Remove socket screws (11), washers
(13}, and retainers (9). Remove push rod covers (7},
seals (8), O-rings (10), and push rods (12). Mark the
location and orientation (top and bottom) of each push
rod.



wincyihoead

Head screw, long (2)
Head screw, short (2)
Arrow, piston direction
Head gasket
Inner valve spring (2)
Outer valve spring (2)
Valve keeper (4)
Upper collar (2}
Lower collar (2)
0. Valve (1)intake

(1) exhaust
11. Valve stem seal (2)
12. Stud (4)
13. Base gaskel
14. O-ring (2)
15. Insert'Dowel (2)
16. Valve guide (2)
17. Valve seat (2)
18. Cylinder head

i i S L o o

19. Cylinder
20. Piston
Figure 3-8. Cylinder Head, Cylinder and Piston
13. R socket screw (5), washer (14) and plate (4). 4. Mark valve to ensure that it will be reassembled in the

Remove O-rings (3} from ends of pins (2). Grasp pins
(2y and pull from crankcase. Use a pliers if necessary.
Lift lifter out of crankcase bore.

14. Fepeat Steps 1-13 for the other head,

DISASSEMBLY

1. See Figure 3-8. Compress valve springs (5 and 6) with
VALVE SPRING COMPRESSOR (Part No. HD-34736B)
{as shown in Figure 3-10).

2. See Figure 3-8. Remove keepers (7), upper collar (8)
and springs (5 and 6). Mark keepers for reassembly in
ariginal position.

3. Use a fine tooth file to remove any burrs on the valve
stemn at the keeper groove.

same head.

5.  Remove valve {10}, valve stem seal (11) and lower collar
(9.

6. Repeat Steps 1-5 for the other valve.

7. Disassemble the other head following Steps 1-6.

CLEANING, INSPECTION, AND
REPAIR

1. Bead blast or scrape carbon from head, top of cylinder
and valve ports. Be careful to avoid scratching or nicking
cylinder head and cylinder joint faces. Blow off loosened
carbon or dirt with compressed air.

2. Soak cylinder head in an aluminum-compatible cleaner/

solvent to loosen carbon deposits.
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b1 3453x

1. Right 8. Seal (2)
crankcase half 9. Retainer (2)

2. Pin(2) 10. O-ring (2)

3. O-ring (2) 11. Screw (2)

4. Plate 12. Push red (2)

5. Screw 13. Washer (2)

6. Tappet(2) 14. Washer

7. Push rod cover (2) 15. Locating pin (2)

3. Wash all parts in non-flammable solvent, followed by a

thorough washing with hot, soapy water. Blow out ol
passages in head. Be sure they are free of sludge and
carbon particles. Remove loosened carbon from valve
head and stem using a wire wheel. Never use a file or
other hardened tool which could scratch or nick valve.
Paolish valve stem with very fine emery cloth or steel
waal,

4. Check each rocker arm, at pad end and push rod end,

for uneven wear or pitting. Replace rocker arm if aither
condition exists.

5. See Figures 3-11 and 3-12. Measure rocker arm shaft

diameter at the positions where shaft fits in lower rocker
arm cover and wheare rocker arm bushings ride. Record
the measurements.

Figure 3-9. Middle Valve Train Components
{Quantities per Engine Cylinder)
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Figure 3-10. Compressing Valve Springs
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Figure 3-11. Measuring Rocker Arm Shaft Diameter
(Rocker Cover Position)

Figure 3-13. Measuring Rocker Arm Shaft Bore
Diameter in Lower Rocker Cover

2770a

Figure 3-12. Measuring Rocker Arm Shaft Diameter
(Rocker Arm Bushing Position)

See Figures 3-13 and 3-14. Measure rocker arm shaft

bore diameter in lower rocker cover and rocker arm Figure 3-14. Measuring Rocker Arm Bushing
bushing inner diameter, Record the measurements. Inner Diameter

Check the clearances and measurements obtained in )
Steps 5 and 6 against the SERVICE WEAR LIMITS. 9. Assemble rocker arms and rocker arm shafts into lower
rocker cover,

Repair or replace paris exceeding the SERVICE WEAR
LIMITS. 10. Check end play of rocker arm with teeler gauge.
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11.

12.

13.

14.

15.

16.

17.
18.

Replace rocker arm or lower cover or both if end play
exceeds 0.025 in. (0.63 mm).

Valve heads should have a seating surface width of
0.040-0.062 in. {1.02-1.57 mm), and should be free of pit
marks and burn spots. The color of carbon on exhaust
valves should be black or dark brown. White or light buff
carbon indicates excessive heat and burning.

Valve seats are also subject to wear, pitting, and burning.
They should be resurfaced whenever valves are refin-
ished.

Clean valve guides by lightly honing with VALVE GUIDE
HONE (Part No. HD-34723).

Scrub guides with VALVE GUIDE BRUSH (Part Mo. HD-
34751} and hot soapy water. Measure valve stem outer
diameter and valve guide inner diameter. Check mea-
surements against SERVICE WEAR LIMITS.

Inspect spark plug threads for damage. |If threads in
head are damaged, a special plug type insert can be
installed using a 12mm spark plug repair kit.

Inspect valve springs for broken or discolored coils.

See Figure 3-15. Check free length and compression
force of each spring. Compare with ENGINE SPECIFI-
CATIONS. If spring length is shorter than specification,
or it spring compression force is below specification,
replace spring.

2B38a

Gasket surface flat within
0.006 in. (0.15 mm)

BE23x3x

19.

20.

Figure 3-15. Checking Spring Free Length

Examine push rods, particularly the ball ends. Replace
any rods that are bent, worn, discolored, or broken.

See Figure 3-16. Check head gasket surface on head for
flatness. Machine or replace any head which exceeds
SERVICE WEAR LIMIT of 0.006 in. (0.15 mm).
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Figure 3-16. Checking Gasket Surface

Rocker Arms and Bushings

1. BSee Figure 3-17. To replace worn bushings, press or
drive them from the rocker arm. If bushing is difficult to
remove, turn a 9/16-18 tap into bushing. From opposite
side of rocker arm, press out bushing and tap.

2. Press replacement bushing into rocker arm, flush with
arm end, and split portion of bushing towards top of arm.

3. Using remaining old bushing as a pilot, line ream new
bushing with Harley-Davidson ROCKER ARM BUSHING
REAMER (Part No. HD-94804-57).

4. Repeat for other end of rocker arm.

Replacing Valve Guides

Valve guide replacement, if necessary, must be done before
valve seat is ground. It is the valve stem hole in valve guide
that determines seat grinding location. Valve stem-to-valve
guide clearances are listed in the following chart. I valve
stems and/or guides are worn beyond service wear limits,
install new parts.



Figure 3-17. Removing Rocker Arm Bushing

VALVE STEM CLEARANCES
AND SERVICE WEAR LIMITS

Service Wear

Valve Clearance Limit

Exhaust 0.0015-0.0033 in. 0.0040 in.

Intake 0.008-0.0026 in. 0.0035 in,

To remove shoulderless guides, press or tap guides
toward combustion chamber using DRIVER HANDLE
AND REMOVER (Part No. HD-34740).

Clean and measure valve guide bore in head.

Measure outer diameter of a new standard valve guide.
The guide diameter should be 0.0020-0.0033 in. (0.051-
0.084 mmy). larger than bore in head. If it is not, select
one of the following oversizes: +0.001 in., +0.002 in., or
+0.003 in. (+0.025, +0.05 +0.08 mm) (intake and
exhaust).

See Figure 3-1B. Install shoulderless guides using
VALVE GUIDE INSTALLATION TOOL (Part Ne. HD-
34731) and DRIVER HAMNDLE (Part Mo, HD-34740),
Press or drive guide until the tool touches the machined
surface surrounding the guide. At this point, the correct
guide height has been reached.

Ream guides to final size or within 0.0010 in. (0.025 mm)
of final size using VALVE GUIDE REAMER- Part No. HD-
39932 (Steel) or Part No. HD-39932-CAR (Carbide). Use
REAMER LUBRICANT (Part Mo. HD-39964) or liberal
amounts of suitable cutting oil to prevent reamer chatter,

Cylinder Head Stand
(Part No. HD-39782)

Figure 3-18. Installing Shoulderless Valve Guide

6. See Figure 3-19. Apply the proper surface finish to the
valve guide bores using the VALVE GUIDE HOME (Part
MNo. HD-34723). Lubricate hone with honing oil. Driving
hone with an electric drill, work for a crosshatch pattern
with an angle of approximately 60°.

NOTE
The hone is not intended for the removal of material.

7. Thoroughly clean valve guide bores using VALVE GUIDE
BRUSH (Part No. HD-34751) and hot soapy water.

Valve Guidms 3
(Part Mo. HD-34751) &5

Cylinder Head Holding
Fixture (Part No. HD-39786)




Grinding Valve Faces and Seats

After installing valve guides, valve seats must be refaced to
make them concentric with guidas.

Valve face angle is 45 for both intake and exhaust valves, |f
a valve refacing grinder is used, it must be adjusted exactly to
this angle. It is important to remove no more metal than is
necessary to clean up and true valve face. Install a new valve
if grinding leaves thae valve edge (the margin} with a width of
less than 1/32 in. (0.8 mm). A valve with too thin a margin
does not seat normally, burns easily, may cause pre-ignition
and can also lead to valve cracking. Valves that do not clean
up gquickly are probably warped or too deeply pitted to be
reused. Replace the valve if end of valve stem shows uneven
wear. After valves have been ground, handle with care to
prevent damage to the ground faces.

The valve seats may be refinished with cutters or grinders.
Cut seats to a 46" angle or grind seats to a 45° angle. Valve
seat tools and fixtures are available commaercially. Seat each
valve in the same position from which it was removed.

See Figure 3-20. Correct 3-angle valve seat angles are
shown. Use NEWAY VALVE SEAT CUTTERS; which are part
of NEWAY VALVE SEAT CUTTER SET, {Part No. HD-35758)
to cut the seats. Always grind valves before cutling seats.

xlhns3

Head

Seat

0.040-0.062 in. .|
{1.02-1.57 mmj-

46" Cutting
45" Grinding

31 Margin

5. After cutting either or both 31" or 60° angles to position
seat, final cut 46" (or grind 457} seat angle to obtain
proper 0.040-0.062 in. (1.02-1.57 mm) width.

6. Recheck valve seat width and location with |lapping com-
pound as described in Step 2.

7. To achieve a smooth even finish, place a piece of 280 grit
emery paper under the cutter head and rotate cutter.

8. See Figure 3-21. Wipe valve seats and valve faces
clean. Measure valve stem protrusion. If valve stem
protrudes more than 2.034 in. (51.66 mmy), valve seat or
cylinder head must be replaced. If valve stem protrusion
is within the acceptable range, valves and seats are
ready for lapping.

Acaution

Do not grind valve to shorten. Grinding will remove the
case hardening and expose the stem's mild steel core
resulting in rapid end wear.

Figure 3-20. Valve Seat Angles

1. Using the #8622 cutter, cut 46" (or grind 457) valve seat
angle first. Use culting oil to avoid chatter marks. Cut or
grind anly encugh to clean up the seat.

2. Apply a small amount of lapping compound to the valve
face. Rolate valve against seat using VALVE LAPPING
TOOL (Part No. HD-96550-36A).

3. See Figure 3-20. Check the contact pattern on valve
face. It should be 0.040-0.062 in. (1.02-1.57 mm) wide,
and its center should be positioned 2/3 of the way toward
the outside edge of face.

4. If valve seat pallern is too close to the stem side of valve
face, use the #205 cutter to cut the B0° angle to raise the
seat. If pattern is too close to the edge of valve face, use
cutter #822 to cut a 31 angle to lower the seat.
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Figure 3-21. Measuring Valve Stem Protrusion

Replacing Valve Seats

Replacing a valve seat is a complex operation requiring spe-
cial equipment. If the seat is loose or is not fully seated in the
head, then seat movement will prevent the proper transfer of
heat from the valve. The seat surface must be flush with (or
below) the head surface. See SPECIFICATIONS for valve
seat-to-cylinder head fit.

To remove the old seat. lay a bead of weld material around
the inside diameter of the seat. This will shrink the seat out-
side diameter and provide a surface for driving the seat out
the port side,



Lapping Valve Faces and Seats
(Figure 3-22)

NOTE

If valve faces and seats have been smoothly and accurately
refaced, wvery fittle lapping will be required to complete the
seating operation.

1. Apply a light coat of fine lapping compound to valve face.
Insert valve in guide. Position one rubber cup end of
VALVE LAPPING TOOL (Part Mo. HD-86550-36A) onto
head of valve. Holding lapping tool as shown, apply only
very light pressure against valve head, and rotate lap-
ping tool and valve alternately clockwise and counter-
clockwise a few times.

Valve lapping tool

Figure 3-22. Lapping Valves

2. Lift valve and rotate it about 1/3 of a turn clockwise.
Repeat lapping procedure in Step 1.

3. Repeat Step 2. Then, remove valve.

4. Wash valve face and seat; dry with a new, clean cloth or
towel.

5. i inspection shows an unbroken lapped finish of uniform
width around both valve and seat, valve is well seated. If
lapped finish is not complete, further lapping (or grinding
and lapping) is necessary.

ASSEMBLY

AcauTion
Make sure all lapping compound is removed from cylin-
der head and valves after lapping is completed. If lap-
ping compound contaminates any internal engine
components or engine oil, excessive engine wear and
damage may result.

1. Wash cylinder head and valves in warm, socapy water to
remaove all lapping compound.

2. Scrub valve guide bores with VALVE GUIDE BRUSH
(Part Mo. HD-34751) and hot, soapy water.

3. Blow dry with compressed air.

4. Apply a liberal amount of engine oil to the valve stem.

See Figure 3-23. Insert valve into guide and install lower
collar (4).

1. Valve seal installa- 3. Valve stem seal
tion tool 4. Lower collar
2. Driver handle 5. Valve guide

40323
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Figure 3-23. Valve Seal Installation

See Figure 3-24. Place a protective sleeve over the
valve stem keeper groove. Coat the sleeve with oil and
place a new seal over the valve stem.

dcauTion

Always use a protective sleeve on the valve stem
keeper groove when installing valve stem seal. If the
seal is installed without using the protective sleeve,
the seal will be damaged.

Do not remove valve after seal is installed. Other-
wise, sharp edges on keeper groove will damage
seal.

See Figure 3-23. Tap the seal onto the guide using the
VALVE SEAL INSTALLATION TOOL (Part No. HD-
34643A) and DRIVER HANDLE {Part Mo. HD-34740),
The =eal is completely installed when the tool touches
the lower collar (4).

See Figure 3-8. Install valve springs (5 and 8) and upper
collar (8).

Compress springs with VALVE SPRING COMPRESSOR
{Part No. HD-34736B).
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Figure 3-24. Valve Guide Seal Protector Sleeve
10. Insert keepers (7) into upper collar (8), making sure they

engage groove in valve stem, The keeper gaps should be
equal.

11. Release and remove VALVE SPRING COMPRESSOR.

12. Repeat Steps 4 - 11 for the remaining valve(s).

INSTALLATION

If only cylinder head work was needed, reinstall cylinder head
following these instructions. If further repair is required, see
CYLINDER AND PISTON,

1. See Figure 3-8. Coat mating surfaces of cylinder studs
{12) and head screws (1 and 2} with parts cleaning solu-
tion,

2. Scrape old ail and any carbon deposits from threads by
using a back-and-forth motion, threading each head
screw onto its mating cylinder stud.

3. Remove head screws from studs. Wipe or blow dry
thread surfaces.

4. Apply oil to stud threads and to the underside of the head
screw shoulder,

Acaution

Only oil film must remain on the head screw surfaces.
Too much oil will pool in the head screw sleeve prevent-
ing full thread engagement.
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5. Blow or wipa off excess oil from head screws.

8. Thoroughly clean and dry the gasket surfaces of cylinder
{19) and cylinder head {18).

7. Install a new C-ring (14) on each dowel (15).

AcauTion

O-rings (14) help to properly position the head gasket (4).
O-rings must be installed before the head gasket.

8. Install a new head gasket (4) to cylinder.

8. Carefully lower cylinder head over studs and position on
dowels. Use great care so as not to disturb head gasket.

10. Install head screws (1 and 2) finger tight.

AcauTion
The procedure for tightening the head screws is critical
to proper distribution of pressure over gasket area. It pre-
vents gasket leaks, stud failure, and head and cylinder
distortion.

11. See Figure 3-7. For each cylinder head, start with screw
numbered one, as shown. In increasing numerical
sequence (i.e.—1, 2, 3, 4), tighten head screws in the fal-

lowing stepes:

FIRST STEP: Tighten each screw to 7-9 fi-lbs
{9-12 Nm) torgque.

SECOND STEP: Tighten each screw to 12-14 fi-lbs
(16-19 Nm) torque.

THIRD STEP: Loosen all screws

FORTH STEF: Tighten each screw to 7-8 ft-lbs
(9-12 Nm) torque.

FIFTH STEF: Tighten each screw to 12-14 fi-lbs
{16-19 Nm) torque.

SIXTH STEP: SeefFigure 3-25. Mark cylinder head
and head screw shoulder with a line as
shown {View A). Tighten each screw a
guarter turn {907} (View B).

DO03SRax
View View
A B

Figure 3-25. Tightening Head Screws

12. See Figure 3-3. Rotate engine so that both tappets (8],
from the cylinder being serviced, will be installed on the
base circle {lowest position) of the cam.



13.

14,

15,

T

17,

18

Apply a liberal amount of engine oil to tappet assembly
(especially roller needles), to ensure smaooth initial oper-

ation.

Insert tappet () into bora in crankcase (1). Rotate tappet
so that flats at upper end of tappet face the frent and rear
of the engine. If the tappet is installed incorrectly, pins (2)
cannot be inserted.

Insert pins (2) in the holes in crankcase. Place new O-
rings (3) over ends of pins. Install plate (4) using screw
{5) with washer (14). Tighten screw (5) to 80-110 in-lbs.
{9.0-12.4 Nm).

Slide new seal (8), and place retainer (9), over top of
push rod cover (7). Position new C-ring (10) at top of
push rod cover. Hold cover at an angle and insert top
through hole in cylinder head. Push up on cover while
aligning bottom of cover with tappet bore in crankcase.
Lower retainer (9) with seal (B) onto crankcase, aligning
locating pin (15) with hole in retainer.

Insert screw (11) with washer (13) through hole in
retainer (3), and thread into tapped hole in crankcase.
Tighten screw (11) to 15-18 ft-lbs (20-24 Nm) torque.

Identify push rod color coding and length, and respective
push rod positions in engine (see Push Rod Selection
Table below). Place intake and exhaust push rods (12)
anto seat at top of tappet (6).

Push Rod Selection Table

Color Code,
Part Number,
Length

Position

3 Band - Pink,
17904-89,
10.800 in.

Exhaust (Front & Rear)

1 Band - Brown,
17897-89,
10.746 in.

Intake (Front & Rear)

18. See Figure 3-5. Install new gaskets (16 and 17), with the

bead facing up. Place lower rocker box assembly (with
rocker arms and shafts) into position. Place push rods in
rocker arm sockets.

AcauTion

Do not turn engine over until both push rods can be
turned with fingers. Otherwise, damage to push rods or
rocker arms may result.

20.

21.

Install bolts {12), (13}, (14), and (15). Slowly snug all fas-
teners in small increments (one turn at a time). Use a
cross pattern on the four large bolts that fasten the lower
rocker box to head. This will bleed the lifters. Tighten
bolts (14) to 90-120 in-lbg(10.2-13.6 Nm} tofque: Tighten
bolts (15) to 10-13 fi-lbs (14-18 Nm) torque. Tighten bolts
(12} and (13) to 15-18 ft-lbs (20-24 Nm) torque.

Place new gasket (7), middle rocker cover (5), (with
breathar valve on intake side) new gasket (6) and upper
rocker cover (4) on lower rocker box. Install bolts (1) with
new fiber seals (2). Tighten bolts (1) to 10-13 ft-lbs {14-
18 Nm) torque.

RAepeat above procedures for other cylinder,

3-23



CYLINDER AND PISTON

REMOVAL/DISASSEMBLY
(Figure 3-26)

1. Strip motorcycle as described under STRIPPING
MOTORCYCLE FOR ENGINE REPAIR in this section.

2. Remove cylinder head as described under CYLINDER
HEAD, REMOVAL in this saction.

3. Clean crankcase around base of cylinder to prevent dirt
and debris from entering crankcase while remaving cyl-
inder.

4. Turn engine over until one pistoan (3) is at bottom of its
stroke.

5. Carefully raise cylinder (1) just enough to permit placing
clean towel under piston to prevent any foreign matter
from falling into crankcase.

NOTE

If cylinder does not come loose, tap lightly with rawhide ham-
mer. Never try ta pry cylinder up.

6. Carefully lift cylinder (1) over piston (3) and studs (4). Do
not allow piston {3) to fall against cylinder studs. Discard
cylinder base gasket (5).

AcauTion

With cylinder removed, be careful not to bend the studs.
The slightest bend could cause a stress riser and could
lead to stud failure.

7. Install a 6-in. (150 mm) length of 1/2-in. (12.7 mm) 1.0,
plastic or rubber hose over each stud. This will protect
the studs and the pistons.
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BODSE: 3
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1. Cylinder 6. Ring set

2. Dowel (2) 7. Retaining ring (2)
and O-ring (2) 8. Piston pin

3. Piston 9. Piston pin bushing

4. Stud (4) 10. Connecting rod

5. Gasket

Figure 3-26. Cylinder and Piston




AwWARNING

The next step covers removing the piston pin retaining
rings. These rings are highly compressed in the ring
groove and may “fly out” with considerable force when
pried out of the groove, possibly resulting in personal
injury. Safety glasses or goggles must be worn while
removing or installing retaining rings.

8. Insert an awl in the recessed area below the piston pin
bore, and pry out the piston pin retaining rings. To pre-
vent the ring from flying out, place your thumb over the
retaining ring.

Acaution

The piston pin retaining rings must not be reused.
Removal may weaken retaining rings and they may break
or dislodge. Either occurrence will damage engine.

NOTE

Since the piston pin is a foose fit in the piston, the pin will eas-
ily slide out. The pins have tapered ends fo help seat the
round refaining rings. See Figure 3-27. 1200cc piston pins
are stamped with a V-groove at ong end.

DO Tl
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Figure 3-27. Piston Pin and Piston Identification

9. Mark each pin boss with either an “For an "R” to indicate
front or rear cylinder, respectively. See Figure 3-27. The
arrow at the top of 883cc and 1200cc pistons must
always point toward the front of the engine.

dhcauTion

Handle the piston with extreme care. The alloy used in
these pistons is very hard. Any scratches, gouges or
other marks in the piston could score the cylinder during
engine operation.

10. Spread piston rings (6) outward until they clear grooves
in piston (3) and lift off.

CLEANING, INSPECTION, AND
REPAIR

1. Soak cylinder and piston in an aluminum-compatible
cleaner/solvent until deposits are soft, then clean with a
brush. Blow off loosenad carbon and dirt particles and
wash in salvent.

2. Clean oil passage in cylinder with compressad air.

3. Clean piston ring grooves with a piece of comprassion
ring ground to a chisel shape.

4. Examine piston pin to see that it is not pitted or scored.

5. Check piston pin bushing to see that it is not loose in
connecting rod, grooved, pitted or scored. A piston pin
properly fitted to upper connecting rod bushing has a
0.00125 10 0.00175 in. (0.0317-0.0444 mm) clearance in
bushing. If piston pin-to-bushing clearance exceeds
0.00200 in. {(0.0508 mmy), replace worn parts. See CON-
NECTING ROD BUSHINGS.

6. Clean piston pin retaining ring grooves.

7. Examine piston and cylinder for cracks, bumt spots,
grooves and gouges.

8. Check cannecting rod for up and down play in lower
bearings. When up and down play is detected, lower
bearing should be refitted. This requires removing and
disassembling engine crankcase,
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Checking Gasket Surface (Figure 3-28)

AcauTion
If either cylinder gasket surface does not meet flatness
specifications, replace cylinder and piston.

1. Check that cylinder top (head) gasket surface is flat
within 0.006 in. {0.15 mm). Lay a straight edge across
the surface, then try fo insert a feeler gauge between the
straightedge and the gaskeat surface,

2. Check that the cylinder base gasket surface is flat within
0.008 in. (0.20 mm). Lay a straightedge across the sur-
face, then try to insert a feeler gauge between the
straightedge and the gasket surface.
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Figure 3-28. Checking Gasket Surfaces

Measuring Cylinder Bore (Figure 3-29)

1. Remove any burrs from the cylinder gasket surfaces.

2. Install a head and base gasket, and CYLINDER
TORQUE PLATES (Part Mo. HD-33445) and TORQUE
PLATE BOLTS (Part No. HD-33446-86). Tighten the
bolts using the same method used when installing the
cylinder head screws. See INSTALLATION, CYLINDER
HEAD earlier in this Saction.

NOTE

Torgue plates, properly tightened and installed with gaskets,
simulale engine operating conditions. Measurements will vary
as much as 0.001 in. (0.025 mm) without torque plates.

3. Take cylinder bore measurement in ring path, starting
about 1/2 in. (13 mm) from top of cylinder, measuring
from frant to rear, and then side to side. Record read-
ngs.

4. Repeat measurement at center, and then at bottom of
ring path. Record readings. This process will determine if
cylinder is out-of-round (or "egged™) and will also show
any cylinder taper or bulge. See cylinder bore service
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Figure 3-29. Measuring Cylinder Bore

wear limits chart, If cylinder is not scuffed or scored and
is within service limit, see Fitting Cylinder to Piston,

Cylinder Bore Service Wear Limits

Bore Sizes 883cc 1200cc
Standard Bore 3.0035in. 3.5008 in.
76.289 mm 88.920 mm
0.005 O.5. bare 3.0078 in. 3.5050 in.
0.13 mm 76.398 mm 89.027 mm
0.010 O.5. bore 3.0128 in. 3.5100 in.
0.25 mm 76.525 mm 89.154 mm
0.020 0.5, bore 3.0228 in. 3.5200 in.
0.51 mm 76.779 mm 89.408 mm
0.030 0.5, bore 3.0328 in. 3.5300in.
0.76 mm F7.033 mm 89.662 mm
0.040 O.5. bore 3.0428 in.
1.02 mm 77.287 mm
NOTE

If piston clearance exceeds service limit, cylinders should be
rebored and‘or honed fo next standard oversize, and refittad
with the corresponding piston and rings. Do not fit piston
tighter than 0.0007 in. {0.018 mm} See SPECIFICATIONS.



Measuring Piston

Because of their complex shape, the pistons cannot be accu-
rately measured with standard measuring instruments.

The pistons have the typical elliptical shape when viewed
from the top. However, they also are barrel-shaped when
viewed from the side. This barrel shape is not symmetrical.

Any damage to the piston will change its shape, which wil
lead to problems.

Fitting Cylinder to Piston

Since pistons cannot be accurately measured with standard
measuring instruments, the bore sizes, given in Step 2 under
Baoring and Honing Cylinder, must be observed. Example: A
0.005 in. {0.13 mm) oversize piston will have the proper clear-
ance with a bore size of 3.0048 in. + 0.0002 in. (76.322 mm *
0.005 mm) for the 883cc engine.

Boring and Honing Cylinder

1. The cylinder must be bored with gaskets and torgue
plates attached. Bore the cylinder to 0.003 in. (0.08 mm}
under the desired finished size.

2. Hone the cylinder to its finished size using a 280 grit rigid
hone followed by a 240 grit flexible ball hene. Honing
must be done with the torque plates attached. All honing
must be done from the bottom (crankcase) end of the cyl-
inder. Work for a 60° crosshatch pattern.

Final cylinder bore sizes, after honing are as follows:

Bore Sizes B883cc 1200cc
Standard bore* 3.0005 in. 3.4978 in.
76.213 mm B58.844 mm
0.005 O.5. bore 3.0048 in. 3.502 in.
76.323 mm BB.95 mm
0.010 O.5. bore 3.0098 in. 3.507 in,
76.449 mm 89.08 mm
0.020 O.5. bore 3.0198 in. 3.517 in.
76.703 mm 89.33 mm
0.030 O.5. bore 3.0298 in. 3.527 in
76.957 mm B9.59 mm
0.040 O.5. bore 3.0398 in.
77211 mm

*All bore sizes + 0.0002 in,

When cylinder requires oversize reboring to beyand 0.040 in.
(1.02 mm) on 883cc engines, or 0.30 in. (7.6 mm) on 1200cc
engines, the oversize limit has been exceeded and cylinder
must be replaced.

NOTE

The same piston may be used if cylinder bore was not
changed, unless it is scuffed or grooved. However, replace

rings and hone the cylinder walls with a No. 240 grit flexible
hone to facilitate ring seating.

2747a

1. Top ring — Install either side up
2. Second ring - Install dot toward top
3. 0Oil control rings

Figure 3-30. Piston Rings

Fitting Piston Rings
NOTE

Ring sels and pistons, 0.040 in. (1.02 mm) oversize, are not
available on 1200cc engines.

See Figure 3-30. Piston rings are of two types: compression
and oil contral. The two compression rings are positioned in
the two upper piston ring grooves. The dot on the second
compression ring must face upward. Ring sets are available
to fit standard and oversize pistons.

Piston ring sets must be properly fitted to piston and cylinder:

1. See Figure 3-31. Place piston in cylinder about 1/2 in.
{13 mm)} from top. Set ring to be checked sguarely
against piston as shown. Check end gap with thickness
gauge. See SPECIFICATIONS for tolerance.

NOTE

See SERVICE WEAR LIMITS for end gap dimensions. Do not
file rings to obtain proper gap.

2. See Figure 3-32. Apply engine oil to piston grooves. Use
a piston ring expander tool to slip compression rings over
piston into their respective grooves. Be extremely careful
not to over expand, twist rings, or damage piston surface
when installing rings.

NOTE
install second ring with dot fowards top.
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pomxd: Pasition ring end gaps at arrows

Front

Rear

Figure 3-33. Ring End Gap Position

Figure 3-31. Measuring Ring End Gap

27844
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Figure 3-32. Installing Piston Rings

See Figure 3-33. Install rings so end gaps of adjacent rings
are a minimum of 90° apart. Ring gaps are not to be within
10° of the thrust face centerline.

3. See Figure 3-34. Check for proper side clearance with
thickness gauge, as shown. See SPECIFICATIONS for
tolerance.

NOTE

If the ring grooves are clean, and the side play is still not cor-
rect, replace the rings, the pistan, or both.
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Figure 3-34. Measuring Ring Clearance in Groove
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Figure 3-35. Piston Pin Bushing Tool Assembly for Bushing Removal

Connecting Rod Bushing

REMOVAL/INSTALLATION

When connecting rod bushing is worn to excessive pin clear-
ance [0.002 in. or more) (0.05 mmy} it must be replaced.

1. See Figure 3-36. Install plastic hoses over studs.

2. Secure connecting rod with ROD CLAMPING FIXTURE
{Part Mo. HD-95952-33A).

NOTE

Iif CONNECTING ROD CLAMPING TOOL holes are too
smail, enlarge the holes in the tool,

3. See Figure 3-35. Attach PISTOMN PIN BUSHING TOOL
{Part No. HD-85984-32C) to the connecting rod (receiver
cup on one side of the rod and the driver on the opposite
side) as shown.

4. Use two box wrenches and push the worn bushing from
the connecting rod.

5. Remove the piston pin bushing tool from the connecting
roed.

6. Remove the bushing from the receiver cup.

7. See Figure 3-36. Attach the PISTON PIN BUSHING
TOOL (Part Mo. HD-95984-32C) to the connecting rod;
place the new bushing between the connecting rod and
the driver.

NOTE

The driver must be attached facing the apposite direction as it
was for removal of the bushing.

B

Clean up and size bushing to 0.0010-0.0005 in.
(0.025-0.013 mm)} undersize using REAMER [Part No.
HDO-34800-26A).

Sizing bushing with less than 0.00125 in. (0.0317 mm)
clearance can result in a bushing loosening and/or
seized pin in rod.

Piston Pin Bushing Tool
(Part No. HD-95984-32C)

e =) i
" Rod Clamping Fixture
(Part No. HD-95952-33A)

T

Figure 3-36. Installing Mew Piston Pin Bushing
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8. Hone bushing to final size using CONNECTING ROD
BUSHING HOME (Part Mo. HD-35102). Use a liberal
armount of honing oil to prevent damage to hone or bush-
ing. Use care to prevent foreign material from falling into
the crankcase.

REPAIR

AcauTion

Replace bent rods. Do not attempt to straighten.
Straightening rods by bending will damage the bearing
on the crank pin and the piston pin bushing.

ASSEMBLY/INSTALLATION

1. Install the piston assembly over connecting rod.
NOTE

New 1200cc and 883cc pistons must be installed with the
arrow, at the top of the piston, pointing towards the front of the
angine.

2. Install piston pin.

3. See Figure 3-37. Install new piston pin retaining rings
with the PISTON PIN RETAINING RING INSTALLER
(Part No. HD-34623A). Make sure the ring groove is
clean and that the ring is fully seated in the groove with
the gap away from the slot at the bottom.

Figure 3-37. Installing Piston Retaining Rings

AcauTion

Always use new retaining ring. Make sure retaining ring
groove is clean and that ring seats firmly in groove. If it
does not, discard the ring. Never install a used retaining
ring or a new one if it has been installed and then
removed for any reason. A loosely installed ring will
come out of the piston groove and damage cylinder and
piston beyond repair.
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See Figure 3-33. Make sure the piston ring end gaps are
properly positionad as shown.

Lubricate cylinder wall, piston, pin and rod bushing with
engine oil.

Figure 3-38. Installing Cylinder Over Piston

Turn engine until piston is at top dead center.

See Figure 3-38. Compress the piston rings using PIS-
TOM RING COMPRESSOR (Part Mo, HD-96333-518).

Remove cylinder stud sleeves. Install a new cylinder
base gasket. Make sure the piston does not bump the
studs or crankcase.

Install the cylinder over the piston as shown.

Remaove the piston ring compressor,

. Assemble and install cylinder head. See CYLINDER

HEAD, ASSEMBLY/INSTALLATION in this section,

Install assembled engine to motorcycle. See INSTALL-
ING THE ENGINE in this section.



ENGINE LUBRICATION SYSTEM

CHECKING AND ADDING OIL

Check enging oil level in oll tank at least once every 500
miles (800 km). Check level more frequently if engine uses
more oil than normal or if vehicle is operated under harsh
conditions. Oil tank capacity is three guarts (U.5.) (2.8 liters).
Check table in ENGINE LUBRICATIOMN SYSTEM, CHANG-
ING OIL AND FILTER for recommended engine oil viscosity.

1. Run engine until engine ail is at normal operating tem-
peratura, Turn engine off,

2.  Hoeld motoreycle upright so that it is not leaning on jiffy
stand. Remove filler cap from il tank on right side of
vehicle. Wipe attached dipstick clean.

3. Install filler cap onto cil tank. Make sure cap is fully
seated on tank,

4. See Figure 3-39. Remove filler cap and check warm oil
level on dipstick, Dipstick has two marks. If oil level in
tank is at or below lower mark, add one quart (0.948 liter)
of Harley-Davidson oil 1o tank.

5. Repeat Steps 2-4 to verify correct enging oil level in oil
tank. Do not fill oil tank to the level above upper mark on
dipstick.
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Upper mark (full)
\\”"'\ Lower mark (add oil)

Figure 3-39. Oil Tank Filler Cap/Dipstick

CHANGING OIL AND FILTER

General

After a new engine has run its first 500 miles (800 km), and at
5000 mile (8000 km) intervals or annually thereafter, com-
pletely drain oil tank of used oil. Refill with fresh oil. If vehicle
is driven extremely hard, used in competition, or driven on
dusty roads, change engine oil at shorter intervals. Always
change oil filter when changing engine oil. Proceed as fol-
lows:

Removal

1. HRumn engine until engine oil has reached normal operat-
ing temperature.

2. Place a suitable container under the engine crankcase.

The container must be able to hold approximately three
.S, quarts (2.8 liters).

3. Locate the oil tank drain hose (see Figure 3-40). The

drain hose is secured to a lug on the rear muffler mount.

4,  Remove the Corbin clamp, pull the drain hose from the

lug and insert the free end into the container. Complately
drain engine ail from oil tank. It is not necessary to drain
gngine crankcase.

HD0STxEx /'\%ﬂ]@'lfzf/
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Figure 3-40. Oil Tank Drain Hose

NOTE

Qi will flow more quickly if the filler cap/dipstick is removed
from the oil tank.

5. Move drain pan beneath front of engine crankcase.

6. Turn oil fiter counterclockwise to remove from filter
mount (see Figure 3-41). Discard oil filter.
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Oil filter

mount

Figure 3-41. Qil Filter

Installation

1.  Pour about 4 fluid ounces (U.S.) {120 ml) of fresh, clean
engine oil into new oil filter. Allow time for oil to soak into
filter element.

NOTE

Partially fill ail fiter before installation to minimize the time
required for buildup of oil pressure when engine is first
started.

2. Wipe filter gasket contact surface of ail filter mount with a
clean cloth. Coat filter gasket with clean engine oil.

3. Install cil fitter. Hand tighten filter 1/2 to 3/4-turn after
gasket contacts filter mount surface.

4. See Figure 3-40. Use Corbin clamp to secure oil tank
drain hase to lug on muffler mount.

5 Install 3 quarts (LL.5.) (2.8 liters) to engine oil tank minus
the 4 fl. oz, (120 ml) added in step 1. Always use the
proper grade of oil for the lowest expected air tempera-
ture: before the next reqularly scheduled oil change.

AcauTion

Remove Corbin clamp and drain hose from rear muffler
mount lug. Allow a small amount of oil to flow from hose
before reconnection. This action removes air from the
drain hose and prevents the possibility of oil pump cavi-
tation.
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Recommended Engine Qil Viscosity

Cold
Harley- Harley- Lowest Weather
Davidson Viscosity Davidson Ambient Starts
Type Rating Temperature Below
S0°F (10°C)
He s HD 240 ol Eucelent
X
Multigrade 10W40 (4G S
HD SAE i Abave £0° o
ol
Multigrade 20WS0 {4°C)
HE Regular Above B0
ke SAE 50 HD 240 Poar
Heavy &)
HD Extra A '
SAE 60 HD 240 e Poor
Heawy (27°C)

6. Install filler cap onto oil tank. Make sure cap is fully
seatad.

7. Start engine. Verify that oil pressure signal light turns off
when engine speed is 1000 rpm or above.

8. Check for oil leaks at oil filter and oil tank drain hose.
Turn engine off.

WINTER LUBRICATION

Mormal fuel combustion in a gascline engine produces water
vapor and carbon dioxide along with ather gases and particu-
lates. When first starting and warming an engine, some of the
water vapor that gets into the engine crankcase condenses to
farm liquid water. If the engine is driven long enough 1o thor-
oughly warm the crankcase, most of this liguid water is again
vaporized and exhausted through the crankcase breather
system.

A moderately driven vehicle making short runs may not be
able to vacate water vapors allowing liquid water to accumu-
lates in the oil tank. This is especially true if the vehicle is
operated in cold weather. In freezing weather, an accumula-
tion of water in the engine oil may become slush or ice, which
can block cil lines and lead to severe engine damage. Water
ramaining in the engine oil for long periods of time can form
an acidic sludge that is corrosive to metal engine parts and
causes accelerated wear of moving components.,

In winter the oil change interval should be shorter than naor-
mal. The colder the weather, the shorter the recommended
oil change interval. A vehicle used only for shert runs in cold
weather must have the engine oil drained frequently.



OIL HOSE ROUTING

The feed, vent and return ports are located on the bottom of
the oil tank to reduce under seat congestion (see Figures 3-
42). A short hose routes the cil from the feed port at the lower
front cormer (inboard side) to a pipe elbow. The elbow
ensures that the hose does not become crimpad or kinked,
thereby depriving the engine of oil during operation {oil star-
vation). The elbow routes the oil flow straight down 1o a pipe
tee. The short hose (oil drain) from the pipe tee goes to the

rear muffler mount lug where it is held in place by a worm
drive clamp. From the other port of the pipe tee the oil flow
crosses to the right side of the vehicle where the hose runs
forward 10 the oil pump inlet. From the feed section of the oil
pump, another feed hose directs the flow up to the oil filter
mount (see page 3-35 for further description). Eventually, oil
drains to the sump where it collects in the scavenge section
of the cil pump. The return hose, which is tie-wrapped to the
feed hose, routes the oil back to the tank where the cycle is
repeated.

=021 8k
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Qil pump -"'"'/'

1. Pipe elbow
2. Qil feed/drain hose
3. Pipe tee

4. Qil drain hose
5. Rear muffler mount
6. Worm drive clamp
7. Qil feed hose

(to oil pump inlet)

Qil filter

Figure 3-42. Engine Qil Tank, Qil Filter and Hose Routing Locations
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OIL TANK

Removal and Disassembly

T

Remove seat. See SEAT, REMOVAL in Section 2.

AWARNING

If the positive cable should contact ground with the nega-
tive cable installed, the resulting sparks may cause a bat-

tery explosion resulting in personal injury andior
property damage.
2. Disconnect battery cables, negative cable first. See BAT-

10.

11.

12,

TERY, DISCONNECTION AND REMOVAL in Section 7.

Remove battery from battery tray. Push ignition module
connector on rear side plate of battery tray upward to
unsnap attachment clip from T-stud. Lift connector off T-
stud.

Drain oil tank. See ENGINE LUBRICATION SYSTEM,
CHANGING OIL AND FILTER, REMOWVAL. The oil filter
need not be removed unless it is due to be replaced.
Leave oil tank drain hose disconnected from lug on muf-
fler mount.

Remove locknut securing tab at bottom of battery tray to
frame-mounted rubber mount stud. Remove bolts and
washers securing three corners of tray to oil tank brack-
ets. Mote that wire form retainer for positive battery cable
is secured under front bolt. Remove battery tray.

Remove two bolts to detach electrical bracket from
motorcycle frame. Remove rubber wellnuts from frame.
Inspect for cuts, tears or general deterioration. Replace
as necessary.

See Figure 3-43. Remove vapor valve assembly from
inboard side of oil tank. Insert thin blade of screwdriver
into slot of vapor valve bracket. Turn screwdriver gently
to unsnap clip. Remove vapor valve body from bracket.
Remaove hose connection from neck of vapor valve. (On
California models, remove carbon canister-to-carburetor
purge hose from groove of vapor valve bracket. )

Cut cable strap securing wire harness to bracket welded
next to top inboard seam of oil tank.

Shghtly move electrical bracket to access upper rear rub-
ber mount on oil tank. Remowve locknuts from three oil
tank rubber mount studs. Lift oil tank slightly away from
motorcycle frame 10 access oil hoses. All hose connec-
tions are on the bottom of the tank,

For ease of assembly, mark oil tank hoses for identifica-
tion- oil feed, vent and return. The straight tube on
inboard side of tank next to lower front rubber mount is
the feed port. Vient and return tubes can be identified by
their 90 degree bends; the smaller O.0. tube is the vant
fitting, the larger O.D. tube is the return oil fitting. Discon-
nect hoses from oil tank.

Remove oil tank from motercycle. Remove vapor valve
bracket from T-stud on inboard side of oil tank,

Sea Figure 3-44. Remove three rubber mounts from oil
tank. Inspect rubber mounts for cuts, tears or general
deterioration. Replace as necessary.
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13. Mark position of trim strips on upper and lower inboard

seams of oil tank, Remove trim strips.

Assembly and Installation
e

See Figure 3-45. Install three rubber mounts (12) onto oil
tank (2). Note that washers are not used.

Install trim strips (7) in marked positions on upper and
lower inboard seams of oil tank (9). Apply upper trim
strips to seams on each side of battery tray bracket (8),
Use a rubber mallet to seat strips on seams, if necas-
sary. Verify that strips butt up against bracket,

O

~

1. Vapor valve
2. Vapor valve bracket

Figure 3-43. Vapor Valve and Bracket

Install vapor valve bracket on T-stud on inboard side of oil
tank. Position oil tank near its installad location on mator-
cycle.

Install marked oil feed, drain, vent and return hoses in
their proper locations on oil tank fittings. See Figures 3-
41 and 3-45. Be sure that installed hoses {and battery
cables) do not touch brake line,

Position oil tank (9) in its installed location on motoreycle,
Align studs on inboard side of rubber mounts with
flanges welded to frame members. See Figure 3-48.
Install locknuts to secure oil tank to frame. Tighten lock-
nuts to 3-5 ft-lbs (4-7 Nm) torque.

See Figure 3-43. Hold fuel tank vapor valve in an upright
position with the long necked end at the top. Insert neck
of vapar valve into hose until hose end contacts shoul-
der, Position body of vapor valve in bracket. Snap
bracket closed. (On California models, install carbon
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Vapor
valve
bracket
T-stud

canister-to-carburetor purge hose in groove of vapor
valve bracket.)

7. Align holes in electrical bracket with wellnuts in cross
oil member of motorcycle frame. Install two bolts. Tighten
tank bolts to 6-9 in-lbs {0.7-1.0 Nm) torque. See Figure 3-47.

8. Secure wire harness to brackel welded next to top
inboard seam of ol tank. Cable strap should pull harness
anto trim strip and off unprotected metal seam of oil tank.

9. See Figure 3-48. Position battery tray onto motorcycle fit-
ting tab at bottorm of tray over frame-mounted rubber
mount stud. Secure three corners of batftery tray to
brackets on il tank using bolts and washers. Position
wire form retainer for positive battery cable under front
bolt. Install locknut on frame-mounted rubber mount
stud. Tighten three bolts to 12-15 ft-lbs (16-20 Nm)
torgue. Tighten locknut on rubber mount stud to 36-60 In
Ibs (4.1-6.8 Nm) torgue.

10. Use worm drive clamp to secure free end of oil tank drain
hose to rear muffler mount lug. See Figure 3-49.

/ Return 11. Fill oil tank. See EMNGINE LUBRICATION SYSTEM,
" vyent fitting CHANGING OIL AND FILTER, INSTALLATION.
fitting

Figure 3-44. Remove/Inspect Rubber Mounts

1. Pipe tee

2. Hose clamp
3. Pipe elbow
4. Feed/drain hose, 3 inch
5. Feed/drain hose, 8 inch
6. Drain hose, 4-1/4 inch
7. Trim strip (3)

8. Battery tray bracket

9. Qil tank

10. Rear muffler mount

11. Worm drive clamp
12. Rubber mount (3)
13. Feed hose

xlhzankdt

Top View

Figure 3-45. Engine Oil Tank Assembly
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Figure 3-46. Install Qil Tank (Left Side View)

AcauTion

Remove worm drive clamp and drain hose from rear muf-

tler

mount lug. Allow a small amount of oil to flow from

hose before reconnection. This action removes air from

the
tion

12,

13.

hose and prevents the possibility of oil pump cavita-

Place large end of siot on attachment clip {of ignition
module connector) over T-stud on rear side plate of bat-
tery tray; push connector assembly to engage small end
of slot. Install battery pad and battery onto battery tray.

Install battery cables, positive cable first. See BATTERY,
INSTALLATION AND CONMNECTION in Section 7,

. Install seat. See SEAT. INSTALLATIOMN in Section 2.

A0DE0a3x Welded Qil tank

Wire harness Bracket

T Electrical
bracket

Figure 3-47. Secure Wire Harness
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Figure 3-48. Install Battery Tray (Left Side View)
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Oil tank _,;f

Figure 3-49. Secure Qil Tank Drain Hose




OIL PRESSURE SIGNAL LIGHT
SWITCH (FIGURE 3-50)

The oil pressure signal light switch is a pressurg-actuated
diaphragm-type switch. When oil is not circulating through the
system or when oil pressure is abnormally low, spring tension
holds the switch contacts closed, thereby complating the sig-
nal light circuit and causing the indicator lamp to illuminate.

Fl bk ey Qil pressure Siﬂﬁal

E‘Q\\ T light mltr.:h.# /-
I O N

If the ignition is furned back on immediately after the engine is
stopped, the ol light may not turn on right away because of oif

NOTE

pressure retained in the filter housing.

Qil Pressure

Signal Light Probable Causes

Stays on at ® Empty oil tank.

speeds above | @ Clogged feed ling {ice and sludge,

idie. freezing temperatures).

® Air-bound oil line

® Grounded oil switch wire.

® Malfunctioning signal switch,

¢ Diluted oil,

® Malfunctioning check valve (see
OIL FILTER MOUNT;.

Flickers atidle. | ® Incorrect idle speed. Malfunction-
ing ar improperly installed check
valve (see OIL FILTER MOUNT).

Does not glow ® Malfunctioning signal switch.

when ignitionis | @  Malfunction in wiring.

turned on (prior | ®  Burned-out signal bulb.

to operating ® Dead battery {see NOTE above).

engine).

Figure 3-50. Qil Pressure Signal Light Switch

OIL PRESSURE SIGNAL LIGHT

The oil pressure signal light turns ON when:

# Ignition switch is turned on prior to starting engine.

@ Cilis not circulating through the running engine,

@ Oil pressure is abnormally low on the running engine.
& Engine is idling far below 1000 rpm.

The oil pressure signal light turns OFF when:

& Oilis circulating with adequate pressure through
the engine running at 1000 rpm or greater.
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OIL PRESSURE (FIGURE 3-51)

The oil pump is nonregulatory and delivers its entire voluma
of oil under pressure to the oil filter mount. When an engine is
cold, the enging oil will be more viscous (i.e., thicker). During
starl-up of a cold engine, oil pressure will be higher than nor-
mal and oil circulation will be somewhat restricted within the
piling system. As the engine warms to normal operating tem-
perature, the engine oil will warm up and become less vis-
cous — oil pressure decreases.

When an engine is operated at high speeds, the volume of oil
circulated through the oiling system increases, resulting in
higher oil pressurg. As engine speed is reduced, the volume
of oil pumped is also reduced, resulting in lower oil pressura,

To check oil pressure, use OIL PRESSURE GALGE (Part No.
HD-96921-52A) and OIL PRESSURE GAUGE ADAPTER
i(Part No. HD-296940-52A). Remove oil pressure switch and
insert pressure gauge fitting.

Run the engine until oil reaches normal operating tempera-
ture (motorcycle should be driven at least 20 miles (32 km) at
or above 50 mph (80 km/h)). At 2500 rpm, oil pressure will
vary from 10-17 psi (69-117 kN/m?). At idle speed (950-1050
rpm), oil pressure will vary from 7-12 psi (48-83 kN/r).

CRANKCASE BREATHING SYSTEM
(Figure 3-52)

On piston downstroke, a mixture of crankcase air and oil mist
is vented up the push rod covers (1) through an umbrella
valve (3) in each middle rocker box section.

1. Oil pressure gauge adapter ;
2. Oll pressure gauge
3. Nipple adapter

Figure 3-51. Checking Qil Pressure

The oil mist separates from the crankcase air, collects and
passes through a small drain hole (2) where it eventually
returns to the crankcase. The crankcase air is routed through
a passage in each cylinder head. The crankcase air then trav-
els through each air cleaner backing plate mounting balt (4)
into the filtered side of the air cleaner

bO143xIx

Push rod cover (2)

Qil drain hole

Umbrella valve

Bolt, air cleaner backplate mounting

Figure 3-52. Crankcase Breathing System - Typical Cylinder
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OILING SYSTEM (FIGURE 3-53)

NOTE

The following paragraph numbers correspond with the num-
bered callouts in Figure 3-53.

1.

il is gravity-fed from the oil tank to the gerotor-style oil
pump through a feed hose. Qil enters the feed section
and fills a cavity located under the feed pump.

NOTE

A complele explanation of the gerotor pump is given under

QIL PUME

2. The feed pump transfers oil from the inlet cavity through
the feed hose to the ol filker mount.

3. Oil flaws through the filter mount cavity to the oil filter.

4. Qil enters the peripheral cavity of the oil filter, passes
through the filtering medium into the central cavity of the
oil filter, and flows into the filter adapter (fitting which
connects filter to filker mount).

5. Adequate oil pressure in the filter mount cavity activates
the oil pressure signal light switch and shuts off the oil
pressure signal light.

6. Qil flowing from the filter adapter opens the check ball.
The check ball opens at 4-6 psi (28-41 kN/m®) oil pres-
sure.

7. With the check ball open, oil flows into the crankcase
feed galley.

8.  Qil flows thraugh the feed galley in the crankcase to the
tappet blocks and hydraulic lifters. Cross-drilled pas-
sages intersect the main feed galley and carry oil to
each hydraulic lifter.

8. Oil also enters an intersecting passage in the gearcase

cover. Oil flow is then routed to the crankshaft area.

10.

11.

12,

13.

14,

15,

186,

17,

18.

Oil enters a hole in the end of the pinion gear shaft and
travels to the right flywheel where it is routed through the
flywheel to the crankpin. Qil is forced through the crank-
pin to properly lubricate the rod bearing assembly.

Gil flows up passages in the push rods to the rocker
arm shafts and bushings,

The valve stems are lubricated by oil supplied through
drilled oil holes in the rocker arms.

Qil collected in the push rod areas of the cylinder heads
flows down the push red eovers, through drain holes in
the tappet blocks and into the gearcase. After providing
lubrication to the gearcase components the oil flows to
the return side of the oil pump.

Feed oil to the rocker area is returned to the crankcase
through a passage in the head and cylinder.

Qil collected in the sump is splash-fed to the pistons,
cylinder walls and flywheel components.

Qil collected in the sump area returns to the scavenge
section of the oil pump through a passage located in the
rear section of the sump. Oil flow to the pump is accom-
plished by the scavenging effect of the pump and by the
pressure created by the downward stroke of the pistons.

Return oil fills a cavity above the pump's return gears.
The return gears pump oil back to the oil tank,

A small amount of oil flows fram the feed galley in the
right crankcase half through a restricted orifice, which
sprays the oil onto the rear intake cam gear in the gear-
case. Oil is transferred to the teeth of all the cam gears
through the gear meshing action.
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OIL PUMP

General

See Figure 3-54. The oll pump consists of two gerotor gear
sets, feed and scavenge (return), housed in one pump body.
The feed pump distributes oil to the engine, the scavenge
pump returns oil to the tank.

A gerotor-type gear set has two parts — an inner and an
outer gerotor. The inner gerotor has one less tooth than the
outer gerotor. Both gerotors have fixed centers which are off-
set to each other.

In a gerotor gear set, oil is transferred fram inlet to outlet as it
is trapped between the rotating inner and ocuter gerotors. The
illustration shows the principle of gerotor operation;

1. During the first 180" of rotation, the cavity between inner
and outer gerotors gradually increases in size until it
reaches its maximum size, equivalent to the full volume
of the "missing tooth.” The gradually enlarging cavity cre-
ates a vacuum into which oil flows from the inlet.

2. During the next 180° of rotation, the size of the cavity
decreases forcing ol into the outlet. See Figure 3-55.

Gravity-fed oil from the oil tank enters the pump through
fitting (5). It is forced by gerotor set (7) through a hose to
the oil filter.

Return cil from the flywheel compartment is drawn back
into the pump. Returning oil from the gearcase compart-
ment drains directly into the pump and is forced by gero-
tor set {9) back to the oil tank.

See Figure 3-53 for oil passages within the engine.

The il pump seldom needs servicing. Before you disassem-
ble an oil pump suspected of not producing adequate oil
pressure, be absolutely certain that all possible related mal-
functions have been eliminated:

1. Make sure all il line clamps are tight and that lines are
not pinched or damaged.

2. Check oil level and condition of ail in tank. Pressure will
be affected if oil is diluted. In freezing weather, proper
circulation of oil can be affected if the oil feed line
becomes clogged with ice and sludge.

BODEIEy S Oil drawn
Outer into cavity
Inner gerotor gerotor between teeth

Figure 3-54. Principle of Gerotor Operation



3. Check for a grounded oil pressure switch wire or a faulty
switch if oil indicator light fails to go out with engine run-
ning.

4. See ENGINE, LUBRICATION for additional information.

A1 49x%3x

-

1. Cover, oil pump 8. Gerotor assy,
2. Screw, w/washer (2) scavenge
3. Screw,Torx (2) 9. Retaining ring
4. Connector 10. Washer, thrust
5. Hose fitting 11. Q-ring
6. Gerotor assy, feed 12. Body, oil pump
7. Gerotor separator 13. Elbow fitting

plate 14. Gear shaft

15. Gasket

Figure 3-55. O Pump

Removal/Disassembly
NOTE

O pump can be removed with engine in frame and without
removing gearcase cover.

1. Drain oil from oil tank.

2. See Figure 3-45. Disconnect and tag the three oil hoses
fram the pump as shown,

NOTE
Do not remove feed hose fitting from the pump. Loosen large
nut connected to fitting and then remove pressurized feed
hose.

3. See Figure 3-55. Carefully remove two screws (2) that
sacure pump to crankcase. Pump will drop with screws
removed. Discard mounting gasket (16),

4. Remove two Torx screws (3). Lift cover (1) off body (12).
Remove and discard O-ring (11).

5. Slide both pieces of feed gerotor set (6), separator plate
(7} and both pieces of scavenge gerotor set (8) off gear
shaft (14).

6. HAemove and discard retaining ring (9). Remove thrust
washer (10) and gear shaft (14).

BOCET w3y

Outer
gerotor

Wear limit
Inner gerotor T

Figure 3-56. Gerotor Wear Limits

Cleaning, Inspection, and Repair

1. Clean all parts in cleaning solvent. Blow out holes and oil
passages with compressed air,

2. See Figure 3-56. Inspect both gerotor sets for wear. Mash
pieces of each set together as shown. Use a feeler gauge
to determine clearance.

The maximum allowable clearance between gerotors is
0.004 in. (0.10 mm). Replace gerotors as a sel if clearance
exceeds this dimension.

3. Measure thickness of feed gerotors with a micrometer. I
they are not the same thickness, replace as a set.

4. Check gear shaft (14} teeth for damage or wear. Replace if
NECessary.
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Assembly

1. See Figure 3-55. Install gear shaft (14) through body
{12). Position thrust washer {10} over end of shaft. Install
new rataining ring {9) into groowve in shaft.

NOTE

Liberally coat all moving paris with clean engine oil fo ensure
easy assembly and smooth operation at start-up.

2. Insert inner gerotor of the scavenge gerotor set (8) over
gear shaft.

3.  Place outer gerotor aver inner to complete scavenge set
{8).

4. Position separator plate (7) into case and line up slots on
perimetar with tabs inside oil pump body (12).

5. Place feed gerotor set (6) over gear shaft (14).

6. Install a new C-ring (11) into groove in cover {1). Place
cover onto pump body. Install two Torx cover screws (3),
Tighten screws (3) to 125-150 in-lbs (14.1-16.9 Nm)
torgque.

7. Place new mounting gasket (16) in position.

8. Secure pump to crankcase with two screws (2). Tighten
screws to 125-150 in-lbs {14.1-16.9 Nm} torque.

9. See Figure 3-41. Install oil pump hoses at pump.

NOTE

Use new hose clamps. If fittings were removed, use
TEFLON® PIPE SEALANT or HYLOMAR® on fitting threads.

OIL FILTER MOUNT
General (Figure 3-57)

Cil is pressure-fed from the oil pump to the oil filter mount (2)
via a hose connection (6). Oil travels through the filter mount
into the filter via outer filter holes.

Adequate oil pressure activates the oil pressure signal light
switch (5) in the filter mount, which turns off the oil pressure
indicator lamp,

The check ball (3} in the filter adapter (1) “opens™ at 4-6 psi
28-41 kamE} oil pressure. Filtered oil leaves the filter, flow-
ing past the check ball.

Disassembly (Figure 3-57)

1. Remove oil filter adapter (1) from oil filter mount (2).
Remove check ball (3) and spring (4).

2. Remove oil pressure signal light switch (5).
Cleaning and Inspection (Figure 3-57)

Thoroughly clean all parts in cleaning solvent. Blow out holes
and passages using compressed air.,

bO170asx

Qil filter adapter

Qil filter mount

{part of right crankcase half)
Check ball

Spring

Qil pressure signal light switch
Feed hose

Indicator lamp wire

[ % ey

B

Figure 3-57. Qil Filter Mount
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Assembly (Figure 3-57)

NOTE

Use TEFLON® PIPE SEALANT or HYLOMAR® on all fittings
instalied to ol filter mourt,

1

Install oil pressure signal light switch (5), Tighten to 5-
7 ft-lbs (7-9 Nm) torque.

Apply LOCTITE® THREADLOCKER 242 (blug) to the
threads on that end of the adapter (1) which is installed
info oil filter mount (2). Do not apply LOCTITE to adapter
threads on oil filter element side.

NOTE

The oil filter adapter has identical ends; either end may be
installed into the ol filter mount.

Place spring (4) and check ball (3) into threaded hole at
center of mount {2). Push adapter (1) against ball to
compress spring. Install threaded end (with LOCTITE)
into threaded hole at center of mount (2). Tighten
adapter to 8-12 ft-lbs (11-16 Nm) torgue.

Connect pressure switch wire.

Pour about 4 fl oz. (120 ml) of clean engine oil into filter.
Apply a light coat of oil to oil filter gasket. Install oil filter
onto oil fitter mount/adapter assembly; tighten filter an
additional 1/2 to 3/4 turn after gasket contacts filter
mount surface.

Fill oil tank with proper cil. See LUBRICATION.



VALVE TAPPETS

GENERAL

See Figures 3-9 and 3-58. The tappet assembly consists of
tappet and roller. The tappet and roller, under compression
force from valve spring, follow the surface of the revolving
cam. The up-and-down motion produced is transmitted to the
valve by the push rod and rocker arm. The tappet contains a
piston (or plunger) and cylinder; it also contains a check
valve, which allows the unit to fill with engine oil, thereby
reducing clearance in the valve train,

001 T4ax

| Piston

L

e ol O, W e

il oil

" ‘

S ok

valve

Roller

Figure 3-58. Tappet Assembly

Whean a tappet is functioning properly, the assembly operates
with minimal tappet clearance. The unit automatically com-
pensates for heat expansion to maintain a no-clearance
condition.

It is normal for tappets to click when engine is started after
standing for some time. Tappeis have a definite leakdown
rate which permits the oil in the tappets to escape. This is
necessary to allow units to compensate for various expansion
conditions of parts and still maintain correct clearance opera-
tion. Tappets are functioning properly if they become guiet
after a few minutes of engine operation.
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REMOVAL (FIGURE 3-9)

1. Clean all dirt from around crankcase, and blow lopse
particles from area with compressed air.

2. Remove the upper, middle, and lower rocker covers. See
CYLINDER HEAD earlier in this section. Pull the push
rod upward through top of cylinder head.

3. Remove socket screw (11) and washer (13). Lift retainer
plate (2) and seal (8) upward a few inches on push rod
cover (7). Push upward on push rod cover while pulling
bottom of cover (7) clear of crankcase. Remove cover
(7).

4. FAemove socket screw (5), washer (14), and plate (4).
Pull O-rings (3) off ends of pins (2) and discard. Grasp
ends of pins (2) and pull outward free of crankcase. A pli-
ers is a handy tool to free pins (2). With a thin-bladed
screwdriver in the retainer groove al the top of the tap-
pet, pry upward on the tappet until it extends above the
gearcase and can be pulled out by hand.

CLEANING AND INSPECTION

1. Clean all parts, except rollertappet assambly, thoroughly
in solvent, Blow dry with comprassed air,

2. Inspect valve tappets for excessive clearance in guide.

Clearance should be 0.0008-0.0020 in. (0.020-
0.051 mm).
Accurately measure tappet bore inner diameter with a
gauge. Service wear limit is 0.0030 in. (0.076 mm).
Excessive lappet guide clearance is corrected by fitting a
new tappet and/or replacing crankcases,

NOTE

fnside and oulside micrometers used for measuring tappels
and tappet guides must be calibrated to ensure accurate
readings.

3. Check tappet roller free play. Roller clearance on pin
should be within 0.0008-0.0010 in. (0.015-0.025 mm).
Recommended service practice is tappet replacement.
Service wear limit is 0.0015 in. {0.038 mm).

4. Check tappet roller end clearance. Clearance should be
0.008-0.022 in. {0.203-0.559 mm). Service wear limit is
0.026 in. (0.660 mmj).

5. Tappets should be soaked in clean engine oil and kept
covered until assembly.



INSTALLATION (Figure 3-9)

1.

Rotate engine so that both tappets (6), from the cylinder
being serviced, will be installed on the base circle (low-
est position) of the cam.

Apply a liberal amount of engine oil to tappet assembly
{especially rolier needles), to ensure smooth initial oper-
ation.

Insert tappet (6) into bore in crankease (1). Rotate tappet
so that flats at upper end of tappet face the front and rear
of the engine. If the tappet is instalied incorrectly, pins (2)
cannot be inserted.

Insert pins (2} in the holes in crankcase. Place new O-
rings (3) over ends of pins. Install plate (4) using screw

(5) with washer (14). Tighten screw (5) to 80-110 in-lbs
(9.0-12.4 Nm).

Slide new seal (8), and place retainer {9), over top of
push rod cover (7). Position new O-ring (10} at top of
push rod cover. Hold cover at an angle and insert top
through hole in cylinder head. Push up on cover while
aligning bottom of cover with tappet bore in crankcase.
Lower retainer (2) with seal (8) anto crankcase, aligning
locating pin (15) with hale in retainer,

Insert screw (11) with washer (13) through hole in
retainar (3), and thread into tapped hole in crankcase.
Tighten screw {11) to 15-18 ft-lbs {20-24 Nm) torgue.

Install rocker covers. See CYLINDER HEAD earlier in
this section.
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GEARCASE COVER AND CAM GEARS

GENERAL REMOVAL/DISASSEMBLY
: (Figure 3-59)
Read the complete gearcase section carefully before you
begin any service work. 1. Thoroughly clean area around gearcase cover (17) and

For the gearcase components to operate at their optimum, all
components must be properly fitted and matched. Changing
one component can affect many others, It is important to
know and understand all inspection procedures and how
components interact.

tappets. Blow loose dirt from crankcase with compressed

air,

Remove any parts that will interfere with gearcase disas-
sembly (i.e., exhaust pipe, footrest, air cleaner, brake

pedal, etc.).

Remove push rods; see CYLINDER HEAD.
Remove tappets; see VALVE TAPPETS.

BODSEaEx
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1. Rear exhaust cam gear 7. Front intake cam gear bushing 13.
2. Rear intake cam gear 8. Front exhaust cam gear bushing 14.
3. Front intake cam gear 9. Gearcase cover gasket 15.
4. Front exhaust cam gear 10. Right crankcase half 16.
5. Pinion gear 11. Nut 17.
6. Seal 12. Qil pump drive gear

Cam gear bushing (4)

Rear exhaust cam gear bushing
Rear intake cam gear bushing
Pinion shaft bushing

Gearcase cover

Figure 3-59. Gearcase and Valve Train Components
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5. Check for minimum cam gear end play; see ASSEMBLY
procedure. Record readings.

Remove cam position sensor and rotor; see Section 7.

Place a pan under gearcase to collect oil. Remove cover
screws. Carefully remove gearcase cover. Discard old
gasket (9).

NOTE
If cover dogs not come loose on removal of screws, tap lightly
with a rawhide hammer. Never pry cover off

8. Remowve cam gears (1, 2, 3, and 4). Carefully mark aach
component to ensure correct installation.

~ NOTE
Nut (11) is secured by Loctite-262 on the nut threads.

9. Remove nut (11). Slide pinion gear (5) and il pump
drive gear (12) off pinion shaft.

CLEANING, INSPECTION, AND
REPAIR

1. Thoroughly clean gearcase compartment, gearcase
cover, and gears in solvent to remove oil and carbon
deposits.

2.  Blow out all cover oil passages and bushings with com-
pressad air.

3. Clean cld gasket material from gearcase and cover faces
with cleaning solvent.

Cam and Pinion Gear Identification,
Inspection, and Selection

See Figure 3-60. Cam lobes are stamped with a number ({1,
2. 3, or 4) followed by letter "D” or "W." The number identifies
the cam locationfunction; the letter “D" or “W" indicates
model year application:

1D {or W) = rear exhaust
20 {or W) = rear intake
3D (or W) = front intake
40 {or W) = front exhaust

Use only "W" cams on 1998 XL Sport models. "D" cams are
used on all other models.

See Figure 3-61. Measure the gear diametar with a microme-
ter over 0,108 in. (2.74 mm) diameter gauge pins on opposite
sides of the gear. The pins are of the proper size to fit
between the contacting surfaces of the gear teeth. Gear
diameter should be measured in at least two places 90°
apart. Use GAUGE PIN SET (Part No. HD-38361) when
maasuring pinion and cam gear sizes.

Cam and pinion gears are individually selected for each spe-
cific gear cover through sophisticated computer-aided mea-
suring technigues in a controlled environment. Each gear is
assigned an individual color code based on its diameter
(measured with gauge pins). When cam and/or pinion gears

40350

Figure 3-61. Measuring Gear Size

are replaced, always use the same color code as found on
gears being replaced to ensure that the gear operation
remains as quiet as possible. See Figure 3-62 for location of
cam and pinion gear color codes.

NOTE

On flywheel pinion shaft, a paint dot is located on the shaft
perimeter near the centerline of the keyway. This dot identifies
the pinion shaft inner race size. Do not use this dot to select
pinion gear size.

See the CAM AND PINION GEAR COLOR CODE AND
DIAMETER table which follows. Compare the previously
measured diameter of each gear with the specifications
{listed in inches) shown in the table to determine amount of
wear an gear teeth.

NOTE

Prior fo changing any cam gears, check gear shaft fit within
corresponding bustings. Worn bushings can cause excessive
backlash.
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X = Color code location on gear face

LRl

Rear exhaust cam gear 1D (or 1W)
Rear intake cam gear 2D (or 2W)
Front intake cam gear 3D (or 3W)
Front exhaust cam gear 4D (or 4W)

Pinion gear

Figure 3-62. Cam and Pinion Gear Color Code Location and Timing Mark Indexing

CAM AND PINION GEAR COLOR CODE AND DIAMETER

2

2

(48.362-48.372)

(44 285-48.296)

{61.102-61.112)

[48.362-48.372)

(45 285-48.296)

GEAR NOQ. & POSITION 1
INBOARD OUTBOARD - 4 o
COLOR CODE Rear Rear Rear Front Front Pinion
(1 paint dot) Exhaust Intake Intake Intake Exhaust
BROWN 1.8010-1.9014 1.9040-1.5044 2.4026-2.4030 1.8010-1.9014 1.9040-1,9044 1.2758-1.2761
(48.285-48.296) | (48.362-48.572) | (61.025-61.035) | (48.205-48.286) | [48.362-4B.972) | (3240532413
BLUE 1.9015-1.9019 1,9035-1.9039 2.4031-2 4035 1.8015-1.5019 1.9035-1,9039 1.2754-1.2757
(48.298-48.308) | (48.349-48.359) | (61.032-61.049) | {48.2098-48.308) | (48.349-48.359) | (32.995-32.403)
RED 1.9020-1,.9024 1.90E0-1.9034 2 40362 4040 1.9020-1 9024 1.5030-1.9034 1.2750-1.2753
(48.311-48.321) | (4B.336-48.346) | (B1.051.61.062) | (48.311-48321) | (48.335-48.946) | (37.385.32.393)
WHITE 1.9025-1,9029 1.8025-1.8029 2.4041-2 4045 1.9025-1,9029 1,8025-1.9029 1.2746-1.2749
[48.323-468.334) | (4B.323-48.334) | (B1.064-61.074) | (48.323-48334) | (48.323-48.934) | (32.375-32.382)
GREEN 1.9030-1.9034 1.8020-1.8024 2.4046-2 4050 1.8080-1,.9034 1.9020-1.9024 1.2742-1 2745
[48.336-48.346) | (4B.311-48.321) | (B1.077-61.087) | [48.336-48.346) | (48.311-48.921) | (32.365-32.372)
YELLOW 1.9035-1.9039 1.8015-1.8019 2.4051-2.4055 1.8035-1.9039 1.8015-1.9019 1.27368-1.2741
{48.340-48.350) | (4B.098-48.308) | (61.089-61.100) | (48.349-48.350) | (45.298-48.308) | (32.354-32.382)
BLACK 1,9040-1.5044 1.9010-1.80714 2 4056-2 4060 1.9040-1,9044 1.5010-1.9014 1.2734-1.2737

(3234432 353)
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Bushing Inspection and Removal

1. See Figure 3-59. Bushings (7, 8, 13, 14, 15, and 18) are
press fit in gearcase cover (17) and crankcase. Inspect
each bushing against its corresponding cam gear shaft
or pinion gear shaft.

Correct Service Wear
Gear Shai Clearance Limit
i ﬂ.DDD?-E;.{]{JEE in. 0.003 in.
0.018-0.056 mm 0.08 mm
i 0.0023-0.0043 in. 0.005
Pinion 0.058-0.109 mm 0.13mm

2. See Figure 3-63. Use a BUSHING AND BEARING
PULLER {Part No. HD-95760-69A) to remove bushings
from gearcase cover and crankcase.

Figure 3-63. Removing Bushing

Bushing Installation

NOTE
inslalling and reaming crankcase and gearcase cover bush-
ings may alter the center distances belween mating gears
and may result in an increase in gear noise. For guigt-runmng
gears, the gears showld be matched to the center distances.

CAM GEAR BUSHINGS IN RIGHT CRANKCASE HALF

1. See Figure 3-64. Each cam gear bushing (1}, to be
installed in right crankcase half (2), must be positioned in
crankcase bore with its oiling slot at exact top of bore (12
o'clock position),

bD0EEs3x

Slot at top

1. Cam gear bushing 2. Right crankcase half

Figure 3-64. Cam Gear Bushing Installed in Crankcase

2. Using an arbor press, install each bushing in its crank-
case bore so that bushing shoulder contacts crankcase
boss.

3.  After you install a new bushing in right crankcase half,
ream the bushing to correct size. See BUSHING REAM-
ING.

CAM GEAR BUSHINGS (EXCEPT REAR INTAKE BUSH-
ING) IN GEARCASE COVER

1. See Figure 3-59. Using an arbor press, install each
bushing (7, 8, and 14) in its gearcase cover (17) bore so
that bushing shoulder contacts cover boss. There is no
need to orient these particular bushings in any specific
position of rotation within gearcase cover bores.

2. After you install a new bushing in gearcase cover, line-
ream the bushing to correct size. See BUSHING REAM-
ING.

REAR INTAKE CAM GEAR BUSHING IN GEARCASE
COVER

1. See Figure 3-58. Rear intake cam gear bushing {15}
must be installed in its gearcase cover {17) bore using
an arbor press. You will need to orient the bushing in a
specific position of rotation within the cover bore, and will
nead to drill a lubrication hole in the bushing, according
to the following procedures.

2. See Figure 3-85. Position bushing (1) over bore of gear-
case cover (2] with chamiered edge downward and slot
upward. Align slot in bushing with slot in gearcase cover
boss. Press bushing into cover bore until bushing is flush
with cover boss.
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Drill 5/32 in.
{(3.97 mm)

Slot

1. Rear intake cam gear bushing
2. Gearcase cover

Figure 3-65. Rear Intake Cam Gear Bushing
Installed in Gearcase Cover

3. Drill a 5/32-in. (3.97 mm) diameter hole through bushing
using existing hole in gearcase cover as a guide.

4. After you install a new bushing in gearcase cover, line-
ream the bushing to the correct size. See BUSHING
REAMING.

PINION SHAFT BUSHING IN GEARCASE COVER

1. See Figure 3-58. Using an arbor press, install pinion
shaft bushing (18) in its gearcase cover {17) so that
bushing is flush with cover boss. There is no need to ori-
ent this particular bushing in any specific position of rota-
tion within the gearcase cover bore.

2. Although the original pinion shaft bushing is not “pinned,”
the replacement bushing must be secured, from passible
rotation within the cover bore, by installation of a dowel
pin. See Figure 3-86. Drill a No. 31 hole, 0.281 in.
[7.14 mm) deep, at top side of boss (side toward top of
gedarcase cover), centering the drill bit on the cover bore
circle (hole is drilled half in bushing O.D. and half in cover
bore 1.0},

3. Drive a new dowel pin no more than 0.20 in. (5.1 mm)
below the bushing face. Carefully peen edges of haole to
lock the pin in place.

4. After you install a new bushing in gearcase cover, line-
ream the bushing to the correct size. See BUSHING
REAMING.

Bushing Reaming

NOTE
® [nstalling and reaming crankcase and gearcase cover
bushings may alter the center distances between mating
gears and may result in an increase in gear noise. For
quiet-running gears, the gears should be matched to the
center distances.
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Figure 3-66. Drilling Dowel Pin Hole

® Bushings in right crankcase half serve as pilots for ream-
ing gearcase cover bushings and must, therefore, be
reamed fo size first.

® Afler reaming any bushing, check shaft fit in the bushing.
It may be necessary fo make a second pass with reamer
fa aftain proper fit.

CAM GEAR BUSHINGS IN RIGHT CRAMKCASE HALF

1. Separate two halves of crankcase, if not already accom-
plished. Place right crankcase half on flat surface with
gearcase side upward. Bushing to be reamed must be
oriented as shown in Figure 3-64.

2. See Figure 3-67. Position CAMSHAFT BUSHING
REAMER PILOT (Part Mo. HD-38871) onto gearcase
side of crankcase half; upper right and lower left indexing
holes in pilot must be placed over dowels in crankcase
half. Insert two belts (supplied with pilot) through two
remaining holes in pilot, and into threaded holes of
crankcase half. Tighten bolts securely.

3. Insert the 11/16-in. diameter reamer through pilot hole
and into bushing while turning reamer clockwise, Con-
tinue turning reamer clockwise through bushing until
smooth shank of reamer passes through hole in pilot.

4. Detach reamer from handle. Pull reamer out opposite
side of crankcase half.

5. Thoroughly clean right crankcase half, removing all
metal chips/shavings. Blow out all oil passages using
compressed air.

CAM GEAR BUSHINGS (EXCEPT REAR INTAKE BUSHING) IN
GEARCASE COVER

NOTE
Newly installed cam gear bushings in the gearcase cover
must be ling reamed, using the right crankcase half as a pilot
far the reamer, to establish correct clearance and to ensure
perfect alignment. If crankcase halves are not separated on
your motorcycle, use a spare right crankcase half to perform
ihe fallowing line reaming procedures.



Figure 3-67. Reaming Cam Gear Bushing in Right
Crankcase Half

See Figure 3-59. Bushings (7, 8, and 14} to be reamed
must be installed in gearcase cover (17) as described in
BUSHING INSTALLATION. Aftach gearcase cover to
right crankcase half (10}, which has been disassembled
from left crankcase half, securing with a minimum of
three mounting screws.

Insert a standard 11/16-in. diameter reamer through the
previously reamed cam gear bushing {13) in right crank-
case half, which is in line with one of the bushings to be
reamed in gearcase cover,

Turn reamer clockwise through bushing in cowver until
reamer bottoms. Then give reamer one complete clock-
wise turn to size the bushing. Continue turning reamer
clockwise while extracting reamer from bushing.

Repeat Steps 2 and 3 for remaining two cam gear bush-
ings {except rear intake bushing) in gearcase cover, if
required.

Separate gearcase cover from right crankcase half.
Inspect bushings for proper cam gear shaft fit. Repeat
ling reaming oparation if necessary.

Thoroughly clean gearcase cover, removing all metal chips!
shavings. Blow aut all oil passages using compressed air,

REAR INTAKE CAM GEAR BUSHING IN GEARCASE
COVER

NOTE

A newly installed rear intake cam gear bushing in the gear-
case cover must be line reamed, using the right crankcase
half as a pilot for the reamer, fo establish correct clearance
and to ensure perfect alignment. If crankcase halves are not
saparated on your motorcycle, use a spare right crankcase
half ta perform the following line reaming procedures,

1. See Figure 3-53. Rear intake cam gear bushing (15)
must be installed in gearcase cover (17) as described in
BUSHING INSTALLATION.

2. Identify the previously reamed rear intake cam gear
bushing (13} in right crankease half (10), which has been
disassembled from left crankcase half. Insert the shank
end of REAR INTAKE CAM GEAR BUSHING REAMER
(Part No. HD-94803-67) through gearcase side of this
bushing.

3. With reamer inserted into bushing in right crankcase half,
attach gearcase cover to right crankcase half, securing
with a minimum of three mounting screws.

4. Turn reamer clockwise through bushing in gearcase
cover until reamer bottoms. Then give reamer one com-
plete clockwise turn to size the bushing. Continue turning
reamer clockwise while extracting reamer from bushing.

5. Separate gearcase cover from right crankcase half,
Inspect bushing for proper cam gear shaft fit. Repeat line
reaming operation if necessary.

6. Thoroughly clean gearcase cover, removing all metal chips/
shavings. Blow out all oil passages using compressed air.

PINION SHAFT BUSHING IN GEARCASE COVER

NOTE

A newly installed pinion shaft bushing in the gearcase cover
must be line reamed, using both the right crankcase half and
Part No. HD-94812-87 as pilots for the reamer, to establish
correct clearance and to ensure proper alignment. If crank-
case halves are nol separated on your motorcycle, use a
spare right crankcase half to perform the following line ream-
ing procedures.

1. See Figure 3-59. Pinion shaft bushing {(16) must be
installed in gearcase cover (17) as described in BUSH-
ING INSTALLATION. Atftach gearcase cowver 1o right
crankcase half {10}, which has been disassembled from
left crankcase half, securing with a minimum of three
mounting screws.
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2. See Figure 3-68. Install PINION SHAFT BUSHING

REAMER PILOT (Part Mo. HD-94812-87) into right
crankcase roller race. Insert PINION SHAFT BUSHING
REAMER (Part No. HD-84812-1) through the pilot.

Figure 3-68. Line Reaming Pinion Shaft Bushing

Turn reamer clockwise through bushing in gearcase
cover until reamer bottoms. Then give reamer one com-
plete clockwise turn to size the bushing. Continue turning
rearmer clockwise while extracting reamer from bushing.

Separate gearcase cover from right crankcase half.
Inspect bushing for proper pinion shaft fit. Repeat line
reaming cperation if necessary.

Remove pilot from right crankcase roller race. Thor-
cughly clean gearcase cover, removing all metal chips/
shavings. Blow out all oil passages using compressed
air.

ASSEMBLY/INSTALLATION

1.

See Figure 3-59. Install oil pump drive gear {12) and pin-
ion gear (5) to pinion shaft. Mote that timing mark on pin-
ion gear tooth is aligned with keyway in 1.D. of pinion
gear, as shown in Figure 3-69. See Figure 3-70. The tim-
ing mark will allow you to easily position pinion gear (1)
over shaft key (2) and against oil pump drive gear (3} on
pinion shaft {4).

See Figure 3-59. Clean pinion shaft threads and nut (11)
threads. Apply several drops of LOCTITE® Threadlocker
262 (red) to threads of nut.

See Figure 3-71. Install CRANKSHAFT LOCKING TOOL
(Part No. HD-41506} aver pinion shaft. Install nut to pin-
ion shaft, tightening to 35-45 ft-lbs (47-61 Nm) torque.

See CAM AND PINION GEAR IDENTIFICATION,
INSPECTION, AND SELECTION, and Figures 3-60 and
3-62. Liberally apply engine oil to bushings, shafts, and
gears. Install all cam gears into bushings of right crank-
case half, properly aligning timing marks of cam gears
and pinion gear as shown in Figure 3-62.
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Figure 3-69. Pinion Gear Timing Mark and Keyway
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1. Pinion gear 3. 0Qil pump drive gear
2. Shaft key 4. Pinion shaft

Figure 3-70. Oil Pump Drive Gear and Pinion Gear
Installed on Pinion Shaft

Figure 3-71. Crankshaft Locking Tool

NOTE
Because of the larger diameter additional gear (which
mashes with the pinion gear) on the outhboard end of the rear
intake {20) cam gear, the rear exhaust (10) and front intake
{30) cam gears mus! both be instafled before the rear intake
{20) cam gear is installed.



See Figure 3-59. Install 2 new seal (6) and new dry gas-
ket {9) on gearcase cover {17).

Install gearcase cover over all gears and onto right
crankcase half (10). Secure cover to crankcase half with
11 socket head screws. Tighten screws evenly to BO-
110 in-lbs {9.0-12.4 Nm) torque according to the torque
sequence shown in Figure 3-72.

®OOT Tadx

Figure 3-72. Gearcase Cover Mounting Screw
Torque Sequence

Check cam gear end play for each cam gear as follows:

® Turn engine over until lobe of cam gear being
checked is pointing toward its respective tappet
guide hole.

® Using a flat blade screwdriver, gently pry the cam
gear toward gearcase cover.

® Using a feeler gauge, measure gap between bush-
ing (in crankcase half}) and cam gear shait thrust
face (shoulder). This is cam gear end play.

® Compare your cam gear end play measurements
with the SPECIFICATIONS al the beginning of this
section. Make repairs as required if end gap is less
than the minimum specified, or greater than the
maximum specified (Service Wear Limits).

Install valve tappets and push rods (see VALVE TAP-
PETS).

Install cam position sensor and rotor. Static time or align
scribed marks with sensor screws (see Section 7).

Install any components removed to gain access to gear-
case (e, exhaust system components, footrest, air
cleaner).
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CRANKCASE

GENERAL

When rod bearings, pinion shaft bearing, or sprocket shaft
bearing are in need of repair, the engine must be removed
from the chassis; see STRIFPING MOTORCYCLE FOR
ENGINE REPAIR in this section. It is recommended proce-
dure to check and make repairs to cylinder heads, cylinders,
gearcase and transmission at the same time (perform entire
engine ovarhaul).

AcauTion
Laying engine on primary side will damage clutch cable
end fitting.

ADJUSTMENT/TESTING

Flywheel End Play

See Figure 3-73. Before completely disassembling crank-
cases, check flywheel end play.

1. Aiter engine has been removed from chassis, securely
fasten it to a stand or workbench.

2. Remove gearcase cover. Attach a dial indicator to gear
side crankcase with indicator stem on end of gearshaft.

3. Sprocket shaft bearings must be preloaded to obtain an
accurate flywheel end play reading. A suitable tool can
be made by welding two handles to an old sprocket shaft
nut. Install the nut and sprocket. Tighten nut to 150-
165 ft-lbs (203-224 Nm) torgue.

4. Rotate and push on sprocket shaft while reading dial

indicator. Then rotate and pull on sprocket shaft while
reading dial indicator. It difference (end play) in indicator
readings is not 0.001-0.005 in. (0.025-0.13 mm), bearing
inner spacer (shim) (itern 6, Figure 3-75) must be
replaced. Choose spacer from following table, Use a
thinner spacer for less end play; use a thicker spacer for
mare end play.

Flywheel End Play Spacers (Shims)

[sliel= Ry

Figure 3-73. Checking Flywheel End Play
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Thickness
Part Number
inches mm

9155 0.0975-0.0985 2.476-2.502 |
9142 0.0995 - 0.1005 2.527-2.553
9143 0.1015-0.1025 2.578-2.603
9144 0.1035 - 0.1045 2.629-2.654
9145 0.1055 - 0.1065 2.680-2.705
9146 0.1075 - 0.1085 2.730-2.756 |
a147 0.1095- 0.1105 2.781-2.807
9148 0.1115-0.1125 2.832-2.857
9149 0.1135 - 0.1145 2.883-2.908

DISASSEMBLY

Crankcase Halves

1. Remove cylinder heads;
REMOVAL in this section,

seeé CYLINDER HEAD,

2. Remove cylinders and pistons; see CYLINDER AND

PISTON, REMOVAL in this section.

AcauTion

After removing cylinders, install plastic or rubber hose
over cylinder studs. Never lift or move crankcase by
grasping cylinder studs.

3. Remove oil pump and gearcase componenls; see
ENGINE LUBRICATION SYSTEM, OIL PUMP
REMOVAL and GEARCASE COVER AND CAM
GEARS, REMOCVAL in this section.



whides

Crankcase

Engine front mounting hardware

Engine rear mounting hardware

Upper case hex socket head screw - 2-1/2 in. long (4)
Bottom case hex head bolt - 3/4 in. long (4)

Access door hex socket head screw — 3-3/4 in. long

o ol L

Figure 3-74. Crankcase Hardware
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4.  Remove clutch and primary drive components; see PRI-
MARY DRIVE / CLUTCH, REMCWVAL in Section 6.

5. PRemove starter motor; see ELECTRIC STARTER,
STARTER. REMOVAL in Section 5.

6. Remove transmission; see TRANSMISSION CASE,
REMOVAL in Section 6.

7. See Figure 3-74. Remove screws (4) and rear engine
mount bolt securing crankcase halves together.

8. Position crankcase on work bench, gearcase side up.
Tap crankcase with rawhide mallet to loosen top half and
separate the halves.

AwaRNING

The following step requires using a press. Wear eye pro-
tection and make certain set-up is stable. The force
involved could cause parts to “fly out” and cause bodily

injury.
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See Figure 3-75. Mount the left case half and flywheel
assembly on a press table, supporting crankcase on par-
allel bars. Press on end of sprocket shaft with arbor
press until flywheel assembly is free from case half. Do
nat drive flywheel assembly from case half as flywheels
may be knocked out of alignment.

Figure 3-75. Pressing Flywheel from Crankcase



NOTE

See Figure 3-76.If it is necessary to remove either the pinion
shaft bearing (11) or sprocke! shaft bearing {4 and 3), pro-
ceed as follows:

10. Pinion bearing (11} will remain on pinion shaft. Remove
retaining ring (10}, and bearing {11) may be slipped off
pinion shaft

11, See Figure 3-78. Pull sprocket shaft bearing with
WEDGE ATTACHMENT FOR CLAW PULLER (Part MNo.
HD-95637-46) and TWO JAW PULLER (Part No. HD-
972932-61) using bolts in place of jaws.

12, See Figure 3-77. Use CRANKSHAFT BEARING TOOL
(Part Mo. HD-94547-80) to remove sprocket shaft outer
races.

NOTE

See Figure 3-76. Do not remove retaining ring (7); the crank-
case can easily be damaged during the removal process.
Removal of the retaining ring is not necessary for the remaoval
or instaliation of the outer bearing races.

A0

g L TIOH

LR

A EORTTTITE

gl

Figure 3-77. Sprocket Shaft Outer Race Removal

bt 303

1. Right crankcase half 7. Retaining ring ?
2. Left crankcase half 8. Sprocket left outer race
3. Connecting rod and flywheel 9, Sprocket left bearing
assembly 10. Retaining ring
4. Sprocket right bearing 11. Pinion shaft bearing
5. Sprocket right outer race 12. Pinion shaft bearing inner race
6. Spacer 13. Pinion shaft bearing outer race

Figure 3-76. Crankcase and Flywheel Assembly
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Flywheels (Figure 3-79)

1. Place flywheel assembly in holding fixture. Remove
crank pin nut {1). Strike left flywheel with soft metal mal-
lat at about 30 degrees from crank pin hole on wheel
periphery to loosen. Lift left flywheel (2) off crank pin.

2. Hold down crank pin bearing assembly (4} with a short
length of pipe or tubing so connecting rods (3) may be
slipped off bearings, then remove bearing assembly.
Secure bearings (4) together in set until they are washed
and refitted 10 crank pin.

3. Remove crank pin nut (2), then tap crank pin (8) out of
flywheel and remove key (7).

2B10a

Figure 3-78B. Removing Sprocket Shaft Roller
Bearing

3-58

CLEANING AND INSPECTION

1.

Wash all parts in solvent and blow dry with compressed
air. Examine crank pin for wear, grooving and pitting. If
the surface is at all worn, replace with new pin. Examine
flywheel washers. If either washer is worn or grooved, it
should be replaced. See REPLACING FLYWHEEL
WASHERS.

Examine connecting rod lower races. If they appear
slightly grooved or shouldered where edge of bearing
rollers ride, they may be lapped out, and an oversize
crank pin and new bearing installed. If they appear badiy
worn, grooved or pitted, new rods should be installed,
preferably as an assembly with new bearings and crank
pin.

Inspect bearing for wear, pitting and heat discoloration,
replace as required.

Inspect erank pin, crank pin roller and connecting rods for
correct free play.

REPLACING FLYWHEEL WASHERS
(FIGURE 3-79)

Replace worn flywheel washers (10) as follows:

1.

The washer is a close fit in flywheel recess and is
secured originally by punching flywheal metal tight
against the washer al several points. It is usually neces-
sary to drill a small hole {1/8 in. (3.2 mm) or smaller) at
the outer edge of the washer to permit prying with a
pointed tool.

NOTE

Drili hole only slightly deeper than thickness of washer. Avoid
removing more material than necessary.



bS5t

.I. f s \ .'.I
[ L) " \4{?
[ s .l (Y
'“.:'5.‘5 ‘\\
10 | /_;q;} A%
Y T , I~
-~ !u{ \\\__ ;'/ il I|
P N, R T |
T “ 1| |
5}{_,, R % 5 | 2
\‘X:/'Llf'l e " k e
% Y
Counterbore for Under cut
stepped washer (10) (shaded area)

NOTE

Same configuration on both flywheels.

Crank pin nut (sprocket side)
Flywheel (sprocket side)
Connecting rods

Crank pin roller and retaining set
Flywheel (gear side)

Crank pin

Crank pin key

Crank pin nut (gear side)
Pinion bearing inner race
0. Flywheel washer (2)

1.
2
3.
4.
5.

ol B

Figure 3-79. Flywheel and Connecting Rod Assembly
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2. Before installing a new washer, scrape outer edge of
recess, where metal was punched against original
washer, so new washer will seat fully against recess bot-
tom. If washer does not seat fully, forked rod will not have
necessary clearance (side play).

AcauTion
Be sure stepped thrust washers are installed with step
facing crank pin bearing. Incorrect assembly may dam-
age components.

3. Careiully tap new washers into place and using a punch,
peen metal over edge to retain washer.

LAPPING CONNECTING ROD
RACES (Figure 3-80)

Caonnecting rod lower races that are likely to clean up within
range of oversize bearing rollers and are otherwise in service-
able condition, should be trued and sized with CONNECTING
ROD LAPFING ARBCR (Part No. HD-98740-36).

5. Check rod frequently. When rod is lapped true and all
traces of pit marks or grooves are cleaned up, wash and
blow rod dry.

6. Repeat lapping procedure for other rod race.

7. Bearing races should have a soft velvety appearance
and be free of shiny spots.

FITTING ROD BEARINGS

See Figure 3-81. The new crank pin bearing set packages are
color coded with either a red or blue identification. This color
coding is used by the bearing manufacturer only. The color
coding DOES NOT indicate size selection for crank pin bear-
ing replacement.

AcauTion
Either a red or a blue coded bearing set may be used. DO
NOT intermix bearings from a red and a blue bearing set
because this may cause excessive loading on one bear-
ing, resulting in premature bearing failure.

The bearings consist of rollers retained in steel cages.
The wide bearing (male/front rod) retains rollers both
internally and externally. The two narrow bearings
(female/rear rod) only retain the rollers externally, so care
must be taken to slide the bearing set directly from the
inner sleeve onto the crank pin; this will prevent the roll-
ers from dropping out of the cage.

Only one size replacement bearing set (standard, either
red or blue coding) is sold. Oversize bearings are not
available. Bearing clearance or fit is controlled by the
connecting rod race inside diameters and the crank pin
diameter. Two oversize crank pins are available.

Figure 3-80. Lapping Connecting Rod Races

1. Clean lap betora using

2. Clamp lap into lathe chuck, carefully load lap with #220
grit grinding compound, mixed with oil. Adjust lathe to
lurn at approximately 150-200 rpm,

3. Carefully slide connecting rod over lap. Adjust lap to a
dragging, but free, fit in rod race

NOTE
A lpose lap will BELL MOUTH bearing races, so lap must be
kapt adiusted at all times

4. Start lathe and work rod back and forth, over full length of
lap. Hold rod as near race end as possible.
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Figure 3-81. Crankpin Bearing Set



1. See Figure 3-82. Measure inside diameter (D) of lapped
connecting rod races with a dial bore gauge that has
0.0001 in. (0.0025 mm) graduations. Measure the 1D at
four places as shown. Record the four measuremeants. If
any race |ID exceeds Service Wear Limit of 1.6270 in.
(41.326 mm), replace races or connecting rod set. If race
ID measurements are less than 1.6270 in. {(41.326 mm),
continue procedure as follows:

a2 43

b1 FEede

Measure ID of each
race at four locations

Figure 3-82. Measuring Connecting Rod Race
Inside Diameter

2. Compare the measurements recorded in Step 1 with the
ranges given in the following table. If the four measure-
ments taken in each race differ, use the smallest mea-
suremeants.

NOTE

Front and rear rod race D must be within the same tolerance
range given in the above table. The following example will
illustrate the procedure necessary if the lapped connecting
rod races on both rods do not fall in the same range.

RACE DIAMETER AND CRANK PIN SIZE

CONMNECTING ROD RACE CRANK PIN
ID REQUIRED REQUIRED
1.6245-1.6250 in. Standard
41.262-41.275 mm 0.0010 in. oversize
1.6255-1.6260 in. 0.025 mm
41.288-41.300 mm 0.0020 in. oversize
1.6265-1.6270 in. 0.051 mm
41.313-41.326 mm Service wear limit
Greater than 1.6270 in. exceeded. Replace races
41.326 mm or rods.

3. As an example, assign the following values to the mea-

surements taken in Step 1.

Fromt connecting rod race diameter;  1.6255 in.
41.288 mm

Rear connecting rod race diameter;  1.6250in.
41.275 mm

For the above example measurements, the RACE DIAMETER
AND CRAMK PIN SIZE table specifies that the front connecting
rod would require a 0.0010 in. (0.025 mm) oversize crank pin,
while the rear connecting rod could use the standard sized crank
pin. The rear connecting rod races must be lapped so they have
the same |10 (within 0.0002 in. {0.005 mm)) as the front rad.

4. See Figure 3-83. Oversize (05) crank pins are available
in two oversizes: 0.0010 and 0.0020 in. (0.025 and
0.051 mm) 05 crank pins will have a blue or red paint dot
applied to the ends of the pins. A blue dot indicates
0.0010 in. (0.025 mm) OS5, a red dot indicates 0.0020 in.
(0.051 mm) OS. Standard size crank pins will not be
marked.

5. Before assembling the flywheel assembly, recheck con-
necting rods as follows:

BO0ET £l

Blue = 0.0010 in O.5. (0.025 mm
Red = 0.0020 in O.5. (0.051 mm

Figure 3-83. Oversize Crank Pin Identification

3-61



dcauTion
After the appropriate connecting rod race ID range speci-
fied in RACE DIAMETER AND CRANK PIN SIZE table has
been achieved, verify that the following specifications
are also met:

CONNECTING ROD SPECIFICATION

Difference in ID of two races must not
exceed 0.0001 in. (0.0025 mm).

Front and rear ... .. Difference in ID of races in front and
rear connecting rods must not exceed
0.0002 in. (0.005 mm}.

. Baces must be round within
0.00025 in. {0.0064 mm). (Difference
between largest and smallest ID mea-
surement in any race must not excesad
0.00025 in. (0.0064 mm)).

Front and rear

NOTE
Always use new bearings and crank pin affer resizing (lap-
ping) connecting rods fo insure proper running clearance.

AcauTion
Fitting components tighter than recommended may
result in seizing and bearing damage when heat expands

parts.

FITTING SPROCKET BEARINGS

If flywheel end play is within tolerance, and if tapered roller
bearings and races pass visual check and have no apparent
wear, the same set may be reinstalled. Maka certain all parts
of bearing are installed in exactly the same order in which
they were removed. If any part of bearing assembly is worn,
entire assembly should be replaced.
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FITTING PINION BEARINGS

See Figure 3-76. A pressed-in bushing in the right crankcase
half is the outer race (13). The inner race (12) is pressed on
the pinion shaft.

See Figure 3-84. To remove pinion shaft inner race, use
PULLER (Part No. HD-97292-61), CENTER CAP {Part HD-
95652-43A), and BEARING SEPARATOR (Snap-on Tools
Stock Mo. CJ950). Apply heat to race to aid removal. Four
sizes of pinion bearings are available.

Pinion bearing selection at the factary, during engine rebuild,
or replacement of crankcase set or flywheel assembly is
based on the largest measured outside diameter (OD) of the
inner race and the smallest measured inside diameter (1D} of
the outer race (crankcase bushing).

A running clearance of 0.0002-0.0008 in. (0.005-0.020 mrm)
is established during crankcase set or flywheel assembly
replacement and engine rebuild.

3106a

1. Puller
2. Center cap
3. Bearing separator

Figure 3-84. Pulling Pinion Shaft Inner Race



See Figure 3-85. Installed inner races are identified at the
factory as shown,

See Figure 3-86. Outer races are identified at the factory as
showri.

NOTE
The different sizes of crankcase sefs and flywheel assemblies
will not have separate part numbers. That is, a replacement
crankcase set may have a class 1, 2 or 3 pinion outer race.
Replacement flywheel assemblies will have either a class A
or B inner race.

See Figure 3-87. Pinion bearings are identified as shown.

Bearing Selection

Select bearings using the identification information given for
inner and outer races and bearings. See Pinion Shaft Bearing
Selection table.

NOTE

If either inner or outer race show wear. measure both races to
confirm correct bearing fit.

L0 D 3.

RACE OD CLASS | IDENTIFICATION*
1.2408-1.2500 in. .
31.745-31.750mm | Whita
1.2406-1.2498 in. 4 B
31.740-31.745 mm o

* Paint dot on end of spline

Service wear limit: 1.2492 in.

B0V TER S
_;«:\W T QOuter race
Right crank-
case half
| Stamped
class no.
CLASS STAMPED
RACE ID NO. | IDENTIFICATION®
1.5646-1.5648 in. 1 1
39.741-39.746 mm
1.6648-1.5650 in. 2 2
39.746-39751 mm
1.5650-1.5652 In. 3 3
39.751-39756 mm

* Stamped number inside crankcase near race

Service wear limit: 1.5672 in.

Figure 3-86. Factory Outer Race Sizes

Figure 3-85. Factory Inner Race Sizes

G B B
A — Roller OD cannot
ry be measured
‘ to required accu-
| racy with
micrometer
L R
IDENTIFICATION
ROLLER OD (A) {Package color)
Largest Red
Blue
White (Grey)
Smallest Green

Figure 3-87. Bearing ldentification
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Pinion Shaft Bearing Selection

FACTORY
STAMPED
NUMBER

QUTER RACE ID

BEARING SI7E AS IDENTIFIED BY COLOR COOING

avar 1.5672 ;.
8407 mm

Sarvice Wear Limit Excaaded — Replace Ouler Race and Fesize

1.5670-1.5672 In
39,B02-39.807 mm

Rexd

1.5668-1.5670 in.
35.797-38.602 mm

1.5666-1 5668 .
F.7E2-533.797 mm

Red

White-Gray

1.6684-1 5666 in
B3 7ET-F 792 mm

Aead EBlua White-Gray

Grean

1.6662-1 5664 n
397813k T47 mm

Red Blua White-Gray Graan

1. 56681 8662 in
35.776:39,781 mm

Resd Blug White-Gray | Grieen

1.5658-1 5660 in
FBTT-30.775 mi

Aad Bl White-Giray | Green

1.5656-1.5656 in
F3.TEE-38.771 mm

Blue ‘White-Gray | Green

1.5654-1 5668 n
F3.76E1-35. 766 mm

Red

Blue

Witita-Gray

1.56652-1 5664 m
9, 75630, 761 mm

RAed

Blue

White-Gray

Graen

156501, 5652 In,
39,751-349,756 mm

Red

Blue

White-Gray

Grean

1.5646-1.5650 in.
39.746-39.751 mm

Blue

Wihite-
Gray

Graen

1.5846-1.5648 in.
J0.741-39.746 mm

White-
Gray

Graan

INHER

RACE OD (In)

1.2466-
1.2496 In.

1.2488-
12500 in.

1.2800-
1.2502 in.

1.2502-
12504 in

1.2504-
1.2506 in.

1.2506-
1 2508 in.

1.2508-
1.2610i0n

1.2510-
1.251210n.

1.2512-
1.2514 in

1.2514-
1.2516 in,

1.2516
12518 in.

#.740
31.745 mm

H.745
31.750 mim

31.750-
31,765 mm

31,755
1760 mm

531.786-
31.770 mm

31.7E0-
H1.765 mim

N, 7=
31,755 mm

N.TTS-
3.760 mim

31.780-
31.786 mm

A1, 785-
.79 mm

3.781-
31.796 mm

FACTORY COLOR CODE

Green

W' hile

1. Measure ID of outer race at four places with a dial bore 5.
gauge. Take measurement on |ID where bearing rollers

ride, Record the four measurements.

2. If the largest measurement is larger than 1.5672 in.

surements,

Measure |D of race at four places and record the mea-

6. Check measurements against these specifications:

{39.807 mm) or the required lapping to remove wear

marks would enlarge bore beyond 1.5672 in., continue at
Step 8.

Taper: within 0.0002 in, (0.005)

3. If the largest measurement is 1.5672 in. {39,807 mm) or

less, cover the cam bearings with masking tape to pre- 7,
vent debris from entering bearings. Assemble crankcase
halves.

NOTE

Largest I.D. measured: 1.5672 in_ (39.807 mm) or less
Roundness of I.D.: within 0.0002 in_ {0.005 mm)

If lapping increased bore ID to larger than 1.5672 in.
(39.807 mm), go to Step 8. If roundness or taper do not

meel specifications, continue lapping until specifications
are met. If all specifications are met, continue at Step 10

to remove and size inner race.

The next step requires lapping the ouler race. To keep

sprocket shaft and pinion shaft bearings aligned the lap must 8
be supported by an adaptor or piiol in the leff crankcase half,

4, See CRAMKCASE, LAPPING ENGINE MAIN BEARING
RACES in this section. Race must be lapped until all

wear marks are removed.
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insart.

case.

Press the outer race from the right crankcase. Press new
outer race into crankcase flush with inside edge of cast-in

See Figure 3-88; dimensions are shown for fabrication of
tools used in pressing the outer race into or out of crank-



10,

11.

The new outer race must be lapped slightly to true and
align with left case bearing and to meet the following
specifications; see CRANKCASE, LAPPING ENGINE
MAIN BEARING RACES in this section.

1.D.: 1.5646 - 1.5652 in. (39.741 - 39.756 mm)
Roundness: within 0.0002 in. (0.005 mm)
Taper: within 0.0002 in. (0.005 mm)

Surface finish: 16 RMS

See Figure 3-84. Pull inner race from pinion shaft using
PULLER {Part No. HD-97292-61), CENTER CAF {Part
Mo, HD-85652-434), and BEARING SEFARATOR
(Snap-on Tools Stock Mo, CJ950). Apply heat to race to
aid removal.

See Figure 3-88. Press new inner race on pinion shaft as
shown. The new inner race must be ground by a machin-
ist to OD dimension range given in Pinion Shaft Bearing
Selection table for the finished lapped ID of the outer
race. The finished inner race must meet these specifica-
tions.

See Figure 3-89 for necessary dimansions for construct-
ing a press-on tool. When the tool bottoms against the
flywheal, comect inner race location is automatically
established,

Roundness: within 0.0002 in.
Taper: within 0.0002 in. (0.005 mm)
Surface finish: 16 BMS

12. The following example illustrates how to determine the
required inner race OD.

EXAMPLE:

A, If smallest measured 1D of outer race is 1.5651 in.
{39.754 mm) the Pinion Shaft Bearing Selection
table indicates an inner race OD range of 1.2496-
1.2504 in. (31.740 - 31.760 mm) is required.

b E5% 5

1.145in.

(29.08 mm)
1980, ©
i {28.83 mm)

RRARANARANY

1. Pinion shaft inner race
2. Flywheel {gear side)

177N Pinion outer race

installation

"ﬂ":

inion outer race
removal
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Figure 3-88. Inner Race Location

Figure 3-89. Pinion Shaft Bearing Tools

3-65



NOTE

Have machinist grind oufer race to center or middle of
required OD range. This will prevent grinding outer race
undersize and gives a more easily achieved tolerance range.

A. Grind inner race. Measure OD at four places and
check that specifications in Step 11 are met.

B. For example purposes, the largest measured OD of
inner race after grinding is 1.2499 in. (31.747 mm) OD.

C. See Pinion Shaft Bearing Selection table, With a
1.5651 in. ID outer race and a 1.2493 in. (31.747 mm)
0D inner race, a blue bearing is required.

NOTE

Always use the smallast outer race 1D measurement and the
largest OD inner race measurement when selecting bearings.

LAPPING ENGINE MAIN BEARING
RACES (FIGURE 3-90)

1.
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Secure right and left crankcase halves with three crank-
case stud bolts {top center and bottom left and right). The
sprocket shaft bearing outer races and large spacer must
be installed in left crankcase.

Obtain CRANKCASE MAIN BEARING LAPPING TOOL
(Part Mo. HD-96710-40B). Assemble CRANKCASE
MAIN BEARING LAFP (Part No. HD-96718-87) to lapping
handle. Assemble guide sleeve to sprocket shaft bearing
bushing. Sleeves, for use with tapered bearing, are
assembled to case with bearings and small spacer collar.
Finger-tighten the sleave parts,

Insert lap shaft with arbor assembled through pinion
bearing bushing and into guide sleeve. Tighten arbor
expansion collars using a length of 0.158 in. (3.98 mm)
rod as spanner until arbor begins to drag. Do not adjust
arbor snug in bushing or bushing will “bell” a condition
where hole is larger at ends than it is in the center.

Figure 3-90. Lapping Pinion Shaft Main Bearing

4.  Withdraw arbor far enough to coat lightly with 220 grit

lapping compound. Do not apply a heavy coat. Reposi-
tion lap in bushing and turn handle at moderate hand
speed. Work lap back and forth in bushing, as it is
revolved, to avoid grooving and tapering,

5. At freguent intervals, remove lap from crankcase wash

and inspect bushing. Lapping is completed when entire
bushing surface has a dull, satin finish rather than a
glossy, smooth appearance. |f necessary, tlush off lap in
cleaning solvent, air dry and apply fresh, light coat of fine
lapping compound.



ASSEMBLY

Flywheels

After correct connecting rod bearing fit has been attained,
clean and assemble parts as follows:

1.

Carefully clean all fiywheel components using a non-
petroleumn-based solvent, such as LOCTITE CLEANING
SOLVENT or electrical contact cleaner. Thoroughly dry
all components.

See Figure 3-79. Apply two drops of PERMABOND®
HM-161 to the crank pin threads, and apply no more than
two drops to the nut bearing faces.

dhcauTion

Do not apply any PERMABOND HM-161 Compound or
Retaining Compound to shaft tapers.

3.

Assemble crank pin (6) to gear-side flywheel (5} making
sure that key (7) is in proper position. Tighten crank pin
nut. See ENGINE, SPECIFICATIONS for proper torque.

Position gear-side flywheel assembly in a flywheel fixture
with crank pin pointing up. Wipe crank pin taper clean.

See Figure 3-91. Slip bearings, and connecting rods over
crank pin. Assemble angular boss of the female rod adja-
cent o large radius side of the male rod as shown. The
side of the male rod with the larger radius is narrower in
the area where it fits between the forks of the female rod.

Verify that oil passages through pinion shaft, gear-side
flywheel, and crank pin are clear by blowing compressed
air into oil galley at end of pinion shaft.

Install sprocket-side flywheel. Lightly tighten nut.

See Figure 3-92. Hold steel straightedge along outer
face of wheel rims at 90" from crank pin as shown. Tap
outer rim of top wheel untili wheels are concentric.
Tighten nut, recheck with straightedge at frequent inter-
vals.

NOTE

Use soft metal hammer to realign wheels.

AIhO3ET

Figure 3-92. Squaring Flywheel Faces

Bl s Note position of boss

Forked or female rod -
assemble to rear cylinder

N

Note position
of radius

Male rod — assemble to front cylinder

Large radius

e

MALE ROD

Figure 3-91. Installing Connecting Rods



10.

11

12,

13

14.

15.

Tighten crank pin nut to 150-185 ft-lbs {203-251 Nm)
torque. See Figure 3-93. Install flywheel assembly in
Harley-Davidson FLYWHEEL TRUING DEVICE (Part No,
HD-96650-80) as shown. Adjust so centers are snug.
Wheels must turn freely; however, shafts must not be
loose in centers. If flywheel assembly is either loose or
squeezed, indicators will not indicate accurately. Adjust
indicators to take reading as near to flywheels as possi-
ble, 50 pointers read at about the middle of the scales.

Turn flywheels slowly and observe the movement of indi-
cator pointers. Movement toward flywheels indicate high
points of shafts. Find highest point of each shaft and
chalk-mark flywheel rims at those points. Remaove fly-
wheel from stand and make corrections as follows:

See Figure 3-83. Flywheel may be out of true three
ways, A, B and C or a combination of two of the three
WaYS.

When wheels are both out of true as indicated in A,
tighten C-clamp on rims or wheels opposite crank pin
and lightly tap the rim at the crank pin with lead or cop-
per mallet.

When wheels are both out of true as indicated in B, drive
a hardwood wedge betwesen the wheels opposite the
crank pin and lightly tap the rims near the crank pin with
a lgad or copper mallet.

When wheels are out of true as indicated in C, strike the
rim of the wheel a firm blow at about 90° from crank pin
an high side,

When wheels are out of true in a combination of any of
the conditions shown, correct G first, tapping rim of
offending whesl anly, and then correct condition A or B,

NOTE

The number of blows required and how hard they should be
struck depends on how far shafts are out of true and how tight
nuits are drawn. Always remove the flywheels from the stand,
and strike the flywheal rim only at 80° fo the crank pin. Use
only a soft metal mallet. Never strike wheels a hard blow near

crank pin. This could result in a broken crank pin.

=h0383

Figure 3-94. Correcting Flywheel Alignment

o084k 3

Figure 3-93. Truing Flywheel




16. See Figure 3-93. Readjust centers, revolve wheels and
take reading from indicator. Repeat truing operation until
indicated shaft runout does not exceed 0.007 in.
{0.025 mm) (each graduation on indicator is 0.002 in.
{0.05 mmj).

17. If it is impossible to true wheels, check for a cracked fly-
wheel, damaged or enlarged tapered hole, or a sprocket
or pinion shaft worn out-of-round at surface where indi-
cator reading is being taken,

18. See Figure 3-95. When wheels are true, check connect-
ing rod side play with thickness gauge as shown. If it is
greater than tolerance shown in engine SPECIFICA-
TIONS, draw up crank pin nuts until within tolerance.
Insufficient play between rods and flywheel face is
caused by one of the following conditions:

A, Flywheels and crank pin assembled with oil on
tapers and nut over-tightened. Disassemble, clean
and reassemble.

B. Mew flywheel washers installed and not fully seated.
Disassemble, inspect, replace deepest seating fly-
wheel or crank pin. As last resort, grind down width
of forked rod.

C. Taper holes enlarged as a result of having been
taken apart several times. Replace deepest seating
wheel.

D. Cracked flywheel at tapered hole. Replace flywheel.

19. After rod side play is checked and adjusted, check that
crank pin nut is fightened to specified torque, again
check wheel trueness on truing device. Comect any
runout as above.

Crankcase Halves

Lubricate all parts with Harley-Davidson 20W50 engine oil,
and procead as follows:

1. See Figure 3-96. The original retaining ring (1) is left in
place o avoid damaging the bearing bore of the left
crankcase half. Verify that gap in retaining ring (1) is
aligned with oil supply hole (2) in left erankcase half
bearing bore.

NOTE

See Figure 3-97. Use SPROCKET SHAFT BEARING
OUTER RACE INSTALLATION TOOL (1, 2) (Part No. HD-
38458) to install left and right outer races (4, 5) of sprocket
shaft tapered roller bearings info left crankcase half (6).
Always install left outer race (4) prior to installing right outer
race (&) because the installer base (1) is usable only when
you follow this sequence of race installation

2. Insert “SPORTSTER" end of installer base (1) into
inboard side of left crankcase half (8) bearing bore until
base contacts installed retaining ring (3).

3. Position left outer race (4) over bearing bore on outboard
side of left crankcase half (6).

4. Insert shaft of installer plug {2) through left outer race (4)
and into installer base (1). Press race into bore until
firmly seated against retaining ring (3).

B3G5y

A

Figure 3-95, Checking Connecting Rod Side Play

B151 o f""\_ 'qb%-

1. Retaining ring
2. 0il supply hole
3. 0il supply channel

Figure 3-96. Retaining Ring

R RE

-k

Installer base

2. Installer plug

3. Retaining ring
{do not remove)

Left outer race
Right outer race
Left crankcase half

oo e

Figure 3-97. Installing Sprocket Shaft Bear Outer Races

5. Insert "SPORTSTER" end of installer base (1) into out-
board side of left crankcase half (6) bearing bore until
base contacts outboard surface of installed left outer
race (4).



6. Position right outer race (5) over bearing bore on inboard
side of left crankcase half (8).

7. Insert shaft of installer plug (2) through right outer race
(5) and into installer base (1). Press race into bore until
firmly seated against retaining ring (3).

NOTE

See Figure 3-98. Use SPROCKET SHAFT BEARING/SEAL
INSTALLATION TOOL (Part No. HD-42578) o instalf
sprocket shaft tapered roller bearings and seal.

8. Install inner bearing (6).

Place new bearing, small end upward, over end of
sprocket shaft.

Thread pilot (1) onto sprocket shaft until pilot bot-
toms on sprocket shaft shoulder,

Sparingly apply graphite lubricant to threads of pilot
shaft to ensure smooth operation,

Slide sleeve (5) over pilot (1) until sleeve contacts
inner bearing race. Install Nice bearing (4), washer
(3) and handle (2) on top of sleeve.

Rotate handle clockwise until bearing (6) contacts
flywheel shoulder. Remove tool from sprocket shaft.

9. See Figure 3-76. Install spacer (6) and outer bearing (9).

.
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See Figure 3-99. Carefully place crankcase half over
sprocket shaft so that it rests flat on inner bearing.

Slide new inner spacer over sprocket shaft until it
contacts inner bearing race.

Place new outer bearing, small end downward, over
sprocket shaft.

Assemble SPROCKET SHAFT BEARING/SEAL
INSTALLATION TOOL (Part Mo. HD-42579) onto
sprocket shaft. Follow procedure in Step 8.

Rotate handle clockwise until bearing firmly contacts
inner spacer. Inner and cuter bearings must be tight
against inner spacer for correct bearing clearance.
Remove tool from sprocket shaft,

Spin crankcase half to verify that flywheel assembly
is free.

B4

1. Pilot 4. MNice bearing

2. Handle 5. Sleave

3. Washer 6. Inner bearing
Figure 3-98. Inner Bearing Installation

B1a1

Figure 3-89, Installing Flywheel Spacer
and Outer Bearing




10. See Figure 3-100. Install new spacer in seal 1D. With the
open (lipped) side facing outward, center seal/spacer
assambly over bearing bore.

AACAUTION

Do not remove the spacer after installation or the new
seal will have to be discarded and the procedure

repeated.
11. See Figure 3-101. Install bearing seal and spacer.

a. Center seal’spacer driver (2) over seal, so that the
sleave (smaller OD) seats between seal wall and
garter spring.

b. Assemble SPROCKET SHAFT BEARING/SEAL
INSTALLATION TOOL (1) (Part No. HD-42579) and
SPROCKET SHAFT SEAL/SPACER INSTALLER
{Part No. HD-42774) onto sprocket shaft. Follow pro-
cedure in Step 8.

c. PRotate handle clockwise until the spacer makes con-
tact with the bearing. Remove tool from sprocket
shaft.

12. See Figure 3-102. Install pinion shaft bearing.
a. Lubricate pinion shaft bearing with engine oil.
b. Slip bearing on pinicn shaft.
¢ Install new retaining ring in groove of pinion shaft
bearing inner race.
13. Assemble crankcase halves togethear.
a. Apply a thin coat of DOW CORNING SILASTIC or 3-
M 800 sealant to crankcase joint faces.

b. Slide pinion shaft through outer race in right crank-
case,

c. Altach crankcase halves using hardware shown in
Figure 3-71. )

d. Tighten 1/4-in. fasteners to 70-110 in-lbs (7.9-
12.4 Nm)

e. Tighten 516-in. fasteners to 15-18 ft-lbs (20.3-
24.4 Nm),

14. See Figure 3-103. Install cylinder studs.

a. Pack clean towels into crankcase opening.

b.  Place a steel ball into a head screw (1).

c. The cylinder studs (2) have a shoulder (3) at the

lower end. Place the end of the stud without the
shoulder into the head screw.

d. Install the stud in the crankcase with the shoulder
end down, Use an air gun (4) to drive the stud until
the shoulder reaches the crankcase.

e. Remove air gun. Use a torgque wrench to tighten
stud to 10 ft-ibs (13.6 Nm).
15. Install pistons and cylinders. See CYLINDER AND PIS-
TON, INSTALLATION in this Section.

16. Install oil pump. See ENGINE LUBRICATION SYSTEM,
OIL PUMP, INSTALLATION in this section.

17. Install cam gears, gearcase cover, tappet guides and
tappets. See GEARCASE COVER AND CAM GEARS,
INSTALLATION.

18. Install cylinder heads. See CYLINDER HEAD, INSTAL-
LATION in this Section.

Figure 3-100. Install Spacer in Seal

E16D

1. Bearing/seal installer (Part No. HD-42579)
2. Seal/spacer installer (Part No. 42774)

Figure 3-101. Install Bearing Seal/Spacer

Figure 3-102. Pinion Shaft Bearing
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19. Install starter. See ELECTRIC STARTER, STARTER,
INSTALLATION in Section 5.

20. Install transmission. See TRANSMISSION INSTALLA-
TION AND SHIFTER PAWL ADJUSTMENT in Section 6.

21, Install all primary drive components. This includes
engine sprocket, primary chain, complete clutch assem-
bly, engine sprocket nut and mainshaft nut. See PRI-
MARY DRIVE/CLUTCH, INSTALLATION in Section &,

22, Install primary cover. See PRIMARY COVER under PRI-
MARY DRIVE/CLUTCH, INSTALLATION in Section 6.

NOTE
Be sure fo refill transmission o proper fevel! with fresh lubri-
cant. See TRANSMISSION, LUBRICATION in Section 6.

23. See INSTALLING THE ENGINE and perform the applica-
ble steps.
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Head screw with ball inside

Cylinder stud
Shoulder on cylinder stud

Alr gun

Figure 3-103. Cylinder Studs




FUEL SYSTEM =

SUBJECT PAGE NO.

b= 01T 1= 11 a3 DR ~ |
BT ]| Ao M R S g Sl P L R P S Ly P )
AIREIBAREE & oo e b T 4-18
PSPPI AN e e SRR s SR R R 4-20
P Ta v T R R R R 4-21
Evaporative Emissions Control- CaliforniaModels . . ................. 4-24

B ol



SPECIFICATIONS

XLH 883 XLH 1200 / 12005 Sport
49 Calif. HDI, Swiss 49 State Calif. HDI, Swiss
State
Carburetor Jet Sizes
Main jet 160 170 190 170/195 | 185/195 1901195
Slow jet 42 42 42 42 42 42
Carburetor Adjustments
Engine slow idle speed 1050 rpm
Engine speed for setting ignition timing 1050-1500 rpm
Fuel Tank Capacity
Total 3.30 galions (U.5.)
12.5 liters
Resarve 0.50 gallon (U.S.)
1.9 liters
Torque Values
Intake manifold flange bolts 6-10 ft-los
8-14 Nm
Air cleaner backplate to cylinder bolts 10-20 ft-lbs
14-27 Nm
Air cleaner backplate to carburetor bolts 3-5 fi-lbs
4-7 Nm
Fuel tank mounting bolts 8-16 ft-lbs
11-22 Nm
Air cleaner cover screws 3-5 ft-los
4-7 Nm

4-1




CARBURETOR

GENERAL (Figure 4-1)

The carburetor is a constant-velocity, gravity-fed type with a
float-operated inlet valve, a variable venturi, a throtile stop
screw (for idle speed adjustment) and a fuel enrichment
system (for starting).

Vacuum piston chamber
Float chamber

Accelerator pump

ldle speed adjusting screw

it bl B

Figure 4-1. Carburetor
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Idle and transter ports provide a balanced fuel mixture during
the transition period from stop to mid-range. A vacuum piston
controls venturi opening.

The carburetor is specifically designed to control exhaust
emissions. All jets are fixed. The idle mixture has been pre-
set at the factory. The idle mixture screw is recessed in the
carburetor casting. The opening is sealed with a plug
because it is intended that the idle mixture be non-adjustable.

NOTE

Adjusting mixfure setfing by procedures other than specified
in this section may be in violaion of Federal or Siale
regulations.

This system partially compensates for changes in the mixture
that are normally caused by changes in altitude. Because
atmospheric pressures drop as altitude increases, the
pressure difference in the upper and lower chambers is
reduced; this results in less fuel being delivered ta the engine,
thereby maintaining the correct air/fuel ratio for better engine
performance and reduced exhaust emissions.

All models except the 120058 have a drain for emptying the
float chamber during seasonal or extended periods of
storage.

NOTE

The XL12005 Sport model does NOT hawve a drain for
emptying the float chamber.

The carburetor is equipped with an accelerator pump. The
accelerator pump system uses sudden throttle openings
(rapid accelerations) to gquickly inject raw fuel into the
carburetor venturi; this provides extra fuel for smoaoth
acceleration.



TROUBLESHOOTING

OVERFLOW
Check for: Remedy:
1. Restricted fuel tank vent systemn. 1. Correct restricted hose. Replace vapor valve,
2. Loose float bowl screws. 2. Tighten screws.
3. Damaged float bowl C-ring. 3. Replace O-ring.
4. Damaged or leaking float assembly. 4. HReplace float assembly.
5. Particle contamination in fuel inlet fitting cavity. 5. Clean and clear cavity and fuel supply tract.
6. Worn or dirty inlet valve or seat. 6. Clean or replace valve and clean seat.
7. Improper fuel level in float bowl. 7. Adjust float tab for correct fuel level,
POOR IDLING
Check for: Remedy:
1. Idle speed improperly adjusted. 1. Adjust operating idle speed.
2. Inlet system air leak (faster idling). 2. Correct as required.
3. Loose low speed jet. 3. Tighten jet.
4. Contaminated or plugged low speed system. 4. Clean contaminants and clear passages.
5. Enrichener valve not seated or leaking. 5. Adjust, clean or replace.
6. Leaking accelerator pump. 6. Repair.

POOR FUEL ECONOMY

Check for:

Excessive use of enrichener system.
Enrichener valve not seated or leaking.
Dirty air cleaner element.

Restricted fuel tank vent system.

High speed riding style.

Idle speed improperly adjusted.

Loose jets.

Fuel level too high.

Plugged or restricted bowl vent.

10. Warn or damaged needle or needla jet.
11. Vacuum piston assembly malfunction.
12. Plugged air jets or passages.

13. Excessive accelerator pump output.

0 m~m;m W
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Remedy:

Limit system use.

Adjust, clean or replace.

Clean or replace as requirad.

Correct restricted hose. Replace vapor valve.
Modify riding habits.

Adjust operating idle speed.

Tighten jets.

Adjust float level.

Clean and clear passages.

. Replace neadle or neadle jat.

. See Vacuum Piston Troubleshooting.

. Clean and clear passages.

. Check and clean accelerator pump bypass orifice.

POOR ACCELERATION

Check for: Remedy:

1. Throttle cables misaligned. Adjust throttle cables.

2. Inlet system air leak, Correct as reguired.

3. Restricted fuel tank vent system. Caorrect restricted hose. Replace vapor valve.
4. Restricted fuel supply passages. Correct and clear restriction,

5. Plugged bowl vent or overflow. Clean and clear passages.

6. Enrichener valve not seated or leaking. Adjust, clean or replace.

7. Warn or damaged needle or needle jet. Replace assembly.

8. Vacuum piston matfunction. See Vacuum Piston Troubleshaoaoting.
8. Plugged jets or passages. Clean and clear as required.

10. Fuel level (float chamber) too low.
11. Accelerator pump leaking or no output.

n Adjust float level.

. Repair as necessary.




TROUBLESHOOTING (CONT)

HARD STARTING
Check for: Remedy:
1. Enrichener system plugged, not properly functioning or | 1. Clean, adjust, or replace; or read Owner's Manual,
improperly operated.
2. Inlet system air leak. 2. Correct as required.
3. Restricted fuel supply. 3. Correct fuel supply or passages.
4. Fuel overflow. 4. See Overflow Troubleshooting.
5 Plugged slow jet or passages. 5. Clean and clear jet or passages.
POOR PERFORMANCE ON ROAD

Check for: Remedy:
1. Idle speed improperly adjusted. 1. Adjust operating idle speed.
2. Inlet system air leak. 2. Correct as reguired.
3. Restricted fuel tank vent system. 3. Correct restricted hose. Replace vapor valve.
4. Dirty or damaged air cleaner element. 4. Clean or replace.
5. Enrichener valve not seated or leaking. 5.  Adjust, clean or replace.
6. Restricted fuel supply tract. 6. Correct and clear restriction,
7. Plugged bow! vent or overflow. 7. Clean and clear passages.
8. Loose or plugged fuel and air jets or passages. 8. Clean, clear and correct as required.
9. Worn or damaged needle or needle jet. 9. Replace assembly.
10. Vacuum piston assembly malfunction. 10. See Vacuum Piston Troubleshooting.
11. Accelerator pump inoperative. 11. Repair as required.

POOR HIGH-SPEED PERFORMANCE
Check for: Remedy:
1. Inlet system air leak. 1. Clean or replace
2. Enrichener valve not seated or leaking. 2. Adjust, clean or replace.
3. Restricted fuel tank vent system. 3. Correct restricted hose. Replace vapor valve.
4. Restricted fuel supply tract. 4. Carrect and clean restriction.
5. Dirty or damaged air cleaner element. 5. Clean or replace.
6. Plugged bowl, vent ar overflow. 6. Clean and clear passages.
7. Worn or damaged needle or needle jet. 7. Replace assembly.
8. Vacuum piston assembly malfunction. 8. See Vacuum Piston Troubleshoaoting.
9. Loose or plugged main jets or passages. 9. Tighten, clean, clear as required.
10, Improper fuel level. 10 Adjust float level.

g b

Accelerator pump inoperative.

. Repair as required.




VACUUM PISTON ASSEMBLY TROUBLESHOOTING

PISTON DOES NOT RISE PROPERLY

1.  Spring damaged.

Check for: Remedy:
1. Piston atmosphere vent blocked. 1. Clear vent.
2. Diaphragm cap loose, damaged or leaking. 2. Tighten or replace cap.
3. Spring binding. 3. Correct or replace spring.
4. Diaphragm pinched at lip groove. 4. Heposition diaphragm lip.
5. Torn diaphragm. 5. Heplace piston diaphragm assembly.
6. Piston binding. &. Clean piston slides and body or replace piston.
7. Piston vacuum passage plugged. 7. Clean and clear passage.
PISTON DOES NOT CLOSE PROPERLY
Check for: Remedy:

1. Replace spring.

2. Piston binding. 2. Clean piston slides and body or replace piston.
3. Piston diaphragm ring dirty or damaged. 3. Clean or replace piston.

OPERATION S

Enrichener

The enrichener knob, next to the ignition switch, controls the
opening and closing of the enrichener valve at the carburetar.

COOL ENGINE

BE SURE THROTTLE I3 CLOSED. Pull enrichener knob fully
out. Turn the ignition switch on and press starter switch to
operate the electric starter,

Mcaution

You must pay close attention to a C. V. carburetor
equipped vehicle's warm-up time. Both excessive use
and insufficient use of the enrichener may cause poor
performance, erratic idle, poor fuel economy and spark
plug fouling.

OUTSIDE TEMPERATURE LESS THAN 50°F (10°C)

The vehicle should be allowed to warm up for only 15-30
seconds before being driven. Initial warm-up periods longer
than 30 seconds are not recommended. For temperatures
well below S0°F (10°C), you may need to twist the throttle
once or twice immediately before attempting engine start-up.
This will add extra fuel from the carburetor accelerator pump
ta assist the start-up.

1. [If the outside temperature is less than 50° F (10°C), ride
for five minutes or three miles {5 km) with enrichener

knob fully out.

2. Push the enrichener knob in to approximately 1/2 way.
Ride another two minutes or two miles (3 km).

3. See Figure 4-2. Then push enrichener knob fully in. If

engine will not idle at specified rpm, pull out enrichener
knob enough to allow correct idle speed. Ride another
two minutes or two miles (3 km); then push enrichener
knob fully in.

Figure 4-2. Enrichener Knob Fully In

OUTSIDE TEMPERATURE GREATER THAN 50° F {10°C)

The vehicle should be allowed to warm up for only 15-30
seconds before being driven. Initial warm-up periods longer
than 30 seconds are not recommended.

1. If the outside temperature is greater than 50°F {(10°C),
ride for three minutes or two miles (3 km) with enrichener
knob fully out.

2. Push the enrichener knob in to approximately 1/2 way,
Ride another two minutes or two miles {3 km),
3. Then push enrichener knob fully in. If engine will not idie

at specified rpm, pull out enrichenar knob enough to
allow correct idle speed. Ride ancther two minutes or
two miles (3 km); then push enrichener knob fully in.

WARM OR HOT ENGINE

Open throttle 1/8-1/4 of full travel. Turn on ignition switch and
operate electric starter. See Figure 4-2. DO NOT USE
EMNRICHEMER, unless engine will not idle at specified rpm. If
enging will not idle at specified rpm, pull out enrichener knob
enough to allow correct idle speed. Ride two minutes or two
miles {3 km); then push enrichener knob fully in.
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Fuel Supply System

Fuel from the fuel tank passes through the carburetor inlet
valve into the carburetor float chamber. The rising fuel level in
the float chamber lifts the float, which in turn lifts the attached
inlet valve closer to the valve seat. When the fuel reaches the
level predetermined by the float level setting, the float will lift
the inlet valve into its seated position, thereby closing the
valve and stopping fuel flow to the float chamber.

When fuel is used by the running engine, the fuel level in the
float chamber drops; this lowers the float and inlet valve,
thereby causing the valve to open and the fuel flow to resume.

The float chamber is vented to atmosphere through an air
passage in the carburetor body. The opening for the float
chamber vent passage is next to the carburetor main venturi
inlet, on the carburetor body surface to which the air cleaner
backplate is mounted.
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Starter System

The starting circuit consists of a cable-actuated enrichener
valve and converging fuel and air passages in the carburetor
body.

The enrichener airfuel passage opens to the carburetor
venturi, where low pressure exists when the engine is
running. Fuel in the carburetor float bowl and air in the
enrichener air inlet are vented to atmosphere and are at
atmospheric pressure (greater pressure than in  the
carburetor venturi)

When the enrichener knob is pulled outward, the enrichenar
valve opens the airfuel passage to the low pressure
carburetor venturi. Fuel in the float bowl, at atmospheric
pressure, flows upward through a metering enrichenar jet and
then through a passage to the lower pressure enrichener
valve chamber. Air in the enrichener air inlet, at atmospheric
pressure, also flows into the lower pressure enrichener valve
chamber and mixes with the incoming fuel. The resulting air/
fuel mixture flows through the airfuel passage into the
carburetor venturi, effectively increasing the amount of fusl
delivered 1o the combustion chambers.
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Idle- and Low-Speed Circuit

At idle (with the throttle plate closed and the main air stream
obstructed), engine idle speed is maintained by fuel metered
through the slow jel. Air from the slow air jet mixes with the
fuel and is delivered to the idle port at the low pressure side
of the throttle plate.

At low speed (with the throitle plate slightly open), the
transfer ports are exposed to the low pressure side of the
throttle plate, and additional fuel is directed to the barrel of
the carburetor.

During the transition period from idle speed to mid-range, the
idle and transfer ports also supply some fuel to the carburetor
barrel; this allows for a smoother transition.

The venturi opening is reduced by the low position of the
vacuum piston. This enables initial air stream velocities to be
higher than nermally attainable with fixed-venturi carburetors.
The higher air stream velocities provide improved atomization
of fuel necessary for good acceleration and driveability.
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Mid Range Slide Position and Fuel
Discharge

As the throttle plate is opened, air flow increases through the
carburetor; this causes air pressure fto decrease in the
carburetor venturi (near the needle jet) and in the chamber
above the diaphragm (which is vented to the venturi through
a vacuum port and passage in the vacuum piston).

The chamber beneath the diaphragm is vented to higher
atmospheric pressure by a passage to the carburetor inlet.
The higher air pressure at the underside of the diaphragm
overcomes spring pressure and moves the vacuum piston

upward in proportion to the pressure difference between the
chambers.

The tapered needle moves upward with the vacuum piston,
thereby opening the needle jet. With the needle jet open, the
main bleed tube is exposed to the lower pressure of the
carburetor venturi. This causes fuel in the float bowl (at
atmospheric pressure) to flow through the main jet and inta
the main bleed tube. Air from the main air jet {at atmospheric
pressure) flows through the main bleed tube openings and
mixes with the incoming fuel. The airfuel mixture is then
delivered through the needle jet into the main air stream of
the venturi.
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High-Speed Circuit Slide Position and Fuel
Discharge

As the throitle plate is opened, the pressure difference
between the chambers above and below the diaphragm
increases and the vacuum piston moves further upward.

The venturi opening increases and the needle is lifted further
out of the needle jet. The quantity of fuel and the volume of
air are simultaneously increased and metered to the
proportions of engine demand by the variable venturi and
needle lift. With the vacuum piston fully upward, the venturi
opening is fully enlarged and the needle jet opening exposure
to the air stream is at its maximum. Air and fuel supplies are
now available in guantities sufficient to meet maximum
engine demand.
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Accelerator Pump System

The accelerator pump system uses sudden throftle openings
(rapid acceleration) to quickly inject fuel into the carburetor
vanturi; the extra fuel provides for smoath acceleration. This
fuel also assists engine operation during cold engine warm-
up when the enrichener is turned off prematurely.

Rapid throttle action, during the first third of throtile travel,
causes the accelerator pump rod to depress the accelerator

pump diaphragm. This forces fuel in the pump to flow through
a fuel passage (which has a “one-way" check valve), through
the pump nozzle, and then into the venturi. When the throttle
closes, the pump rod liftis up and away from the pump
diaphragm; a spring below the diaphragm pushes the
diaphragm upward, thereby causing the lower pump cavity to
refill with fuel from the float bowl. The check valve prevents
backilow of fuel from the pump nozzlefuel passage during
this refilling phase.
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