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FOREWORD

This service and repair manual has been prepared with two purposes in mind. First, it will acquaint the read-
er with the construction of the Harley-Davidson product and assist him in performing basic maintenance
and repair. Secondly, it will introduce to the professional Harley-Davidson mechanic the latest field-tested
and factory-approved major repair methods. We sincerely believe that this manual will make your associa-
tion with Harley-Davidson products more pleasant and profitable.

HOW TO USE YOUR SERVICE MANUAL

Your Service Manual is arranged for quick, easy reference.
This manual is divided into numbered sections entitled
"Chassis,” "Engine'" and “Transmission.” Sections are
then divided into sub-sections. The Engine Section, for ex-
ample, is comprised of “Cylinder” and “Crankcase’ sub-
sections.

Use this manual as follows:

1. Check the Table of Contents located in the front of each
section to find subject desired.

2. Page number is listed across from subject.

3. Each section is printed with section number for quick
general location of subject. Page number consists of sec-
tion number and page number.

™ Information is presented in a definite order as follows:
|

/ Minor adjustments
Minor maintenance or repair
Complete disassembly
Cleaning
Major maintenance or repair
Assembly

In figure legends the number following a name of a part in-
dicates the quantity necessary for one complete assembly.

All information for servicing a part should be read before re-
pair work is started to avoid needless disassembly.

SERVICE BULLETINS

In addition to the information given in this Service Manual,
Service Bulletins are issued to Harley-Davidson Dealers
from time to time, which cover interim engineering changes
and supplementary information. Service Bulletins should
be consulted for complete information on the models cov-
ered in this manual.

USE GENUINE REPLACEMENT PARTS

To ensure a satisfactory and lasting repair job, follow the
manual instructions carefully and use only genuine Harley-
Davidson replacement parts.

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

WARNING — Gasoline is extremely flammable and high-
ly explosive under certain conditions. always stop en-
gine, and do not smoke or allow open flame or sparks
when refueling or servicing the fuel system, or when us-
ing gasoline as a cleaning solvent where specified in this
manual.

Harley-Davidson products are manufactured under one or more of the following patents: U.S. Patents — 2986162,
2987934. 2998809. 3116089. 3144631. 3144860. 3226994. 3229792. 3434887. 35659773. Des. 225 626.
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GENERAL

" PECIFICATIONS Model
>
Letters No. Serial No. Mfgr. Year
XL or XLH 3A 10,000 H 8
DIMENSIONS XLCH 4A | andup | Harley- | (1978)
XL, XLH XLCH XLA 4D (b digits) Davidson
Wheel BaSE ... c.uueussrsneness 58-1/2" 58-1/2" at 26
Overall Length ........ 1970-76 87-1/4" 87-1/4" : : " -
1977 & later 87-3/4" 87-3/4" :;V\ir:vts]_glve this number \’Nhan ordering parts or making
Overall Width ......... 1970-76 33" 32” HEEY:
1977 & later 35" 35”
Overall Height ......... 1970-76 40-1/2" 42"
1977 & later 48" 48"
Road Clearance ....... 1970-72 6-3/4" 6-1/2" TRANSMISSION
1973-77 7-1/4" 7-1/4" 37 (O e e D L Constant Mesh - Foot Shift
SPEEAS .....iiiiiiiiiiiiii i 4 Forward
XL, XLH, XLCH 1970-71
Number of 1973 & | XLCH
CAPACITIES Sprocket Teeth: Later | 1970-73"| Only
XL, XLH XLCH Engine 34 34
Gasoline Tank (U.S. Gallons) .... 4.0o0r22 400r22 Clutch 59 59
R S 26 .25 Transmission 21 20
Oil Tank (QUANS) .............. 3 3 Rear Wheel 51 51
Transmission (Pints) ........... 1-1/2 1-1/2 Gear Ratios:
‘) First (Low) Gear 1063 | 11.16
E Second Gear =7.70 8.08
Third Gear 582 6.11
ENGINE Fourth (High) Gear 4,22 442
Model Designation Letters .............. XL, XLH, XLCH
Typeof Engine .......ccovveneneiricnnnes 4 Cycle OHV
Numberof Cylinders ..........cccovveeninnnarennnnns 2
Placement of Cylinders .........ov0ee 45 Degree, V Type
Horsepower: 1970-71 ............. 58 hp at 6800 rpm HREDALR
FOTD-TT vvvssnmannns 61 hp at 6200 rpm
S 59.5 hp at 6400 rpm SPORTSTER TIRE CHART
Taxable HOTSEPOWET ... .ccvvievunnananeiiannnees T2
Bore: FGI0T1. siois v v e 3.00in. (76.2 mm Wheel - |
1OTLBIBIBE i vovvnoivnsnsnss 3.188 in. (81 mm) Wheel Description Tire Size |
BB - a5 rricunsmnnrmen kushol? 3.8125 in. (96.8 mm) Laced 3.75-19T
Piston Displacement: =
T 53.9 cu. in. (883 cc) i :"—CH" e . VRO
TOID RO i iniins 60.9 cu. in. (997.5 cc) o A, SN
T e I P b 52 Ib-ft at 3800 rpm Laced 4.25-18T
Compression Ratio . ......ovuinviinrnnnenanenes 90to1
= 2 XLH/XLCH/XLT Cast, 7 Spoke MNS0-18
Spark Plugs (for break-in period) ................. No. 4 Rear Cast, 9 S!;gke
After break-in pari_od, No. 5 plug is recommended for aver- XLH/XLCH Cast, 7 Spoke MT90-16T
age and hard service. Rear 5.00-16T
(Accessory) 5.10-16T
The Vehicle Identification Number (V.I.N.) is stamped on
“the right side of the engine crankcase and on the frame
steering head. It consists of a model code, a serial num- WARNING — These tires have been specified to pro-
_/ber, a manufacturer’s identification and model year as vide maximum handling stability and must be used ex-
shown in the table. clusively for replacement.
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THESIE .oooviviiiinn Front - MM90-19T (3.75 x 19T)
Rear - 4.25 x 18T

PEORGUIID 0.0 0 000 ronicroinms mon biainiess misasslbiiesn Front - 24 Ibs.
Rear - 30 Ibs.

WARNING — Maximum pressure of either tire is 32 Ibs.

IMPORTANT

Either Goodyear or Yokohama tires are supplied as
original equipment and are identified according to

the chart on page 1-1. Innertubes are identified with
manufacturers corresponding size numbers. These
tires were specially designed to provide maximum
roadability. These special tires must be used exclu-
sively for replacement. Tires will fit only taper base
rims. On the XLT model, use only Yokohoma's Y-980
for the front and Y-622 for the rear tire.

The tire inflation pressures given are based on a rid-
er weighing approximately 150 Ibs. When this load is
exceeded by 50 Ibs. or more, increase tire pressure
as follows: for each 50 Ibs. of overload, increase
pressure of rear tire 2 Ibs. and front tire 1 Ib.

iy 5
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SERVICE

ERVICING A NEW MOTORCYCLE

RE-DELIVERY

Service operations to be performed before delivery to cus-
tomer are specified in the Setting Up Instructions and Im-
portant Instructions included with new vehicle.

CHECK AT FIRST 500 MILES

1. Drain oil tank through drain plug, flush with kerosene
and refill with fresh oil.

2. If motorcycle is equipped with oil filter, service the filter.

3. Drain transmission and front chain compartments,
clean transmission magnetic drain plug, and refill with
fresh oil. Use same grade oil used in engine. Reinstall plug.
If an oil leak is noted, reinstall plug along with Seal Wash-
er, Part No. 6370.

4. Lubricate all points indicated for 2000 mile servicing as
described in the Regular Service Intervals Chart.

5. Inspect and service air cleaner if needed.
6. Check and adjust chains.

7. Check lubrication and condition of rear chain and ad-
iust rear chain oiler if necessary.

. Check all nuts, bolts and screws, and tighten any found
ioose to specified torque.

9. Check wheel mounting bolts which secure rear wheel
to brake assembly. These bolts must be kept very tight. See
torque chart.

10. Check battery solution level and add distilled water if
needed. Make sure terminals are clean and connections
tight.

11. Check tightness of all cylinder head bolts and all cyl-
inder base nuts. See torque chart.

12. Check tappet adjustment and readjust if necessary.

13. Check spark plug electrodes, clean and regap if nec-
essary.

14. Check ignition timing and circuit breaker point condi-
tion and gap.

15. Check wheel spokes and tighten if necessary.

16. Check front fork and rear fork bearing adjustment.
17. Check clutch adjustment.

18. Check brake adjustment.

19. Aim headlight.

20. Qil all control joints and parts as indicated in 2000
mile regular service intervals.

| M. Check gasoline supply valve, lines, and fittings to be
sure there are no leaks.

22. Check tire pressure and inspect tread.
23. Change front fork oil.

24, Check fluid level in master cylinder reservoir. Check
brake lines and brake caliper for leaks.

25. Check carburetor controls and adjustment.

26. Inspect brake pad linings and brake discs for wear.
27. Check oil lines and fittings for leaks.

28. Road test.

CHECK AT FIRST 1000 MILES

1. Drain oil tank through drain plug and refill with fresh
oil.

2. Clean oil filter (if applicable).

3. Check level of oil in transmission and front chain com-
partments and add oil if needed. Use same grade of oil
used in engine.

4. Service air cleaner.
5. Check and adjust chains.

6. Check lubrication and condition of rear chain and ad-
just rear chain oiler if necessary.

7. Check battery solution level and add distilled water if
needed. Make sure terminals are clean and connections
tight.

8. Check tappet adjustment and readjust if necessary.
9, Check circuit breaker points and adjust if needed.
10. Check clutch adjustment.

11. Check brake adjustment.

12. Check tire pressure and inspect tread.

13. Check gasoline supply valve, lines, and fittings to be
sure there are no leaks.

14. Check fluid level in master cylinder reservoir.
15. Check and tighten spokes.

16. Check carburetor controls and adjustment.
17. Lubricate all controls and fittings.

18. Inspect brake linings and discs.

19. Check all lines and brake system for leaks.

20. Check all fasteners (nuts, bolts, screws) and make
sure they are tight. See torque chart.

21. Check tightness of cylinder base nuts and cylindet
head bolts. See torque chart.

22. Road test.

All operations are fully described in subsequent sections.

1-3



REGULAR SERVICE INTERVALS
(Figures 1-1 through 1-7)

SUGGESTED OPERATIONS FOLLOWING THE INITIAL BREAK-IN PERIOD

Regular
Service Index Index Index
Interval No. Grease No. Qil No. Service
300 Miles T Rear Chain (Manual)
(1977 & later)
Every 31 Rear brake foot lever 7 Rear chain (with oiler) Inspect tires
1000 miles shaft (1976 & earlier) Check spokes
16 Kick starter shaft 21 Clutch hand lever Check oil lines and
19 Rear brake lever at drum 1 Brake hand lever brake system for leaks
11 Speedometer drive 22 Clutch control cable 4 | Air cleaner
12 Circuit breaker cam- 37 Rear brake cable 25 Battery
shaft 28 Throttle control cable 7 Rear chain adjust-
17 Rear brake rod clevis ment
36 Gasoline valve, lines
and fittings
Check fastener tightness
15 Clutch adjustment
2,17 | Brake adjustment
30 Front chain adjust-
ment
Every 8 Front brake shaft 9 Front brake cable 13 Tappet adjustment
2000 miles 31 Rear brake crossover clevis 5 Oil filter
shaft (1974 & earlier) 2 Front brake cable Check carburetor controls
16 Clutch release worm 26 Seat post (saddle 20 Rear chain oiler
(1970) only) (1976 & earlier)
14 Foot shift lever 12 Circuit breaker points
6 Seat bar roller and 35 Check brake fluid
bolt 24 Inspect, clean and
32 Rear wheel hub gap spark plugs
31 Foot shift crossover Check fastener tightness
shaft (1975-76)
Every, 3 Throttle control 10 Check front and
5000 miles spiral 18 rear fork bearing
or 1 year 34 Speedometer and adjustment
(whichever tachometer cables Replace:
comes first) 24 Spark plugs
5 Qil filter
element
Inspect tires
12 | Time ignition
Clean gas tank
strainer
29 | Check generator
brushes
33 | Check shock rubber
bushings
23 Change front fork
oil (1973 & later)
Change brake fluid
Every 18 Repack rear fork
10,000 miles pivot bearings
27 Repack wheel
bearings
Weekly Check tires
Check battery




SERVICE INTERVAL ENGINE AND TRANSMISSION

5000 Miles Spring and
300 Miles 1000 Miles 2000 Miles or 1 Year Fall
Engine Oil Check Check Change Change
| Transmission Qil Check Change
LUBRICANTS TO USE GASOLINE

Use proper grade of oil for the lowest temperature expect-
ed before next oil change period as follows:

USE Air Temperature
Harley-Davidson Use (Cold Engine Starting

Oil Grade Conditions)
Medium Heavy 75 Above 40°F
Special Light 58 Below 40°F
Regular Heavy 105 Severe operating con-

dition at high air tem-
peratures above 90°F

HARLEY-DAVIDSON GREASE-ALL GREASE

Use for all bearings on motorcycles.
HARLEY-DAVISON CHAIN GREASE, CHAIN SAVER AND
CHAIN SPRAY

Jesigned especially as chain lubricant. Penetrates inner
aarings for long chain life.

Use a good quality leaded “premium grade"” gasoline
(94 pump octane or higher). “Pump octane” is the oc-
tane number usually shown on the pump.

If leaded premium is not available, unieaded premium
grade gasoline (34 pump octane or higher) is satisfac-
tory, provided there is an occasional fill (every 3 or 4
tankfuls) with leaded premium.

Leaded or unleaded regular grade gasoline (lower than
94 pump octane) is not recommended.

BRAKE FLUID

Use D.0.T. 5 brake fluid only.
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Figure 1-3. Service Chart
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Figure 1-5. Service Chart
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TORQUE REQUIREMENTS

SENERAL FASTENER TIGHTENING SPECIFICATIONS

Torque to the values given in this table unless specified otherwise below. Torque figures are in ft-Ibs except

those marked with an asterisk (*) which are in-lbs.

MINIMUM : G s
ize
FASTENER TYPE TENSILE | MATERIAL Bosty See or taide Dismeter
STRENGTH 213l als|6] 8] wuls|n|n g % s)%|%|1
i Rt ol R 6| 12 | 20 32| 47| 8| 96|15 |26 | 310
MEDIUM
o i CAREON qasloze |10 | 18 | 33 | se| 7| ma| 154 | 257 | 382 | 580
HEAT TREAT
MEDIUM
-0 133,000 |  cARBON 13 | 25 | a4 | 71110 | 154 | 215 | 360 | 570 | 840
ALLOY
MEDIUM
g?EE?_ 153:,390 cmsc:m W | 2 | 47 |78 119|169 | 230 | 380 | 60O
ALLOY
SOCKET 160.000 | HIGH CARBON |
HEAD S QUENCHED 1% | 33| s¢ | 8| 125" 180 | 250 | 400 | 60
CAP SCREW TEMPERED
SOCKET 212,000 | HIGH CARBON
SET o QUENCHED g+| 16=| 300 | 700 | 1407 | 18 | 29| 437 €3 | 100 | M6
SCREW TEMPERED
STUDS Use SAE 2, 5 and 8 values when grade is known, with nut of sufficient strength.

SPECIFIC FASTENER TIGHTENING

SPECIFICATIONS

CHASSIS COMPONENTS

Bxlenut: s S e S e s e 50 ft-lbs
Brake disc mounting screw (1973) ............ 35 ft-lbs
Brake disc mounting screw (1974 and later) .... 10 ft-lbs
Fork stem pinchbolt .................... 20 to 25 ft-lbs
Handlebar clampingbolt .............cccinunn 20 ft-lbs
Caliper (frontbrake)bolt .............covaiiens 35 ft-lbs
Brake disc (front brake)bolt .............c00nne 35 ft-lbs
ENGINE COMPONENTS

Pinion gear nut (1977 & 1978) ............... 50 ft-lbs
GearShHalimIt .. .. . oo vrerns s smniniins s 100-120 ft-lbs

Sprocket shaftnut .............. S . 100-120 ft-Ibs
Crankpinput . ......oolee vy i B 150 ft-lbs
Rocker arm COVEr SCTEW . ... ensrsrasssrnnsass 20 ft-lbs
Cylinder head bolt ..........cccciiiiiindinn.s 65 ft-lbs
Carb. (Tillotson) inlet seatassy. ........... 40-45 in-lbs
Carb. (Tillotson) accel.-pump

channelplug «.......o0 el - e SRR 23-28 in-lbs
Clutch (1971 & later) hub nut ....o..oviiunins 150 ft-lbs
Cylinderbase nut .........coocimemennaciniinn 30 ft-lbs
Gear cover screws, chain cover screws,

and Oil PUMP . ovenrerivannistoareseaien 100 in-lbs

ELECTRICAL COMPONENTS **
Spark PIol. - i los vyt s e s LelER s e 20 ft-lbs

Starter motor (Prestolite) thrubolt ......... 20-25 in-lbs
Starter motor (Hitachi)thrubolt ........... 20-25 in-lbs
&
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LOCATING TROUBLES

The following check list will be helpful in locating most op-
rating troubles:

ENGINE

STARTS HARD

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

2. Spark plug cables in bad condition and “leaking.”

3. Circuit breaker points out of adjustment or in poor con-
dition.

4, Battery nearly discharged.

5. Loose wire connection at one of battery terminals, or at
coil or circuit breaker.

6. Carburetor fuel mixture too rich or too lean.
7. Defective ignition coil.
8. Defective condenser.

9. Engine and transmission oil too heavy. (Winter opera-
tion.)

10. Engine ignition spark not timed properly.

11. Circuit breaker cam sticking in advance position.

STARTS BUT RUNS IRREGULARLY OR MISSES

*. Spark plugs in bad condition, or partially fouled.
_. Spark plug cables in bad condition and “leaking.”
3. Spark plug gap too close or too wide.

4. Circuit breaker points out of adjustment or in need of
cleaning.

Condenser connections loose.
. Defective ignition coil.
Defective condenser.

Battery nearly discharged.

© ® N O o

. Loose wire connection at one of battery terminals, or at
coil or circuit breaker.

10. Intermittent short circuit due to damaged wiring in-
sulation.

11. Water or dirt in fuel system and carburetor.

12. Gasoline tank cap vent plugged or carburetor vent line
closed off restricting fuel flow.

13. Carburetor fuel mixture too rich or too lean.

14. Weak or broken valve springs.

CRANKING MOTOR DOES NOT OPERATE OR DOES NOT
TURN ENGINE OVER

1. Ignition switch or handlebar stop switch is not on.

2. Discharged battery, or loose or corroded connections.

3. Starter control circuit or solenoid defective.
4. Clutch slipping.

5. Electric starter shaft pinion gear not engaging.

ENGINE TURNS OVER BUT DOES NOT START
1. Gasoline tank empty.

2. Gasoline valve shut off.

3. Gasoline line clogged.

4. Discharged battery or loose or broken battery terminal
connection. Check by turning light switch “ON.”

5. Fouled spark plugs.
6. Spark plug cables in bad condition and “'leaking.”
7. Badly oxidized ignition circuit breaker points.

8. Circuit breaker and/or ignition timing points badly out
of adjustment.

9. Loose wire connection at one of battery terminals, or at
coil or circuit breaker.

10. Clutch slipping and starter not turning engine over.

11. Engine flooded with gasoline as a result of over-
choking.

12. Engine and transmission oil too heavy (winter opera-
tion).

A SPARK PLUG FOULS REPEATEDLY
1. Too cold a plug for the kind of service.

2. Piston rings badly worn or in bad condition.

PRE-IGNITION

1. Excessive carbon deposit on piston head or in combus-
tion chamber.

2. Too hot a spark plug for the kind of service or for type of
engine.

3. Defective spark plugs.

4, Ignition timing too advanced.

OVERHEATING
1. Insufficient oil supply, or oil not circulating.
2. Carburetor fuel mixture too lean.

3. Ignition timing too late.

DETONATION
1. Unsuitable fuel (octane rating too low).

2. Heavy deposit of carbon on piston head and in combus-
tion chamber,

3. Defective spark plug or wrong heat range.

4. Ignition timing too early.



EXCESSIVE VIBRATION

1. Cylinder head bracket loose or broken.
2. Engine mounting bolts loose.

3. Broken frame.

4. Tires or wheels defective.

LUBRICATION SYSTEM

OIL DOES NOT RETURN TO OIL TANK
1. Oil tank empty.
2. Scavenger pump gear key sheared.

3. Oil feed pump not functioning.

HIGH OIL CONSUMPTION
1. Breather valve incorrectly timed.
2. Piston rings badly worn or in bad condition otherwise.

3. Chain oiler adjusting screw adjusted for an excessive
amount of oil.

4. Oil leak to outside.

ELECTRICAL SYSTEM

GENERATOR DOES NOT CHARGE

. Brushes badly worn,

. Brushes sticking in holders.

. Voltage regulator not grounded.

. Voltage regulator incorrectly adjusted.
. Defective voltage regulator.

. Commutator dirty or oily.

. Positive brush holder grounded.

W ~N O AW N =

. Generator A" terminal grounded.

9. Loose or broken wire in generator-battery circuit.
10. Broken field coil wire or loose terminal (both coils).
11. Commutator shorted.

12. Defective armature,

CHARGING RATE IS BELOW NORMAL
1. Voltage regulator incorrectly adjusted.
2. Broken field coil wire or loose terminal (one coil).

3. Commutator worn and not turning true with shaft -
throws brushes at high speed.

4. Commutator dirty or oily.
5. Brushes gummy and sluggish in holders.

6. Defective armature.

1-16

CARBURETOR

FLOODS

1. Inlet valve sticking.

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

3. Dirt or other foreign matter between valve and its seat
4. Carburetor inlet lever not set correctly.

5. Excessive pumping of hand throttle grip.

TRANSMISSION

SHIFTS HARD

1. Bent shifter rod.

2. Clutch dragging slightly.

3. Transmission oil too heavy (winter operation).

4. Shifter forks (inside transmission) sprung as a result of
using too much force when shifting.

JUMPS OUT OF GEAR
1. Shifter rod improperly adjusted.
2. Shifter forks (inside transmission) improperly adjusted.

3. Corners worn off shifter clutch dogs (inside transmis-
sion) - makes engagement difficult,

CLUTCH

SLIPS

1. Clutch controls improperly adjusted.

2. Insufficient clutch spring tension.

3. Worn and/or oil soaked friction discs (1970).
4. Worn friction discs (1971 & later).

DRAGS OR DOES NOT RELEASE

. Clutch controls improperly adjusted.
. Clutch spring tension too tight.

. Friction discs gummy.

. Clutch sprocket keys badly worn.

. Clutch discs warped.

D OO s, W N =

. Transmission oil too heavy.



BRAKE

DOES NOT HOLD NORMALLY
1. Brake shoe improperly adjusted.
Brake controls binding.

3. Brake linings impregnated with grease as a result of
over-lubrication.

4. Brake linings badly worn.

5. Brake drum badly worn or scoreda.

6. Brake shoes not centered.

(HYDRAULIC BRAKE ONLY)
1. Master cylinder low on fluid.
2. Brake line contains air bubbles.

3. Master or wheel cylinder piston worn or parts defe:
tive.
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L] DRIVE

ERONT CHAIN

.ENERAL

The front chain should be checked every 2000 miles for
correct adjustment. Check chain adjustment through oil
filler opening located near the top of the chain cover. A
correctly adjusted front chain should have free up-and-
down movement in the upper stand midway between en-
gine and clutch sprockets as follows: Front chain adjust-
ment: 5/8 to 7/8 in. chain slack with cold engine; 3/8 to
5/8 in. chain slack with hot engine. Check adjustment at
tightest point on sprockets, found by rotating sprockets.

WARNING — To prevent accidental starter operation,
disconnect positive or negative battery lead before
doing any work on the engine, drive or electrical
systems.

ADJUSTMENT (1976 AND EARLIER) (Figure 2-1)

To adjust chain, remove left footrest, and rear brake foot
lever. Place an oil drain pan under clutch and remove front
chain cover screws, chain cover and gasket.

The front chain is adjusted by means of a shoe under-
neath the chain which can be raised to tighten or lowered
to loosen the chain. The chain adjuster is secured to the
inner surface of the chain compartment by 3 bolts. Simply
loosen bolts and raise or lower chain adjuster. When chain
is correctly adjusted tighten bolts securely and reassem-
\ble remaining parts.

lill transmission with correct amount and type of lubri-
cant as described in “GEAR BOX," Section 4.

ADJUSTMENT (1977 AND LATER) (Figure 2-2)

1 20558
1. Drive chain 4. Support bracket
2. Chain adjuster bolts (2)
shoe 5. Support bracket brace
3. Support bracket 6. Brace bolt

Figure 2-1. _@I.Chain Tensioner Adjustment
" {1976 and Earlier)

Adjusting Chain Tension

The front chain can be adjusted without removing the
chain cover. Adjustment is made by loosening locknut (6),
Figure 2-2, and turning the slotted adjusting screw (5) IN
for tightening or OUT for loosening.

Screw (B) raises or lowers an adjuster assembly which
contacts the lower strand of the front chain and applies
pressure to make the chain operate with the right amount
of free play.

After adjusting is completed, retighten locknut (6).

REPLACING ADJUSTER ASSEMBLY (Figure 2-2)

If screw (5) is screwed in all the way and chain is still
loose, the adjuster assembly or chain probably is worn ex-
cessively and should be replaced.

To replace chain adjuster (2) remove drain plug and drain oil
from chain case. Remove gear shifter pedal, footrest, chain
case cover and gasket. Chain adjuster (2) must be replaced
as an assembly when slider material is excessively worn or
damaged. To replace, relax chain tension by unscrewing
chain adjuster screw (5, Figure 2-2), and remove adjuster.
Remove spring from old adjuster and assemble to new
adjuster.

Remove foreign material from magnetic drain plug. Re-
place and securely tighten drain plug. Replace case cover
and gasket. Install shifter pedal and footrest on shafts.

Fill gearbox with correct amount of lubricant as described
in “TRANSMISSION,” Section 4. Readjust chain for cor-
rect tension as described previously.

. Slider, nylon
Retainer

Cap (not shown)
Screw, adjusting
Locknut

Washer

. Boss 10. Bolt and washer
. Shoe 11. Cover, left side

109 23]
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Figure 2-2. Front Chain Adjuster
(1977 and Later)
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LUBRICATION

There is an opening between the front chain and trans-
mission compartments, and the same oil supply auto-
matically lubricates moving parts in both compartments.
For complete lubrication service on the front chain see
“TRANSMISSION,"” Section 4.

REPLACING

Since the front chain is automatically |ubricated by
running in oil, little service will be required other than
checking chain adjustment every 2000 miles. However, if
through hard usage the front chain does become worn, itis
essential to replace chain rather than trying to repair it.
This will avert chain breakage and possible damage to the
crankcases. To remove front chain, see "DISASSEM-
BLING CLUTCH,"” Section 4.

REAR CHAIN

ADJUSTMENT (Figure 2-3)

The rear chain should be checked every 1000 miles for
correct adjustment. A correctly adjusted rear chain should
have 1/2 in. free up-and-down movement midway
between mainshaft and rear wheel sprocket with weight of
motorcycle and rider on wheels. As chains stretch and
wear in service, they will run tighter at one point on the
sprockets than another; therefore always rotate rear wheel
and check adjustment at tightest point of chain.

To adjust rear chain, loosen axle nut (1) on right side of mo-
torcycle. Loosen locknut (2) from adjusting nut (3), on both
sides of motorcycle. On 1973 to 1978 models also loosen
anchor bolt (5). Turn adjusting nut (3) clockwise to move
rear wheel back, tightening chain; turn adjusting nut (3)
counterclockwise, and at the same time, tap each end of the
axle to move the wheel forward, loosening the chain. Turn
adjusting nut (3) on either side exactly the same number of
turns to maintain alignment of wheel. With locknut (2) tight
against adjusting nut (3), the distance from locknut to outer
end of adjusting stud (4) should be the same on both sides.

1. Rear axle nut

2. Adjusting stud locknut
3. Adjusting stud nut
4. Adjusting stud

5. Anchor bolt (1973)

Center brake shoes. Check correct alignmen?;bf wheel by
observing that tire runs about midway between rear frame
tubes and rear wheel sprocket runs centrally in the chain.
When readjustment is completed, be sure to securely re-
tighten rear axle nut (1), rear wheel adjusting stud locknut
(2)and anchor bolt (5) where applicable. After adjusting rear
chain, the rear brake may be too tight. Readjust brake link-
age, if necessary, as described in “ADJUSTING REAR
WHEEL BRAKE,” Section 2.

REAR CHAIN OILER (1976 AND EARLIER) (Figure 2-4)

At regular service intervals (1000 miles) make a close
inspection of rear chain. If it does not appear to be getting
sufficient lubrication, or if there is evidence of an over-
supply of oil, adjust rear chain oiler.

To adjust rear chain oiler, proceed as follows. Loosen lock-
nut (2), if used, and turn screw (1) outward for more oil,
and inward for less oil. Turn screw only a fraction of a turn
at a time; lock adjusting screw in place if locknut is used.

The quantity of oil needed to lubricate the rear chain is
very small. The size of the opening (orifice) through which
oil bleeds to the chain is regulated by the adjusting screw.
Sediment and gummy matter, accumulating in the oil
supply, deposit in and around this orifice and gradually de-
crease the oil supply to the chain. A chain that has been lu-
bricated perfectly the first 2000 miles may run short of oil
the second 2000 miles. For this reason, even though in-
spection indicates the chain is amply lubricated, it is ad-
visable to blow away accumulated sediment and restore
the orifice to its original size at intervals of approximately
2000 miles.

To clean rear chain oiler, proceed as follows;
1. If locknut is used, back it out as far as possible.

2. Turn adjusting screw in until it bottoms on its seat.
Count the number of turns needed to turn the screw in.

3. Remove adjusting screw and blow out orifice with com-
pressed air.

4. Reinstall adjusting screw and turn it in until it bottoms
on its seat.

5. Turn adjusting screw out the number of turns counted in
Step 2 above and lock in place with locknut if used. This is
the original setting. The rear chain oiler should be set to per-
mit oil to flow at a rate of 2 to 3 drops per minute. This set-
ting is approximately 3/4 of a turn.

1. Adjusting screw
2. Adjusting screw locknut (early 1970)

Figure 2-3. Right Side Rear Wheel

Figure 2-4. Rear Chain QOiler (1976 and Earlier)




REAR CHAIN LUBRICATION (1977 AND LATER)

The 1977 and later motorcycle is not equipped with a rear
chain oiler. Therefore, the rear chain should be checked
and lubricated at regular intervals.

Under normal operating conditions, brush off the dirt and
lubricate chain at least every 300 miles. Use Harley-
Davidson grade 75 or 105 (SAE 40 or 60) or “Chain
Spray,” “Chain Saver,” or “Chain Grease.” Apply at room
temperature to both chain side plates and rollers. Apply
with a brush or squirt can to thoroughly cover chain. Wipe
off surplus lubricant.

SERVICING REAR CHAIN

At regular service intervals of 1000 miles, examine the
rear chain for adequate lubrication and worn chain links. If
additional chain lubrication is needed for 1976 and earlier
models, adjust chain oiler according to the procedure de-
scribed in “REAR CHAIN OILER (1976 AND EARLIER)”; for
1977 and later models, refer to paragraph titled, "REAR
CHAIN LUBRICATION (1977 AND LATER).”

If the motorcycle is operated under extremely dirty, wet, or
high speed conditions, extra cleaning and lubrication of
the rear chain may be advisable from time to time.

Free chain from motorcycle by removing spring-locked
connecting link. Connecting link pins which have press
fitted side plates can be pressed apart with Chain Repair

Tool, Part No. 95020-38 which 1s supplied In accessory
rider tool kit. A shop tool is available for this purpose under
Part No. 95021-29. Lay clean chain out flat and contract
chain by taking up all slack in its links. Measure the chain
length. Then stretch chain out to its full length and again
measure chain length. If the difference between the two
measurements exceeds 1 in., the chain should be re-
placed. In addition, if the chain has any stiff links and is
visibly worn or damaged, it should be replaced. If a new
chain is not available and it is necessary to repair the old
chain, remove damaged links by pressing out riveted link
pins with Chain Repair Tool.

Soak and wash thoroughly in a pan of solvent such as
kerosene, After removing chain from kerosene, allow
kerosene to drain off or blow off with air hose. After chain
is completely dry, apply Harley-Davidson grade 75 or 105
(SAE 40 or 60) oil or “Chain Spray,” “Chain Saver,” or
“Chain Grease.” Apply at room temperature to both chain
side plates and rollers. Wipe all surplus lubricant from sur-
face of chain.

Install chain on motorcycle. Inspect connecting link and
spring clip closely for bad condition. Replace if at all ques-
tionable. To install new press fitted connecting link, use
Rear Chain Assembling Tool, Part No. 95020-66. Be sure
spring clip is securely locked on pin ends, open end of clip
on outside, trailing direction of chain travel, as positioned
on motorcycle. :
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WHEELS

\GENERAL

Maximum tire mileage and good handling qualities are di-
rectly related to care given wheels and tires. A front tire
kept in continuous service will wear irregularly and peaked
and may affect handling, especially if over-inflated.

Therefore, it is extremely important that correct tire pres-
sure be maintained at all times.

At regular intervals of 5000 miles, or at any time handling
irregularities are experienced, see the chart below for
recommended service.

WHEEL SERVICE CHART

CHECK FOR

Loose axle nuts.

2. Excessive side-play or radial
(up and down) play in wheel hubs.

3. Loose spokes.

4. Alignment of rear wheel in frame
and with front wheel,

5. Rims and tires out-of-true
sideways, (should not be more
than 3/64 in.).

6. Rims and tires out-of-round or
eccentric with hub (should not
be more than 3/32 in.).

7. Irregular or peaked front
tire wear,

8. Correct tire inflation.

9. Correct tire and wheel balance.

10. Steering head bearings.
11. Shock absorbers.

12. Rear fork bearings.

REMEDY

Tighten axle nuts (50 ft-lbs maximum torque).

Replace wheel hub bearings as described in “INSPECTING
AND REPAIRING WHEEL HUBS."”

Tighten or replace spokes as described under “TRUING
WHEELS" and “SPOKING WHEELS."

Check wheel alignment as described in this section,
or inspect and straighten frame as described in
“FRAME," or repair rear fork as described in
“"REAR FORK."”

True wheels, replace rims or replace spokes as
described under, “SPOKING WHEELS"”
and “TRUING WHEELS."”

See Item 5, above.

Replace as described in "REMOVING AND
INSTALLING FRONT AND REAR WHEEL,” and "REMOVING
AND INSTALLING TIRE AND TUBE.”

Inflate tires as described in “SPECIFICATIONS,"
General.

Static balance may be satisfactory if dynamic
balancing facilities are not available, however,
dynamic balancing is also recommended.

Correct adjustment and replace pitted or worn
bearings. See “FORKS."

Check damping action and mounting stud rubbers.
See “FORKS.”

Check for looseness. See “FORKS.”

REMOVING AND INSTALLING FRONT WHEEL
(1972 AND EARLIER) (Figure 2-5)

Raise front end of motorcycle high enough to permit re-
moving wheel; support motorcycle by suitable blocking
underneath frame. Disconnect brake control by removing
brake clevis pin (1). Remove axle nut (2), and axle nut lock-
washer (3). Remove brake anchor and shoe centering bolt
(4), and lockwasher (5). Loosen axle pinch bolt (6). With a
soft hammer loosen axle (7) and remove from hub and fork

assembly. Remove front wheel and brake assembly com-
plete.

To reinstall front wheel and brake assembly, reverse the
disassembly procedure. Center brake shoes as described
in “ADJUSTING FRONT WHEEL BRAKE." Inject one ounce
of “Grease-All” grease into the wheel hub. Tighten axle
nut to 50 ft-Ibs torque. Tighten pinch bolts (6) to 11 ft-ibs
torque. Spin wheel, to make sure it turns freely.
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. Brake clevis pin

. Axle nut

Axle nut lockwasher

. Brake anchor and centering bolt
Lockwasher

. Front axle pinch bolt

. Front wheel axle

DO WK =

. Caliper mounting bolt
. Washer (2)

. Locknut

. Axle nut

. Axle lockwasher
. Axle washer

. Slider cap nuts

. Axle

. Speedometer drive
. Caliper

. Brake disc

. Bleeder fitting

Figure 2-5. Front Wheel Removal (1972 and Earlier)

Figure 2-7. Front Wheel Removal
(1974 to 1977)

1. Axle nut

2. Axle nut lockwasher

3. Slider cap nuts
4. Front wheel axle

5. Speedometer drive
6. Brake disc

7. Brake caliper

8. Bleed fitting

. Left side caliper
. Right side caliper
. Caliper mounting

hardware (2 sets)

. Slider cap hardware

(2 sets)

]

A S

6—= A
o

5
6
7
8.
9
0

. Axle
. Axle nut
. Axle lockwasher

Axle washer

. Speedometer drive
. Brake discs

Figure 2-6. Front Wheel Removal (1973)
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Figure 2-8. Front Wheel Removal (1978)




REMOVING AND INSTALLING FRONT WHEEL (1973) (Fig-
ure 2-6)

Support motorcycle underneath frame with front wheel
raised. Remove axle nut (1), and axle nut lockwasher (2).
Loosen slider cap nuts (3). With a soft hammer tap left end
of axle (4) to loosen it and start it out. Pull axle out of fork
assembly. Remove front wheel assembly and speedo-
meter drive.

To reinstall, reverse above procedure. Align the brake pads
while installing the wheel so that the brake disc goes be-
tween caliper (7) pads. Be sure speedometer drive (5) ear
engages hole in wheel hub when installed. Securely
tighten axle nut (1) to 50 ft-lbs maximum torque and then
tighten the two slider cap nuts (3) to 11 ft-lbs torque. This
ensures proper alignment of the fork sides.

REMOVING AND INSTALLING FRONT WHEEL (1974 TO
1977) (Figure 2-7)

Support motorcycle underneath frame with front wheel
raised. Remove brake caliper mounting bolt (1), washers
(2) and locknut (3). Remove axle nut (4), lockwasher {5) and
washer (B). Loosen slider cap nuts (7). With a soft hammer
tap left end of axle (8) to loosen it and start it out. Pull axle
(8) out of fork assembly. Remove front wheel assembly and
speedometer drive (9). To reinstall, reverse above proce-
dure. Align the brake pads while installing the wheel so
that the brake disc goes between caliper (10) pads. Be sure
speedometer drive (9) ear engages hole in wheel hub
when installed. Securely tighten axle nut (4) to 50 ft-lbs,
exercising care not to overtighten, and then tighten the
two slider cap nuts (7) to 11 ft-lbs torque. This will ensure
correct alignment of the fork sides.

REMOVING AND INSTALLING FRONT WHEEL (1978) (Fig-
ure 2-8)

Support motorcycle underneath frame with front wheel
raised. Detach both the right and left caliper assemblies
from the fork sliders by removing mounting hardware (3).
Let caliper assemblies hang down loose out of the way as
shown in figure. Remove axle nut (6), lockwasher (7) and
washer (8). Loosen slider cap hardware (4). With a soft
hammer tap left end of axle (5) to loosen it and start it out.
Pull axle (5) out of fork assembly. Remove front wheel as-
sembly and speedometer drive (9).

CAUTION — Do not operate front brake lever when the
front wheel is removed because the brake caliper piston
may be forced out of the bore, requiring disassembly of
the brake system to get it properly reseated.

To reinstall wheel, reverse above procedure. Be sure
speedometer drive (9) ear engages hole in wheel hub
when installed. Securely tighten axle nut (6) to 50 ft-Ibs
and then tighten slider cap hardware (4) to 11 ft-lbs torque.
This will ensure correct alignment of the fork sides.
Tighten caliper mounting bolts (3) to 11 ft-Ibs torque.

REMOVING AND INSTALLING REAR WHEEL (Figure 2-9)

Raise rear end of motorcycle high enough to permit re-
moving wheel; support motorcycle by suitable blocking un-
derneath frame. Locate and remove chain connecting link
(1) and disengage chain from rear sprocket. Remove brake

. Chain connecting link

. Rear brake rod adjusting nut

. Rear axle

Axle spacer, left side

Axle centering collar, right side
Axle nut

. Axle nut lockwasher

. Anchor bolt

OO A WN =

Figure 2-9. Rear Wheel Removal

adjusting nut (2) from brake rod. Remove axle nut (6), axle
nut lockwasher (7) and centering collar (5). With a soft
hammer tap right end of axie (3) to loosen from left side of
frame. Remove axle from hub and frame assembly. Re-
move axle spacer (4) from left side. Slide wheel and brake
assembly to extreme rear end of frame. Lift wheel up to
pass brake drum over brake shoes. Remove wheel from
motorcycle.

To reinstall rear wheel, reverse the disassembly proce-
dure. Center brake shoes as described in "ADJUSTING
REAR WHEEL BRAKE."

HUBS

DISASSEMBLING AND ASSEMBLING FRONT WHEEL
HUB (1972 AND EARLIER) (Figure 2-10)

Pry grease seal (1) from wheel hub. Remove retaining ring
(2) with Tru-arc lock ring pliers. Tap ball bearing (3) inward
all the way against its seat in hub. This will move bearing
(4) out far enough so that spacer (5) can be moved away
from bearing (4). Then use a drift to tap out bearing (4) from
opposite end of hub. Bearing (3) can now be tapped out
from opposite end.
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the wheel hub bearir¥s. If bearings have excessive side
play or radial (up and down) play in the wheel hubs, they
should be geplaced. |f bearings have been removed from
the hubo'ﬁeful!y examine for yisible wear, heat dis-
coloration or damage to inner and outer races. Inspect |
brake shells or brake disc for scoring, grooving and worn
running surfaces. Check spoke flanges for bent or dam-
aged condition. Recommended hub repair is replacement
of worn or damaged parts.

Clean and inspect al*rts. paying particular attention to

Clean and pack both ball bearings with fresh Grease-All
grease. Press brake side ball bearing (4) against shoulder
in hub, shielded side out. Install retaining ring (2) using_

5 Tru-arc lock ring pliers.
Q Yy IMPORTANT
=)

Flat side of retéining ring must be toward bearing.

Install bearing spacer (5). Press ball bearing (3) against

1. Grease retainer A - )

2. Retaining ring shoulder in hub and tap grease retainer (1) in place.

3. Ball bearing DISASSEMBLING AND ASSEMBLING FRONT WHEEL

4. Ball bearing (brake side) HUB (1973 TO 1977) (Figure 2-11)

p- DSuring spacer Remove oil seals (1), spacer (2), and bearing cones (3). Use

a bearing puller to remove bearing cups (4). Spacer (5) may
2 now be removed. Brake disc (6 or 6A) is secured to hub (9
Figure 2-10. Front Wheel Hub (1972 and Earlier) or 9A) with 5 bolts and lockwashers (8) or screws (8A).

8A

Qil seal (2)
Spacer
Bearing cone (2)
Bearing cup (2)
Spacer
Brake disc (1973)
A. Brake disc (1974 to 1977)
Brake disc spacer (1973)
Bolt and lockwasher (5) (1973)
. Hex socket screw (5) (1974 to 1977)
. Hub (1973)
9A. Hub (1974 to 1977)

CRPNDHO P W

Figure 2-11. Front Wheel Hub - Exploded View (1973 to 1977)
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Clean and inspect all parts, paying particular attention to
the wheel hub bearings. If bearings have excessive side
play or radial (up and down) play in the wheel hubs, they
should be replaced. If bearings have been removed from
the hubs, carefully examine for visible wear, heat dis-
coloration or damage to inner and outer races. Inspect
brake shells or brake disc for scoring, grooving and worn
running surfaces. Check spoke flanges for bent or dam-
aged condition. Recommended hub repair is replacement
of worn or damaged parts.

Reassembly is basically the reverse of disassembly with
the following exceptions: Apply a liberal amount of Harley-
Davidson Grease-All to bearing cones (3) before assem-
bly. Press oil seals (1) into hub flush with outer surface.
Lubricate lip of oil seal before inserting spacer (2). If brake
disc (6 or 6A) and brake disc spacer (7) have been disas-
sembled make sure all mating surfaces are clean and flat
before assembly. Apply Harley-Davidson “Stud and
Bearing Mount,” Part No. 99626-77, to threads and
tighten bolts (8) to 35 ft-lbs torque or screws (8A) to 16 ft-
Ibs torque. When wheel is assembled to motorcycle, bear-
ing end play should be .0025 to .015 in. If end play is not
correct, substitute a slightly longer or shorter spacer () as
necessary.

DISASSEMBLING AND ASSEMBLING FRONT WHEEL
HUBS (1978) (Figures 2-12, 2-13)

Remove oil seals (1), spacer (2) and bearing cones (3). Use
a standard bearing puller to remove bearing cups (4).
Spacer (5) may now be removed. Brake discs (6) are se-
cured to hub or wheel (8) with screws (7).

Clean all parts in solvent and inspect for damage or wear.
Replace parts as necessary. If bearing cones or cups need
replacing, replace as a set. Inspect brake discs for warp-
ing, scoring or worn running surfaces. Replace as neces-
sary. On spoked wheels, check spoke flanges for bent or
damaged condition. ]

Reassembly is basically the reverse of disassembly with
the following exceptions: Apply a liberal amount of Harley-
Davidson Grease-All grease to bearing cones before as-
sembly. Lubricate lip of oil seal (1) before assembly. Press
oil seals (1) into hub flush with outer surface. If brake discs
(6) have been disassembled, make sure all mating sur-
faces are clean and flat. Apply Harley-Davidson “Stud and
Bearing Mount,”” Part No. 99626-77, to threads of screws
(7) and tighten to 16 ft-Ibs torque. When wheel is mounted
to motorcycle and axle nut is tightened to 50 ft-1bs torque,
bearing end play should be 0.004 to 0.018 in. If end play is
not correct, substitute a slightly longer or shorter spacer
(5) as necessary.

. Qil Seal (2)
Spacer

. Bearing cone (2)
. Bearing cup (2)
Spacer

. Brake disc (2)

. Screw (10)

Hub

DNDG AW =

Figure 2-12. Front Wheel Hub (1978)
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. Oil seal (2)
. Spacer
Bearing cone (2)
Bearing cup (2)
Spacer

. Brake disc (2)

. Screw (10)
Cast wheel

PNDOAWN

Figure 2-13. Front Cast Wheel Hub (1978)

DISASSEMBLING AND ASSEMBLING REAR WHEEL HUB
(Figure 2-14)

Remove rear wheel from motorcycle as described in “RE-
MOVING AND INSTALLING REAR WHEEL.” Remove eight

mounting bolts and brake drum from wheel. Using Tool,
Part No. 94630-67, turn threaded bearing locknut (1) from
hub, breaking stake locks as it is being removed. Drift out
bearing oil seal (2) and outer spacer (3) from opposite side
of hub. Repeat operation for ball bearing {4) and washer
(5). Free bearing spacer (6). Drift out ball bearing (7).
spacer (8) and ball bearing (9) from opposite side of hub.

Clean and inspect all parts, paying particular attention to
the wheel hub bearings. If bearings have excessive side
play or radial (up and down) play in the wheel hubs, they
should be replaced. if ball bearings have been removed
from the hubs, carefully examine for visible wear, heat dis-
coloration or damage to inner and outer races. Inspect
brake shells for scoring, grooving and worn running sur-
faces. Check spoke flanges for bent or damaged condition.
Recommended hub repair is replacement of worn or dam-
aged parts.

Press oil seal (2) into locknut (1) and insert outer spacer (3)
in oil seal (2) and locknut (1). Install washer (5) and ball
bearing (4). Assemble locknut (1), oil seal (2), and outer
spacer (3) into hub as one unit. Peen locknut to hub in two
places and insert bearing spacer (6).

Press unshielded bearing (7) against bearing spacer (6).
Install bearing spacer washer (8) and shielded ball bear-
ing (9) on outside. Inject one ounce of "Grease-All” grease
into the wheel hub. Install brake drum on hub with eight
mounting bolts. Tighten bolts to 16-19 ft-Ibs torque. Spin
wheel to make sure it turns freely.

SPROCKET REPLACEMENT

To replace a worn rear wheel sprocket remove wheel from
motorcycle as described in “REMOVING AND INSTAL-
LING REAR WHEEL.” Disassemble brake drum from wheel
by removing 8 bolts. Chisel heads off all rivets and dowel
pins from brake shell side and punch them out. If the rivet

. Bearing locknut
. Bearing oil seal
Bearing outer spacer
Ball bearing

. Bearing washer

. Bearing spacer

. Ball bearing

. Bearing spacer washer
. Shielded ball bearing

Figure 2-14. Rear Wheel Hub - Exploded View
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holes are not worn, use the rivet holes again. If the rivet
holes are found slightly worn or elongated and drum is in
good condition, drill a new set of rivet holes in drum flange
midway between original dowel and rivet holes.

To drill new rivet holes, proceed as follows using new
sprocket as a template for locating holes.

1. Drill a 9/64 in. hole from the brake shell side.
2. Drill one hole and insert rivet (do not head rivet).

3. Drill a hole directly opposite first hole and insert rivet
(do not head rivet).

4. Drill remaining 14 rivet holes.
5. Remove rivets and separate sprocket from drum.
6. Remove burrs from newly drilled holes.

Whenever a rear wheel sprocket is replaced it is very
important to drill new dowel holes to ensure a press fit for
the dowel pins. Use the new sprocket as a template and
drill the four dowel pin holes 3/16 in. dia. for a press fit.

Position sprocket and drum on center support flange of
Riveting Jig, Part No. 95600-33A. Proceed as follows,
inserting and seating dowel pins first, and then rivets.

1. Insert dowel pin and rivet from brake shell side.

2. Use hollow driver and seat dowel pin and rivet at the
same time driving sprocket and hub flange together.

3. Use concave punch and flare dowel pin end. Head rivet
end until head extends 3/64 in. above sprocket face.

4. Repeat steps 1, 2 and 3 seating opposite dowel pins and
rivets until all are in place.

This procedure will prevent distortion of sprocket.

Install brake drum on wheel. Tighten mounting bolts and
nuts to 25 ft-Ibs torque. Install wheel in motorcycle as de-
scribed in "REMOVING AND INSTALLING REAR WHEEL.”

SPOKING

FRONT WHEEL (Figures 2-15, 2-16)

Front wheel rim is identified by Part No. stamped in rim
well as follows: 19 in. steel 43002-70, and 19 in.
aluminum 43010-70 for 1972 and earlier, 43003-73 for
1973 to 1977, or steel 43341-78 and aluminum 43351-78
for 1978. Twenty spoke holes are equally spaced around
each side flange of hub and twenty spoke holes are ar-
ranged in pairs on each side of rim well. Holes are spaced
the same on each side of both rim and hub.

Note that there are two types of spokes: long and short.
They are identified by the shape of the bent end as shown
in Figure 2-15. One long and one short spoke are used in
each pair. The long spoke (L) of each pair on rim crosses
over 1o opposite side of hub while the short spoke (S) of
each pair on rim connects to same side of hub. Spoke ar-
rangement is shown in Figure 2-15 or 2-16.

1. Place hub on bench with brake side of hub up.

2. Insert 10 short spokes In every other noie Trom outsige
of brake side flange.

3. Insert 10 long spokes in remaining holes.
4. Turn hub over on bench with brake side of hub down.

5. Insert 10 short spokes in next holes to right (clockwise)
from long spoke holes in opposite flange.

6. Insert 10 long spokes in remaining holes.

7. Swing short spokes counterclockwise and long spokes
clockwise crossing underneath short spokes and forming
pairs.

8. Place rim over hub (either side down).

9. Cross long spokes clockwise underneath short spokes
and insert into right (clockwise hole) of each pair of holes
that angles in same direction as spoke on opposite side of
rim well. See L-1 in Figure 2-15 or 2-16.

10. Cross short spokes clockwise above long spokes and
insert into right (counterclockwise hole) of each pair on
near side of rim well that angles in same direction as
spoke. See S-1 in Figure 2-15 or 2-16.

Spoke will enter 6th hole (1972 and earlier) or 14th hole
(1973 and later) to left of clockwise long spoke hole in rim.
Repeat for remaining spokes. Start nipples on spokes as
they are inserted in rim until all spokes are secured.

11. Turn wheel over and repeat procedure for spokes on
brake side.

() L)
SHORT| LONG

Figure 2-15. Front Wheel Lacing (1972 and Earlier)
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(s L
LONG

Figure 2-16. Front Wheel Lacing (1973 and Later)

REAR WHEEL (Figures 2-17 and 2-18)

Rear wheel rim is identified by Part No. stamped in rim-
well as follows: 18 in. steel 43005-70, 18 in. aluminum
43008-70. Spoke holes in hub flanges are in two rows
around each flange - ten inner row holes (1) and ten outer
row holes (2, Figure 2-17) in each flange.

\‘
1. Inner row spoke 4. Inner spoke

holes (clockwise)
2. Outer row spoke 5. Inner spoke
holes (clockwise)

6. Outside spoke
(counterclockwise)

3. Outside spoke
{counterclockwise)

Figure 2-17. Inserting Spokes in
Rear Wheel Hub
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1. Brake side flange inner spoke
2. Brake side flange outer spokes
3. Upper flange outer spoke

4, Upper flange inner spokes

Figure 2-18. Lacing Rear Wheel

1. Place hub on bench with brake drum end of hub down
as shown in Figure 2-17.

2. Insert spokes (3) in ten outer spoke holes of brake side
flange and swing loose end of spokes counterclockwise, as
far as hub will allow.

3. Place rim over hub (either side down) and insert spokes
in lower row of holes in rim, that angle in same direction
as spokes.

4. Just start nipples on spokes as they are inserted in rim.

5. Insert spokes (4) in ten inner spoke holes of brake side
flange and swing loose end of spokes clockwise as far as
hub will allow.

6. See Figure 2-18. Select any inner spoke (1), cross it
over four outer spokes (2), and insert spokes in nearest
lower rim holes. Start nipples.

7. Insert spokes (5, Figure 2-17) in ten inner spoke holes
of opposite flange (upper flange as positioned on work-
bench) and swing loose end of spokes clockwise as far as
hub will allow. Then, insert inner spokes in nearest upper
rim holes that angle in same direction as spokes and start
nipples.

8. Insert spokes (6, Figure 2-17) in remaining ten outer

spoke holes of upper flange and swing end of spokes coun-
terclockwise as far as hub will allow.

9. See Figure 2-18. Select any outer spoke (3), crossitover
four inner spokes (4), and insert spokes in nearest upperrim
holes. Start nipples.

NOTE

Outer spokes on both sides should point in same
direction,



TRUING WHEELS

TRUING RIM

See Figure 2-19 and proceed as follows. Insert arbor in
eel hub and place wheel in Truing Stand, Part No.
45500-29A.,

2. Front Wheel: Starting at valve hole, tighten all nipples
opposite brake flange side until end of spokes are approxi-
mately 1/16 in. from being flush with head of nipple. Use
Nipple Wrench, Part No. 94681-39.

3. Rear Wheel: Turn each nipple on just far enough to
cover spoke threads. Start at valve hole and tighten all
nipples three full turns each. Then, proceed to tighten all
nipples one full turn at a time until spokes are snug in
wheel,

4. Front and Rear Wheel: Check rim for concentricity,
centering sideways with hub and for running true side-
ways (Figures 2-19 and 2-20). Centering rim sideways
must be done as one operation. Rim must be properly
centered sideways in relation to hub for correct alignment
and “tracking” of wheels. Figures 2-21, 2-22 and 2-23
show method of using a straightedge to determine correct
sideways centering of wheel rim. If rim is too close to
straightedge, loosen all nipples on brake side and tighten
all nipples on opposite side same amount. If rim is too far

SIDE
RUNOUT

SPOKE NIPPLE
WRENCH

GAUGE L

from straightedge, reverse operations. Lay swaignieuge
across brake side as shown and measure distance from
straightedge to rim. When rim is correctly centered, this
distance will be as shown for each wheel listed.

Adjust truing stand gauge (Figure 2-19), to side of rim well
so rim at highest point will strike gauge as wheel is ro-
tated slowly. Loosen nipples at highest point of rim on
gauge side, and tighten nipples on opposite side the same
number of turns. Repeat this operation until rim runs true
sideways. Reverse loosening and tightening of nipples, as
explained above, if rim moves too far away from gauge.
After each loosening and tightening of spokes, check rim
in relation to hub as shown in Figures 2-21 and 2-22. Rim
should be trued sideways to within 1/32 in,

NOTE

A dial indicator is recommended in place of gauge
rod for fine adjustment.

After rim has been centered sideways with wheel hub and
runs true sideways, check for concentricity. Adjust truing
stand gauge (Figure 2-20) to rim tire bead seat. If rim runs
eccentric (radial runout) nipples must be loosened at
points rim does not contact gauge, and nipples tightened at
points rim contacts gauge. Amount nipples are to be loos-
ened or tightened is determined by the amount rim is out of
round. Rim should be trued concentrically to 1 /32in.orless
radial runout.

RADIAL
RUNOUT)

L

|:|I L
GAUGE i SPOKE NIPPLE

WRENCH

%gﬁ

Figure 2-19. Truing Rim Sideways

Figure 2-20. Truing Rim Concentric with Hub
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5. After wheels have been checked and corrected as de-
scribed in paragraph 4, start at valve hole and tighten
nipples one turn at a time all the way around rim until
spokes are normally tight. If possible compare with a new
wheel. While tightening nipples, repeatedly check rim with
gauge or dial indicator according to instructions under
paragraph 4.

6. After all nipples have been pulled up, until spokes are
normally tight and wheel is true, seat each spoke head into
hub flange with a sharp blow, using a flat nose punch and
hammer. Then retighten all nipples and finish truing wheel.
This method allows spokes to be drawn tighter at the start
and prevents paossibility of spokes loosening after wheel is
put into service as the result of spoke heads heating into the
flange.

Do not tighten spokes too tight or nipples may draw
through rim, or hub flanges may be distorted. If spokes are
left too loose, they will continue to loosen when wheel is
put in service.

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

REMOVING TIRE AND TUBE FROM RIM

Remove valve cap and valve core to free all air from tube,
Remove valve stem nut. Loosen both beads from rim
flanges by stepping on sides of tire or by using a tire tool.
Stand or kneel on tire opposite valve to push bead into rim-

1970 + LATER 5/8" 1970 + LATER 3/4"

STRAIGHT EDGE
STRAIGHT EDGE

|
|

18" e 18"
REAR WHEEL REAR WHEEL
ALUMINUM STEEL

Figure 2-21. Aligning Rear Wheel with Straightedge
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ALUMINUM
19" FRONT WHEEL
— ——

STEEL
19" FRONT WHEEL

13/32

STRAIGHT EDGE
STRAIGHT EDGE

Figure 2-22. Aligning Front Wheel with
Straightedge (1972 and Earlier)

well. Using tire tools, (not sharp instruments), start upper
bead over edge of rim at valve. Don’t use force when start-
ing bead over edge of rim with tire iron, because bead
wires may be broken or stretched and the tire ruined. Care-
fully remove inner tube before attempting to remove
second bead. Push lower bead into rim-well on one side
and insert tire iron on opposite side and pry bead over
flange. After a portion of second bead is started over rim
edge, tire can be further removed from rim without aid of
tire iron.

It is not always necessary to completely remove casing
from rim. Removing one side only allows inner tube to be
removed and installed and also allows inside of casing to
be inspected.

MOUNTING TIRE AND TUBE ON RIM

Carefully remove all dust and dirt, particularly hard par-
ticles from tire which might chafe an inflated tube. Wipe
tube and inside of tire thoroughly with clean, dry cloth. If
rim is dirty or rusty, clean it with a stiff wire brush. Be sure
to examine a used tire carefully for fabric injuries which if
neglected will damage tube.
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Figure 2-23. Aligning Front Wheel with
\ Straightedge (1973 and Later)

Position rubber rim strip in rim-well with valve holes cor-
rectly registered. Swab thoroughly all around base of tube,
between tube and side walls of tire with tire mounting
compound. Place valve at tire balance mark, and inflate
tube just enough to round it out. With wheel lying flat,
place tire on rim with arrow on sidewall pointing in direc-
tion of forward tire rotation, and align valve with hole in
rim. Push bottom bead into rim-well near valve, and hold in
well while forcing remaining portion of bead over rim
flange with a tire tool. Spread tire and insert valve through
hole in rim. Force upper bead over rim flange and into well
at point opposite valve. Stand or kneel at this point to hold
bead in well and pry remaining portion of tire over rim
flange. While forcing bead over rim flange, keep as much
bead as possible in rim-well. Be careful not to damage
beads or pinch tube.

Inflate tire to recommended pressure, then completely de-
flate tire to smooth out any wrinkles in tube and allow tube
to find its place, free from strain or stress. Again, inflate to
recommended pressure and check valve for leak. See
“SPECIFICATIONS,” Section 1, for correct tire pressure.

CHECKING TIRE TRUENESS SIDEWAYS (LATERAL RUN-
ouT)

Check runout by truing wheel on axle, measuring amount
*of sideways displacement from a fixed point near the tire
ee Figure 2-24).

L—b;

TIRE TREAD
LATERAL RUNOUT

Figure 2-24. Checking Tire Lateral Runout

Tire tread runout should be no more than 3/64 in. If tire
tread runout is more than 3/64 in., remove tire from rim
and check rim bead side runout to see if rim is at fault (see
“TRUING WHEEL").

If rim side runout is less than 1/32 in., tire is at fault and
should be replaced. If rim side runout is more than 1/32
in., correct by tightening selected spoke nipples as out-
lined previously, reinstall old tire and recheck tire tread
lateral runout.

CHECKING TIRE ROUNDNESS (RADIAL RUNOUT)

Check runout by turning wheel on axle, measuring tread
runout (see Figure 2-25).

Tire tread runout should be no more than 3/32 in. If tire
tread runout is more than 3/32 in., remove tire from rim
and check rim bead runout to see if rim is at fault (see
“"TRUING WHEEL").

if rim bead runout is less than 1/32 in., tire is at fault and
should be replaced. If rim bead runout is more than 1/32 in.
correct by tightening selected spoke nipples as outlined pre-
viously, then reinstall tire and recheck tire tread runout.

=)
el

TIRE TREAD RUNOUT

T

Figure 2-25. Checking Tire Radial Runout



ALIGNING WHEELS
NOTE

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

Front and rear wheels should be in perfect alignment. This
can be easily checked on the motorcycle with a straight
wooden board or length of string by placing against tire
sidewalls as far up toward axles as possible. Straightedge
should touch tires at all four points (see Figure 2-26), Ad-
just rear wheel in axle clips as necessary to correct mis-
alignment.

BALANCING WHEEL AND TIRE

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

Harley-Davidson has made available the following spoke
balance weights which press over the spoke nipple.

1 oz. weight, Part No. 95582-47
3/4 oz. weight, Part No. 95581-47
1/2 oz. weight, Part No. 95578-41

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

Aluminum color
1 oz. weight, Part No. 95588-75
1/2 oz. weight, Part No. 95587-75

Black
1 oz. weight, Part No. 95591-77
1/2 oz. weight, Part No. 95590-77

Self adhesive wheel weights should be applied to the flat
surface of the rim. Make sure that area of application is
completely clean, dry and free of oil and grease. Remove
paper backing from weight and press firmly in place so that
arrow on weight points in the direction of wheel rotation. If
1 0z. or more of weight must be added at one location, split
the amount so that half is applied to each side of the rim.
Wheel! should not be used for 48 hours to allow adhesive
to cure completely.

-16

SIDE VIEW
REAR FRONT

DERE)

| == m
@ \STRMGHM

EDGE

TOP VIEW

REAR FRCNT
SHIFT AXLE IN REAR FORK

TO CORRECT MISALIGNMENT

1 : ,

-~

B T ] o o |

[ 3 0 l

4 STRAIGHT - 2 1
EDGE

Figure 2-26. Wheel Alignment Diagram

In most cases, static balancing using Wheel Truing Stand,
Part No. 95500-29A, will produce satisfactory results.
However, dynamic balancing, utilizing a wheel spinner,
can be used to produce finer tolerances for best high speed
handling characteristics. Follow the instructions supplied
with the balance machine you are using. The maximum
weight permissible to accomplish balance is 3-1/2 oz
total weight applied to the rim. Wheels should be bal-
anced to within 1/2 oz. at 60 mph.



HANDLEBAR THROTTLE CONTROL

SPIRAL TYPE

ENERAL

Handlebar throttle control must operate freely. If a control
becomes stiff and hard to adjust, parts must be removed
and cleaned of caked grease, gum and dirt. A kinked con-
trol wire or coil must be replaced.

DISASSEMBLING AND ASSEMBLING (Figure 2-27)
Disconnect control coil and wire at carburetor.

Remove handlebar end screw using a wrench and screw-
driver. Sometimes this screw is difficult to remove. In this
case, insert a punch in screw slot and loosen screw by
striking punch several sharp blows.

After removing grip sleeve assembly (1, 2 and 3), working
parts are accessible. Remove roller pin (4) and rollers (5).
Pull plunger (6) with control wire (8) attached, from
handlebar end. Wire is fastened into end of plunger by
means of a set screw (7). If wire is broken, remove other
half from coil at carburetor and circuit breaker connection
end.

To free control coil (housing) from motoreycle, remove grip
control parts as explained above. Then, remove the small
set screws underneath each handlebar side to free coil end
plugs (9). Loosen rear fork panels and handlebar clamp

cover from the motorcycle. Remove control coil and end
plug as a unit from handlebar end.

Clean all parts thoroughly removing all rust, dirt and
gummy grease deposits, especially from plunger inside of
grip and handlebar end. Inspect all parts. If any are worn or
damaged, replace them.

Assembly is essentially thereverseorder of disassembly. If
control coil has been removed from motorcycle make sure
coil end plug (9) is correctly positioned in handlebar end
with set screw registered in groove of end plug.

Apply a light coat of graphite grease or oil to control wire
as it is inserted into coil. Insert two rollers (5) over roller
pin (4), round side of roller up as positioned on motor-
cycle. Lubricate handlebar spiral with grease. See “REGU-
LAR SERVICE INTERVALS," Section 1.

To start end screw (9) in handlebar, grasp grip sleeve
assembly and apply slight pressure against screw as it is
being started in handlebar end. This squares screw with
end of grip sleeve, aligning threads. Tighten screw se-
curely.

After throttle control is completely assembled, connect
control coil and wire at carburetor. Adjust throttle control
so carburetor throttle lever closes and opens fully with grip
movement. There should be about 1/4 in. between end of
throttle control coil and carburetor control coil clip when
throttle lever is in fully closed position against its stop.

. Handlebar end screw

. Handlebar end screw spring

. Handlebar grip sleeve

. Control coil plunger roller pin

PN =

5. Control coil plunger roller (2)
6. Control coil plunger
7. Control coil setscrew

BRC

8. Control wire

9. Control coil end plug
10. Control coil

11. Handlebar end

Figure 2-27. Handlebar Throttle Control {Spiral Type) - Exploded View
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DRUM TYPE

GENERAL

Control must operate freely and carburetor throttle must
return to closed (idle) position with friction adjusting screw
(12, Figure 2-28) backed off. If control becomes stiff and
does not return properly, it should be disassembled,
cleaned and inspected.

DISASSEMBLING AND ASSEMBLING
(Figure 2-28)

Remove two control coil clamp screws (1), upper clamp (2),
lower clamp (3). Unhook ferrule end of control wire (9)
from grip assembly (4) which is free to come off handlebar
end (17).

To remove cable (9), disconnect it at carburetor throttle
lever, unsolder or cut off ferrule (16) and pull wire out of
lower clamp (3). Parts 5, 6, 7, 8 and 10 are now remov-
able. Replace a worn or bent control wire with a new one

through parts 5, 6, 7 and 8 and install in casing (10
applying graphite grease to wire. Solder ferrule on wire
flush with end of wire.

Apply a light coat of graphite grease to handiebar (17) end
and inside surfaces of clamps (2 and 3). Connect ferrule
end of wire to notch in drum and assemble grip (4) on
handlebar between clamps. Be sure hole in friction spring
(13) is in place on end of screw (12).

After assembling parts and connecting wire end 1o throttle
lever, check for proper operation - that is, with friction
screw (12) loosened, torsion spring on carburetor throttle
shaft must return parts to closed throttle (idle) position.

With handgrip turned to throttle fully opened position ad-
just stop screw (11) using 2 MM hex (Allen) wrench to limit
travel.

IMPORTANT

This should be done to prevent excessive pull, and
possible wire ferrule breakage.

. Throttle control clamp screw (2)
. Upper clamp

. Lower clamp

Throttle grip assembly

. Control adjuster locknut

. Control adjuster

. Control elbow

. Control-elbow locknut

. Control wire

CONDDN D WN =
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10. Control wire casing

11. Stop screw

12. Grip friction adjusting screw
13. Grip friction spring

14. Grip friction screw spring
15. Grip plug

16. Control wire ferrule

17. Handlebar

Figure 2-28. Handlebar Control (Drum Type) - Exploded View
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FRAME

GENERAL

rough check a frame for correct alignment see Figures
29, 2-30. The dimensions shown will provide enough
information to determine whether a frame is far enough
out of alignment to require a major realigning job or re-
placement.

Because straightening a badly bent frame requires special
tools and fixtures for holding, bending and gauging, this
service is only offered by some of the larger dealerships.

CAUTION — A frame that is badly bent or damaged
should be replaced since it is questionable that it can be
repaired economically.

Figure 2-29. Frame with Basic Dimensions (1970-72)

P
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Figure 2-30. Frame with Basic Dimensions (1973 and Later)



FORKS

ERONT FORK

ANGING FORK OIL

fhe hydraulic fork is comprised of two sets of telescoping
tubes that work against springs, with an oil filled (hydrau-
lic) dampening mechanism to control the action. The unit
is engineered to give long service with a minimum of
repair. Oil change is not necessary on 1970-72 models
unless oil has been contaminated or leakage has occurred.
1973 and later models require oil change initially at 500
miles and thereafter at 5000 mile intervals.

To drain fork sides, remove fork tube cap as described in
“DISASSEMBLING FRONT FORK."” Remove drain plug (29,
Figure 2-31 or 15, Figure 2-36) from lower end of fork
slider. Loosen tube end bolt (12, Figure 2-31 or 6, Figure 2-
36) several turns. With a screwdriver move shock absorber
up and down to loosen any sediment in bottom of fork
slider, so oil will run free from drain.

After each fork side is drained and drain plugs have been
installed, forks can be refilled by using an improvised filler
can.

MAKING A FORK FILLER CAN

1. To make a filler can, see Figure 2-32 and proceed as

follows. Drill a dozen 1/4 in. holes in the bottom of a one

quart tin can (2), near the outside edge. Then, shape the

bottom of the can with a light hammer so that it is dished

upward to assure complete draining of oil through the
les.

Select a tin funnel (3) with the funnel mouth about the
same size as the bottom of can (2). Swage and shape the
funnel spout, so that a piece of 1/4 in. metal tubing (4),
about 2 in. long (a piece of fuel line is suitable), can be
soldered into it. Solder (3) into the bottom of (2). Improvise
and attach bail (1) to the filler can.

3. Make plug (7) from a rubber bottle stopper purchased
from a drug store. Rubber stopper should be 1in.t01-3/8
in. long, and its largest diameter about 5/8 in.

4. Hold rubber stopper in vise and drill a 3/32 in. hole
lengthwise through the center. Then enlarge the hole with
a 1/4 in. drill. After hole is drilled in the stopper, inserta
1/4 in. rod (B) through the hole and grind the stopper to a
5/8 in. diameter at the large end, and slightly under 1/2
in. diameter at the small end, straight taper between ends
to form the plug.

5. Slightly flare one end of a piece of 1/4 in. tubing (6},
about 2 in. long, and insert inta plug (7). Make an adapter
(8) from an old fork tube cap. Break three stake locks se-
curing breather valve and remove valve from cap. Drill a
1/2 in. hole through cap and plug the vent hole. Assem-
ble adapter (8) to top of fork and insert rubber plug (7) into
the adapter hole. Attach filler can to stopper with trans-
parent flexible tubing (5) about 2 feet long.

FILLING FORK USING FORK FILLER CAN

Suspend filler can above motorcycle so that when impro-
sised fork tube cap is assembled in fork filler opening there

will be ample slack in flexible tubing becoming taut (see
Figure 2-33).

Pour correct amount of fork oil into can. The difference in
the amount of oil required between a (DRY) and a (WET)
fork is due to oil cling. Do not use more oil than recom-
mended because the excess oil will cause leakage from the
top of the fork tubes.

Amount
Wet Dry Fork Qil
1972 and | 5-1/2 0z | 6-1/2 0z. | Harley-Davidson
Earlier Type B
1973 and | 50z 6 oz. Harley-Davidson
Later Type B

Work the fork up and down. Air escaping through oil in
filler can as fork is pushed downward will cause the oil to
bubble violently, but because the bottom of the filler can
serves as a baffle, no oil will be lost. As the fork moves up,
oil will be sucked into the fork side. Usually working fork up
and down 3 or 4 times is sufficient to empty filler can. After
filler can appears to be empty, it is good practice to allow a
few seconds for can to completely drain into hose, then
work fork once more. This assures getting all oil into the
fork side.

SERVICING

INSPECTION PROCEDURE (Figures 2-31 and 2-36)

If the hydraulic fork does not work properly or an ap-
preciable amount of oil leakage should develop, inspect the
fork as follows:

Check the oil level in each fork side by completely draining
and refilling fork as described in "CHANGING FORK OIL.”
Insufficient oil in either fork side will result in faulty recoil
action and excess oil will cause leakage from the top ot
fork tubes. When checking oil level in each fork side, also
check for water in fork oil which will cause leakage from
fork tube cap or oil to bypass fork slider bushings and
seals. Oil will appear emulsified, aerated or light brown in
color.

0il leakage developing at upper fork tube taper may also be
caused by imperfect fit in fork bracket taper. This can be
remedied by applying Harley-Davidson Seal-All to fork tube
cap threads. :

Check slider oil seals for wear or damage to lip which could
cause oil leakage.

On 1972 and earlier models, if the fork does not function
correctly after eliminating the possibility of water con-
tamination of fork oil and incorrect oil level in fork sides,
inspect the fork tube breather valve (2) for defective condi-
tion. Remove fork tube cap (1), submerge in water and
blow compressed air through cap vent hole. Breather valve
should not leak below 15 Ibs air pressure. If breather valve
is faulty, renew valve as described in “REPLACING
BREATHER VALVE."”
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. Fork boot (1971-1974)

. Retaining ring (1973-1974)

. Retaining washer (1973-1974)
. Seal (1971-1974)

Fork side

Spring retainer
(1972 and earlier)
Fork tube and shock
absorber assembly
Fork spring

. Spring guide (1972-1974)

Fork slider

Fork slider bushing (2)
(1972 and earlier)

Tube end bolt and washer

25A

27A @

| A

: 25——@

18—

500
I

Q00

O-ring (1972 and earlier)
Vent screw and plain
screw (1970)

Boot retainer (upper) (1970)
Boot gasket (1970)

Boot retaining disc (1970)
Boot retainer (lower) (1970)
Stem sleeve end nut

Upper bracket pinch bolt
Upper bracket

Upper bracket spacer

Stem sleeve

Stem and bracket assembly
Upper bearing cone

. Upper bearing cone

(1975 and later)
Lower bearing cone
Ball bearings (28)

. Bearing cone

(1975 and later)
Steering head cups (2)

. Bearing race (1975 and later)

Drain plug and washer
Cover screw (2)
Insert

Cover
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Figure 2-31. Front Fork and Steering Head - Exploded View




Bail

. Filler can

Funnel

Metal tubing

. Flexible tubing

. Metal tubing

. Rubber bottle stopper
. Fork tube cap
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Figure 2-32. Fork Filler Can Components -
Exploded View

If snubbing action of the front fork remains unsatisfactory,
bottoms on compression, stops suddenly on recoil and
does not operate smoothly after eliminating malfunctions
previously covered, disassemble fork as described in “DIS-
ASSEMBLING FRONT FORK SHOCK ABSORBER.” In-
spect shock absorber giving particular attention to the fol-
lowing parts (see Figure 2-34 or 2-35): Check fit of dam-
per piston in fork tube and fit on shock absorber tube.
Check seating washer on upper and lower valve body
faces. Replace worn or damaged parts.

NOTE

The front fork shock ahsorber parts for the 1975 and
later fork are sealed in the bottom end of the fork
tube and are non-serviceable.

See Figure 2-31. Examine fork tube (8) for scoring and
badly worn sliding surface. Inspect fork slider bushings
(11) in fork slider (10) for wear and scoring. Insert tube (8)
in fork slider (10) and work up and dows. if tube has ap-
‘preciable play in slider, replace slider bushings. See “"RE-
MOVING FORK SLIDER BUSHINGS.”

Figure 2-33. Filling Hydraulic Fork with Oil

NOTE

1973 and later sliders do not have removable bush-
ings. If slider is worn to excessive looseness on fork
tube, slider must be replaced.

If the front fork has been damaged, check the fork align-
ment. Inspect fork tubes and the fork stem and bracket
assembly (24) for bent or damaged condition. Tubes and
fork stem and bracket assembly, that are badly damaged,
must be replaced. If fork tube and fork stem and bracket as-
sembly are only slightly damaged, they can be repaired as
described in “STRAIGHTENING FORK TUBES,” and
"STRAIGHTENING FORK STEM AND BRACKET ASSEM-
BLY:!

REPLACING 1972 AND EARLIER BREATHER VALVE (Fig-
ure 2-31)

Remove fork tube cap (1). Place in vise and break three
stake locks securing breather valve (2). Free valve from
cap. When reassembling, coat breather valve seat with a
sealing agent. Seat rubber valve in cap and stake lock in
three places.
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1970 - 1972

1. Retaining ring
2. Valve body, lower
3. Valve washer
4. Valve body, upper
4A. Spring (1971 only)
5. Piston retaining ring
6. Piston
7. Shock absorber tube
8. Fork tube
Figure 2-34. Front Fork Shock Absorber - Exploded View
e 13

. Retaining ring 8. Retaining ring

. Lower piston 9. Upper piston

. Lower stop 10. Roll pin

. Orifice washer 11. Upper stop

. Valve 12. Shock absorber tube

. Spring washer 13. Fork tube

. Valve body

Figure 2-35. Front Fork Shock Absorber - Exploded View

REPLACING FORK BOOT PARTS (1970 ONLY)
(Figure 2-31)

To replace fork boot parts that are damaged or worn, or to
remove boot parts for straightening or replacement of fork
stem and bracket assembly (24), proceed as follows:
Stretch fork boot (5) from upper retainer (15). Free front
fork sides from motorcycle as described in “DISASSEM-
BLING FRONT FORK.” Remove fork boot plain screw and
vent screw (14) and free retainer (15), gasket (16), and re-
taining disc (17). Lower retainer (18) is a light press fit in
fork siider (10). Remove from slider by prying on retainer
lip.

Assembly is the reverse order of disassembly. Start fork
boot retainer by hand into the counterbore in upper end of
fork slider. Insert the pilot end of Qil Seal Driver, Part No.
96310-55, through fork boot retainer and into the upper
fork slider bushing. With a soft hammer, use very light
blows to drive fork hoot retainer to bottom against the end
of fork slider.

NOTE

If fork tube slider bushings (11, Figure 2-31) are
being replaced, install them before replacing lower
fork boot retainer.
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DISASSEMBLY AND REPAIR

DISASSEMBLING FRONT FORK (Figure 2-31)

Remove front wheel and brake assembly as described in
“WHEELS,” "“REMOVING AND INSTALLING FRONT
WHEEL.”

Remove front fender and headlamp housing. Remove fork
tube cap (1). Loosen fork tub pinch bolt (4). (On 1970
models, stretch rubber fork boot (5) from upper retainer
(15) lip.) Remove fork side (6) complete. On 1972 and
earlier models, use Wrench, Part No. 94694-52, and
disassemble retainer (7) from top of fork tube (8). Remove
spring (9) and drain hydraulic fork oil from fork tube. Turn
assembly upside down and remove bolt and washer (12). It
may be necessary to insert Tool, Part No. 95991-69 or a
long screwdriver into 3/32 wide x 1/2 long slot C (Figure
2-34) in upper end of shock absorber tube to keep it from
turning while removing bolt (12). On 1973-1974 models,
use Socket, Part No. 94556-73 with extension on upper
end of shock absorber tube C (Figure 2-35) to keep it from
turning. Free slider (10) from tube (8).

DISASSEMBLING FRONT FORK SHOCK ABSORBER 1 970
(Figure 2-34)




Shock absorber mechanism is part of fork tube (8). To dis-
assemble, remove retaining ring (1) with Tru-arc Pliers,
Part No. 96215-49, and remove lower valve body (2),
washer (3) and upper valve body (4).

~ ‘ove shock absorber tube (7) and remove retaining ring
+ and piston (6).

1971-1972 (Figure 2-34)

Remove parts as described for 1970 model including
spring (4A) for 1971 model.

1973-1974 (Figure 2-35)

Remove retaining ring (1) from fork tube (13) with Tru-arc
Pliers, Part No. 96215-49. Remove valve parts as follows:
lower piston (2), lower stop (3), orifice washer (4), valve (5),
spring washer (6), valve body (7). retaining ring (8) and
upper piston (9). To disassemble upper piston (9), remove
retaining ring (8) with Tru-arc pliers. To disassemble upper
stop (11), remove roll pin (10) from shock absorber tube
(12) and unscrew upper stop (11).

DISASSEMBLING, ASSEMBLING AND REPAIRING FRONT
FORK - 1975 AND LATER (Figure 2-36)

Remove front wheel and brake assembly as described in
“\WHEEL" section of this manual. Remove front fender.
Remove bracket that attaches headlamp to upper fork
bracket and let hang loose by wiring harnesses.

NOTE

While Figure 2-31 applies to earlier models, parts
30, 32, 4 and 21) are similar and are referenced
elow.

‘Referring to Figure 2-31, remove two screws (30) so the
cover (32) can be slid up out of the way, exposing the lower
fork bracket. Loosen fork tube pinch bolts (4). Loosen
screw (30) in upper fork bracket (21).

Remove the instrument (either the speedometer or tach-
ometer) attached to tube cap (1), Figure 2-36, of the fork
side being removed. Unscrew tube cap (1) from fork tube
(2). Remove fork side completely by sliding down and out of
both upper and lower fork brackets. Drain oil from fork.

Referring to Figure 2-36, disassemble the fork side as
follows.

Remove O-ring (3) from inner groove in tube cap (1) and
slide off washer (4). Pull spring (5) out of fork tube (2).

Using an Allen wrench, remove screw (6) along with
washer (7) from bottom end of fork slider (8). This will free
shock absorber tube (9) so that it can be removed from fork
tube (2). Remove both fiber wear rings (10) from slots in
shock absorber tube (9).

Separate fork tube (2) and fork slider (8) by pulling the two

apart. Stip fork boot (11) off end of fork slider (8). Remove

damper tube sleeve {12) from inside fork slider (8) by care-

ully pulling out past seal (14). Remove seal (14)only ifitis

_) be replaced. Remove lock ring (13) and then pry out seal
A14), discarding the damaged seal.
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. Tube cap
. Fork tube
Q-ring

. Washer
Spring
Screw

. Washer

. Fork slider
. Shock absorber tube
10. Wear rings

11. Boot

12. Damper tube sleeve
13. Lock ring

14. Seal

15. Screw

1
2
3.
4
5.
6.
7
8
9

\_ 16. Washer

Figure 2-36. Front Fork and Shock Absorber,
Exploded View - 1975 and Later

NOTE

To prevent damage to the lip of fork slider (8), the lip
can be heated to expand the metal and thereby make
seal removal easier.

Thoroughly clean and inspect each part. If inspection
shows that any parts are bent, broken or damaged, those
parts should be either repaired or replaced.

Inspect seal (14) for wear. If seal was removed, a new one
must be installed. Inspect both wear rings (10) on damper
tube (9) and replace if worn excessively or damaged.
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Check boot (11) where it rubs on fork tube (2). The tube
should show a bright, shining surface, free of scoring or
abrasions and the boot should present a good, continuous
seal and not show excessive wear.

Replace spring (5) if broken.

Inspect small hole in groove in lower end of fork tube (2)
and see that it is not obstructed.

Make sure O-ring (3) is in good condition, without irregu-
larities, and that it provides proper sealing when in place.

Check both washers (7 and 16) to see that they provide a
good seal when used with their respective screws (6 and
15) to prevent oil leakage.

Repair bent or damaged fork tube (2) as outlined in para-
graph “STRAIGHTENING FORK TUBES” below. Reassem-
ble parts in reverse order of disassembly.

REMOVING FORK STEM AND BRACKET ASSEMBLY
FROM STEERING HEAD (Figure 2-31)

Disconnect wires from panel. Remove front wheel and
brake assembly as described in “REMOVING AND IN-
STALLING FRONT WHEEL.” Remove front fender and
headlamp housing. Remove fork tube cap (1). Loosen fork
tube pinch bolt (4). (On 1970 models, loosen fork boot (5)
from upper retainer (15) lip.) Remove fork side (6)
_complete. Remove handlebar clamp cover.

Remove headlamp and bracket as a unit.

Remove fork stem sleeve end (19) and loosen fork upper
bracket pinch bolt (20). Lift handlebar assembly from
steering head with fork upper bracket (21) attached. Care-
fully position assembly away from working area. Be careful
not to bend control cables and wires more than neces-
sary.

It is not necessary to disconnect clutch and brake hand
levers from handlebar, wiring from ignition switch and
wiring panel, or control cables, unless handlebar assembly
is to be removed from motorcycle.

Remove washer (22) and fork stem sleeve (23). Free fork
stem and bracket assembly (24) and at the same time care-
fully remove bearing cones (25 and 26 or 25A) and
bearings (27 or 27A) from steering head. Inspect bear-
ings, cones and cups for wear. If worn or pitted replace. If
necessary to remove head cups (28 or 28A), insert a piece
of bar stock through upper cup to drive against lower cup.
Reverse operation to remove upper cup.

STRAIGHTENING FORK TUBES

Straightening fork tubes requires several special tools in-
cluding a hydraulic or arbor press, dial indicator and
straightening blocks (straightening blocks available for
1972 and earlier models only).

NOTE

Do not attempt to straighten a fork tube that has a
sharp angle bend. These tubes should be scrapped
because the metal is stretched.

Before beginning the straightening operation, clean the
fork tube. Locate bends with a dial indicator as shown in
Figure 2-37. (A fork tube is usually bent in two or three

2-26

places - seldom one place.) Then, place fork tube on
straightening blocks. Using an arbor or hydraulic press,
straighten tube as much as possible as shown in
Figure 2-38.

See Figure 2-37. With a dial indicator find the highest
point out of round and mark with chalk. Press on high point
of fork tube as shown in Figure 2-38. Repeat pressing
operations until fork tube is within .003 to .004 in. of being
straight. Always check with a dial indicator after each
pressing operation.

Sometimes a fork tube is out of round, especially at the
point it is clamped to the fork brackets. Place tube in
straightening blocks as shown in Figure 2-39. Press until
perfectly round and check with dial indicator or micro-
meter. Check fork tube by inserting into a new fork slider.
Work tube up and down in slider, if it does not bind, it is
straight,

Figure 2-37. Indicating High Point

Figure 2-38. Pressing High Point



Figure 2-39. Pressing Fork Tube Round

STRAIGHTENING FORK STEM AND BRACKET ASSEM-
BLY (Figure 2-40)

\faightening a fork stem and bracket assembly not only

juires a great deal of practice to become proficient, but
«so several special tools and fixtures, including an arbor
press, surface plate or suitable heavy metal plate that is
perfectly smooth, bending bar, four straightening blocks
(W), two improvised steel gauging bars or legs 1-5/16 in.
diameter x 12 in. length (X, Figure 2-41), two steel support
blocks (Y), and several steel press blocks (Z).

Do not attempt to repair fork stem and bracket assemblies
that are badly bent or broken. These bracket assemblies
should be scrapped.

Insert two steel gauging bars in the fork bracket and se-
cure in place with two bracket pinch bolts as shown in
Figure 2-40.

Sometimes the steel bars cannot be inserted into the
bracket because the holes are distorted. In this case, press
the bars into position using an arbor press. Then, press on
the forward edge of bracket to correct “bow shaped’ dis-
tortion (3) as shown in Figure 2-41, Repeat pressing oper-
ation until bar is loose in bracket. Secure in place with two
pinch bolts.

A bracket assembly is usually out of alignment from a hori-
zontal centerline (1) with both legs bent or just one leg
bent. (See Figure 2-41).

\.both legs are twisted, place bracket assembly in position
" A arbor press as shown in Figure 2-40. Place two

Figure 2-40. Straightening Fork Stem
and Bracket Assembly

straightening blocks under low legs (A and B). With press
block (Z) placed straight across bracket assembly, press
until legs (C and D) are forced down and into alignment

with legs (A and B).
i _. S \

Figure 2-41. Correcting Bracket Bow
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It one leg 1s bent, place bracket assembly on three straight-
ening blocks, two blocks under straight leg and one block
under the low leg. Place press block diagonally across
bracket assembly to high leg and press until high leg is
forced down and into alignment with the other three legs.

Place the fork stem and bracket assembly on the four
straightening blocks located on the surface plate, (Figure
2-42). If the legs rest squarely on straightening blocks, the
bracket assembly is correctly trued.

If bracket is not true, press again, checking alignment after
each operation.

|

Figure 2-43. Bending Fork Stem and
Bracket Assembly

b

Figure 2-42. Checking Bracket Alignment

Use a square and check to see if bracket assembly is bent
or distorted (to either side) as shown in Figure 2-43. If so,
place in vise and straighten, using Bending Bar, Part No.
96806-40, as shown in Figure 2-43.

Check to see if the fork stem is straight, true on a vertical
centerline (2, Figure 2-41) by using a fork upper bracket as
a gauge (Figure 2-44). If not, place in vise and use Bend-
ing Bar to bring into position.

REMOVING FORK SLIDER BUSHINGS
(1972 & EARLIER)

NOTE

1973 and later forks do not have removable bush-
ings. If slider is worn to excessive looseness on fork
tube, slider must be replaced.
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Figure 2-44. Gauging Fork Stem

Insert the fork slider bushing puller and cap (1, Figure 2-
45) into the fork slider a sufficient distance to allow the
claws to extend below lower end of the upper fork slider
bushing (11, Figure 2-31). Place puller cap into oil seal
counterbore. Apply oil to screw threads and steel thrust
washer and turn nut down against puller cap to remove all
slack from puller assembly. Use a Big Twin engine
sprocket nut wrench and continue to turn nut against
puller cap until bushing is removed (see Figure 2-46).

To remove lower fork slider bushing, follow same proce—(
dure used in removing upper fork bushing.



Figure 2-45. Fork Rebushing Tools

Figure 2-46. Removing Fork Slider Bushing

INSTALLING FORK SLIDER BUSHINGS
‘41\972 & EARLIER)

y ifore installing new fork slider bushings (11, Figure 2-
— A), thoroughly clean slider bore and lubricate with engine

oil. Fork bushing driver and guide (2, Figure 2-45) is used
to install fork slider bushings as shown in Figure 2-47. In-
sert the bushing guide into the fork slider oil seal counter-
bore and insert the new lower fork slider bushing into the
guide. The fork bushing driver has two grooves cut around
its outside diameter which are used as depth gauges when
driving in the bushings. The groove nearest the top of the
driver is the depth gauge for the lower bushing, and the
lower groove is the depth gauge for the upper bushing. The
lower bushing is driven into the fork slider to the point
where the upper groove on the bushing driver aligns with
the top edge of the bushing guide.

NOTE

If the lower bushing is driven into the fork slider
farther than specified, it will contact the bottom of
the counterbore at lower end of fork bushing and
bushing may be collapsed to the extent that it cannot
be finish reamed.

When installing upper fork slider bushing, follow the same
procedure used to install lower fork slider bushing. The
upper fork slider bushing is driven into the fork slider the
correct depth when the lower groove on the bushing driver
is aligned with the top edge of the bushing guide.

Figure 2-47. Installing Fork Slider Bushing
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REAMING FORK SLIDER BUSHINGS
(1972 & EARLIER)

Figure 2-48 shows reamer with long pilot attached as re-
quired for reaming upper bushings to finish size. The long
pilot is of correct size to fit into the unfinished lower
bushing and guide the reamer through the upper bushing.

Figure 2-48. Reaming Fork Slider Bushing

CAUTION — Do not drop cutting edges of the reamer
into bushing.

Slowly start cut, turning reamer clockwise. When remov-
ing reamer after bushing is reamed, continue turning clock-
wise and apply a slight upward pressure to remove reamer
from the finished bushing. Install the short reamer pilot,
shown under 3, Figure 2-45 on reamer to ream the lower
bushing. The Allen wrench provided with the tool set is
used to tighten or loosen reamer pilots on the reamer body.
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ASSEMBLY

ASSEMBLING SLIDER

Clean chips from inside of slider by washing thoroughly in
solvent. Install new seal (if required) with seal lip facing
inward, and top of seal flush with top of slider. Install boot
(5A, Figure 2-31).

ASSEMBLING FRONT FORK SHOCK ABSORBER
(Figure 2-34 or 2-35)

Assemble parts into shock absorber tube in reverse order
of disassembly using Tru-arc retaining ring pliers to install
rings in grooves. Be sure upper valve body (4) is installed
with outer lip fitting over spring (4A).

ASSEMBLING FRONT FORK (Figure 2-31)

Assemble slider (10) on fork tube and shock absorber as-
sembly (8) and check for free movement of slider on fork
tube. Assemble bolt and washer (12) and new O-ring (13).
Insert screwdriver or rod into upper end of fork tube to hold
slotted end of tube (8) while tightening bolt and washer (12).
Insert spring into fork side and pour specified amount of fork
oil into each fork side. Using Wrench, Part No. 94694-52,
install spring retainer (7) into fork tube. The top of the re-
tainer should measure exactly 3/4 in. down from top of fork
tube.

Install assembled fork side (6) into mounting brackets.
Securely tighten fork tube cap (1) before tightening the fork
tube pinch bolt. Secure fork boot in lip of retainer (15) (if
used). Install front fender and headlamp housing. Install
front wheel and brake assembly as described in “REMOV-
ING AND INSTALLING FRONT WHEEL,"” Section 2.

INSTALLING STEM AND BRACKET ASSEMBLY, FORK
SIDES AND ADJUSTING STEERING BEARINGS
(Figures 2-31)

Assembly of the fork stem and bracket assembly is es-
sentially the reverse order of disassembly. Assemble the
head cups (28 or 28A), bearings (27 or 27A) and bearing
cones (25 and 26 or 25A). Apply a heavy coating of grease
to the bearings when positioned in head cups. Install the
fork stem (24) and tighten fork stem sleeve (23) on fork
stem until all appreciable play is taken up and bearing
action is smooth and free. Assemble spacer (22), handle-
bar assembly and upper fork bracket (21).

Install fork sides (6) after assembly into mounting brackets.
Securely tighten fork tube cap (1) before tightening fork
tube pinch bolts to 35 ft-lbs. Secure fork boot in lip of re-
tainer (15) (if used). Install front fender. Install front wheel
and brake assembly as described in “REMOVING AND IN-
STALLING FRONT WHEEL,” Section 2.

With fork sides, wheel and fender reassembled, fork
should have smooth free movement to either side. If there
is any binding, slightly back off the fork stem sleeve (23)
until it is correctly adjusted. Be sure not to back it off too
much - as there should be no appreciable shake or side-
ways movement of the front fork. Install and securely
tighten the sleeve end nut (19) and the upper bracket pinch
bolt stem (20). Torque bolt (20) to 20-25 ft-lbs. (



REAR SHOCK ABSORBER

DISASSEMBLING

Raise rear end of motorcycle with stand or suitable block-
ing underneath frame.

NOTE

If blocking is not available work on only one shock
absorber at a time, the other shock absorber will hold
the rear fork and frame in place.

(Figure 2-49): Remove top and bottom mounting stud nut
(1), washer (2), stud cover (3), andwasher(4). Slip shock ab-
sorber assembly off upper and lower studs. Push rubber
bushings (5) from shock absorber mounting eyes. Place
shock absorber in Rear Shock Absorber Tool, Part No.
97010-52A (see Figure 2-50) with split key (6) up. Com-
press absorber spring enough to remove each half of split
key (6) from flange on shock eye. Release spring compres-
sion and remove absorber assembly from tool. Remaining
items can be removed in order shown in Figure 2-49,

INSPECTING

Clean and inspect all parts for wear and damage, paying
particular attention to the condition of the stud rubbers,
the ride control adjustment cams, dirt seal, and spring. Ex-
amine absorber unit for traces of fluid leaking, especially at
upper end. Unit should compress slightly easier than it
extends. If possible, compare action with unused unit.
Shock absorber cannot be repaired. Faulty units must be
replaced.

\ASSEMBLING

\ssembly of the rear shock absorber is essentially the re-
verse order of disassembly.

(Figure 2-49): Apply a thin coat of grease to all surfaces of
both cams. Note that cams (13) are identical and be sure to
position cam lobes correctly as shown in Figure 2-49 inset.
Place assembly in compressor tool and compress spring
enough to install key halves (6). :

Release spring compression. Keys will lock into place in
inside diameter of covers 7 or 8.

ADJUSTING SPRING

The rear shock absorber springs can be adjusted to three
positions (five positions for 1978) for the weight the motor-
cycle is to carry. The average weight solo rider would use
the extended spring position (off cam); when in low posi-
tion (off cam), the cam lobes should be next to each other:
that is, single lobes and double lobes matched. If neces-
sary, rotate the cam to line them up properly. A heavy solo
rider might require the position with springs slightly com-
pressed (spring position second cam step).

To adjust the rear shock absorber springs, turn cushion
spring adjusting cam to desired cam position with either
Spanner Wrench, Part No. 94700-52B for 1974 and earlier
or Spanner Wrench, Part No. 94820-75 for 1975 and later.
Both cushion spring adjusting cams must be adjusted to
the same position. Always back off cam in opposite direc-

\tion when releasing spring tension to intermediate or solo
position.

10

ASSEMBLE CAMS (ITEM
NO, 13) SO THAT THE
HIGH LOBES (WITH
NOTCHES IN THE TIiPS)
ARE NEXT TO EACH
OTHER AS SHOWN,

Mounting stud nut (2)
Washer (2)
Stud cover
Washer (4)
Stud rubber bushing (2)
Split key
Cover (long)
Cover (short)
Washer (3, low road clearance),
(2, high road clearance)
(1974 and earlier)
10. Spring (1974 and earlier)
11. Seal washer (low road
clearance) (1974 and earlier)
12. Adjusting cup (1974 and earlier)
13. Cam (2) (1974 and earlier)
14. Shock absorber unit (1974 and earlier)
14A. Shock absorber unit (1975 and later)
15. Cam support (1973 and 1974)

L
2
3.
4,
B.
6.
¥ 3
8.
9.

Figure 2-49. Rear Shock Absorber -
Exploded View

2-31




Figure 2-50. Compressing Shock Absorber

NOTE

If shock cam is turned too far so that it falls off top
position it will not be matched correctly with the
other cam. To correct this condition, continue 180°
in same direction until it falls off again and then ad-
just to desired position.

IMPORTANT

Install each shock absorber on motorcycle with slot in
cam support (15, Figure 2-49) facing toward motor-
cycle wheel.

REAR FORK

DISASSEMBLING (Figure 2-51)

Remove the rear wheel as described in “"REMOVING AND
INSTALLING REAR WHEEL.” Free brake rod from oper-
ating lever and remove brake assembly from motoreycle.
Remove exhaust pipe and muffler. Disconnect shock ab-
sorbers from rear fork.

See order of disassembly, Figure 2-51. Remove pivot bolt
(1) and lockwasher (2) from rear fork (3). Rear fork can now
be disassembled from frame. Remove the following parts:
Bearing screw (4), bearing shakeproof washer (5), bearing
lockwasher (8), bearing locknut - right (7) and bearing
outer spacer (8). With a punch turn out bearing locknut -
left (9) and remove pivot bolt nut (10). From inside of fork
press or drive out bearing inner spacer (11) and bearing
(12), by applying pressure against spacer (11). Press or
drive out bearing shields (13) from fork inner side.

2-32

. Pivot bolt
. Bearing lockwasher
. Rear fork
. Bearing screw
. Shakeproof washer
. Lockwasher
. Bearing locknut - right
. Quter spacer
. Bearing locknut - left
10. Pivot bolt nut
11. Bearing inner spacer (2)
12. Bearing (2)
13 gearing shield (2)
L ey

1
2
3
4

"B
6
7
8
9
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Figure 2-51. Rear F‘ork - Exploded View

CLEANING AND INSPECTING

Before reassembling, clean and inspect all parts. Rough
check the rear fork for correct alignment. Dimensions
shown in Figure 2-52 will provide enough information to
determine if fork is far enough out of alignment to require
realigning or replacement. Straightening a badly bent rear
fork requires special tools and fixtures for holding, bending
and gauging.

=

9-3/8 IN, -
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e 11-20/32 N, —

Figure 2-52. Rear Fork Dimensions




Check the rear fork bearings. If the inner or outer bearing
race is badly pitted, replace bearing assembly.

ASSEMBLING (Figure 2-51)

ssembly is essentially the reverse order of disassembly.
' ) ttention should also be given to the following instruc-
/ans:

From outside of fork press or drive bearing shield (13) into
position, flush with inner fork side. From outside of fork
insert bearing spacer (11), shoulder facing in. Apply a
heavy coating of grease to bearing (12).

NOTE

Pack the two rear fork pivot bearings with fresh
grease at 10,000 mile intervals.

With wide side of bearing outer race facing out, tap bear-
ing into fork until flush with inner fork side.

Insert bearing outer spacer (8), shoulder facing in. Assem-
ble and tighten bearing locknut - right (7), and then back
off one full turn. Insert pivot bolt nut (10). With a punch,

tighten bearing locknut - left (3) until snug. Stake lock In
three places. Position rear fork in place on motorcycle and
at the same time position pivot bolt nut (10), shoulder in
crankcase recess. With lockwasher (2) in place, coat pivot
bolt (1) with grease. Insert in rear fork assembly and
tighten securely.

Weigh the extreme rear end of fork by attaching spring
scale and raising fork to horizontal position with centerline
of frame. Take scale reading and tighten locknut - right (7)
sufficient amount to provide from one to two pounds drag
on the bearing. For example, if rear end of fork weighs
three and one-half pounds with bearings free, bearings
should be adjusted tight enough to increase weight of fork
to four and one-half or five and one-half pounds as fork is
lifted to horizontal position. Assemble screw (4), washer
(5), and lockwasher (6).

Install shock absorbers, exhaust pipe and muffler. Install
brake assembly and rear wheel. Insert brake rod in oper-
ating lever and adust brake as described in “ADJUSTING
REAR WHEEL BRAKE.”
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BRAKES

GENERAL

The front wheel brake is operated by a hand lever on the
right handlebar side, and the rear wheel brake is operated
by a foot pedal. To keep mechanical brakes in proper oper-
ating condition, it is essential to check adjustment of
brakes at regular service intervals of 5000 miles, or
sooner, depending on wear of brake linings and drums.
See adjustment of brakes and centering brake shoes. If
brakes do not operate satisfactorily after adjustment of
linkage and recentering brake shoes in drums, disassem-
ble and service brakes and connecting linkage. Hydraulic
disc brake (1973 and later) is self-adjusting. Brake fluid
level in master cylinder should be checked every 1000
miles.

On 1974 and later models rear brake lining can be in-
spected through view ports (6, Figure 2-54) to determine
amount of lining wear.

SLOT OPEN END
MUST FACE TOWARD
INSIDE OF LEVER

. Adjusting sleeve locknut
. Front brake adjusting sleeve
. Adjusting sleeve nut

Brake shoe pivot stud

Front wheel axle nut

. Brake cable

. Brake cable clevis clamp nut
. Brake cable clevis clamp

. Brake cable support tube

. Brake lever

COONOUAWN =

gy

DRUM BRAKES

ADJUSTING FRONT BRAKE (Figure 2-53)

When the front wheel brake is properly adjusted, the hand
lever will move freely about one-quarter of its full move-
ment before the brake starts to take effect. If adjusted
tighter the brake may drag. To adjust brake, loosen locknut
(1) on adjusting sleeve (2) and turn sleeve nut (3) in toward
the cable support tube to decrease the free movement of
hand lever and tighten the brake. Turn sleeve nut (3) away
from the cable support tube to increase the free move-
ment of hand lever and loosen the brake. When free move-
ment of the hand lever is about one-quarter of its full
movement, tighten locknut (1) against adjusting sleeve nut
(3). Rotate the wheel to make sure brake is not too tight
and dragging. If brake should drag with correct free move-
ment in hand lever, recenter brake shoes in brake drum as
follows:

Loosen, but do not remove, front brake shoe pivot stud (4)
and axle nut (5). Spin front wheel. While wheel is turning
apply brake and tighten pivot stud (4) and then axle nut (5).
Recheck brake for correct adjustment as described above.

ADJUSTING REAR BRAKE (Figure 2-54)

To adjust rear wheel brake turn adjustingnut(1)tochange
the effective length of the brake rod(2)(1972andearlier), or
cable (1973 and later). The adjusting nut has a notch
which fits against the clevis pin in the operating lever (3).
Thus, it is locked in place on the rod, but may be turned
down or backed off the rod by half turns as required. Set
the adjusting nut so that the brake begins to take effect
when the foot lever is pushed downward about 1-1/4 in.

Brake rod adjusting nut
Brake rod

1
2
3. Operating lever

4., Brake shoe pivot stud nut
4A. Brake shoe anchor bolt

5. Rear wheel axle nut

6. Brake lining view port

Figure 2-563. Front Brake (1972 and Earlier)

Figure 2-54. Rear Brake (1972 and Earlier)
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Turn the nut onto the rod to tighten the brake; back it off to
loosen the brake. Turn the wheel to be sure the brake is
not too tight and dragging. If brake should drag with
correct free movement in foot pedal, recenter brake shoes
in brake drum as follows:

Loosen but do not remove rear brake pivot stud nut (4) or
bolt (4A) and axle nut (5). Spin rear wheel. While wheel is
turning apply brake and tighten pivot stud nut (4) or bolt
(4A) and then the axle nut (5). Recheck brake for correct
adjustment, as previously described.

REPLACING FRONT BRAKE CABLE (Figure 2-53)

If the front wheel brake cable (6) is not free in its housing,
is frayed or broken, replace cable. Remove clevis clamp nut
(7) and clamp (8). Free cable from clevis and pull from
upper end of coil. Install new cable from upper end of
housing as positioned on motorcycle, applying a light coat
of grease as it is inserted into coil. When reassembling
cable ferrule in hand lever anchor pin with side slot, be
sure slot is toward inside as shown. Earlier type pin with
slotted end should have open end facing downward.

To correctly adjust brake cable turn adjusting sleeve lock-
nut (1) and adjusting sleeve nut (3) to the top of brake
adjusting sleeve (2). Make sure brake cable end is correctly
positioned in brake lever slot, control coil ferrule is
correctly positioned in hand lever bracket slot, and the
brake cable support tube (9) is positioned in the fork slider
bracket. Take all slack out of brake cable by pulling at the
lower end of cable. With front brake lever (10) in lowest
position (brake released), loop cable (6) around clevis and
secure in place with clevis clamp (8) and nut (7). Adjust
brake as described in “ADJUSTING FRONT WHEEL
BRAKE."”

DISASSEMBLING FRONT BRAKE-
(1972 AND EARLIER) (Figure 2-55)

Remove front wheel and brake assembly from motorcycle
as described in "REMOVING AND INSTALLING FRONT
WHEEL.” Remove operating shaft nut (2) and operating

lever (3). Lightly tap operating shaft (4) to remove brake
shoes (8), springs (9), operating shaft (4), washer (5) and
pivot stud (6) as a unit from brake side plate (7). Remove
shoes from operating shaft (4) and pivot stud (6).

DISASSEMBLING REAR BRAKE (Figure 2-56)

Remove rear wheel from motorcycle as described in
“REMOVING AND INSTALLING REAR WHEEL."” Section 2.
Remove rear brake rod adjusting nut (1) and free brake rod
(2) from operating lever (3). Remove brake assembly from
motorcycle. Remove operating shaft nut and washer (4),
operating lever (3), pivot stud nut and lockwasher (5) or
anchor bolt and washer (5A) and locating block (6) or
spacer (BA). Lightly tap operating shaft (7) to remove brake
shoes (8}, springs (9}, pivot stud (10 or 10A), operating
shaft (7) and washer {(11) as a unit from brake side plate
(12). Remove shoes from operating shaft (7) and pivot stud
(10).

INSPECTING AND REPAIRING BRAKES
(Figures 2-55 and 2-56)

Clean and inspect brake shoes and linings (8) for wear,
loose rivets, glazing, or imbedded particles. Brake shoes
that are badly worn, cracked or damaged must be replaced.
Linings (10 and 13) that are worn down to rivet heads,
hard or glazed, impregnated with grease, cracked or
damaged, must be replaced. Linings that are only slightly
glazed and in apparent good condition may be reused after
being roughened with a medium grade of sandpaper. Also,
be sure to roughen braking surface of the brake drum.

If replacement of brake linings is necessary, new linings
can be riveted to the old shoes, or, if riveting facilities are
not available, brake shoes and linings can be renewed. To
reline old shoes remove and discard old rivets and linings.
Position new lining on brake shoe and head rivets, working
from one end to the other to achieve a tight fit and avoid
buckling. If a riveting machine is not available, set rivets
with hand tools. After riveting linings to the brake shoes,
bevel each end of brake lining as shown in Figure 2-57.

=

. Pivot stud screw
and washer
. Operating shaft nut
. Operating lever
. Operating shaft
Operating shaft washer
Shoe pivot stud
Brake side plate
. Brake shoe and lining (2)
. Brake shoe spring (2)
. Brake lining (2)
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Figure 2-55. Front Brake (1972 and Earlier) - Exploded View
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lockwasher

1. Brake rod adjusting nut 5. Pivot stud nut and lock- 6. Locating block

2. Brake rod washer (1972 and earlier) (1972 and earlier)
3. Brake operating lever BA. Anchor bolt and washer BA. Spacer (1973)

4. Qperating shaft nut and (1973) 7. Operating shaft

8. Shoe and lining (2)
9. Shoe spring (2)
10. Pivot stud (1972 and earlier)
10A. Pivot stud (1973)
11. Operating shaft washer
12. Brake side plate
13. Brake lining (2)
14. Cross shaft (1974 and earlier)
15. Rod clevis cotter pin and
washer (1974 and earlier)
16. Rod clevis pin (1974
and earlier)
17. Foot lever bolt and nut
(1974 and earlier)
18. Foot lever (1974 and earlier)
19. Lever torsion spring
(1974 and earlier)
20. Frame brake shaft
tube bushing (2)
(1974 and earlier)
21. Cross shaft adjusting screw
and nut (1974 and earlier)

Figure 2-56. Rear Brake - Exploded View

Clean all dirt from brake drums (not shown), and examine
for scoring, grooving, or excessive wear. Inspect brake
Iperating shaft (4 and 7), pivot stud (6 and 10 or 10A), and

rake side plate (7 and 12) for excessive wear of shaft bear-
ing surfaces. Recommended repair procedure is replace-
ment of badly worn or damaged parts.

ASSEMBLING FRONT BRAKE (1972 AND EARLIER) (Fig-
ure 2-55)

Assembly is essentially the reverse order of disassembly.
Assemble brake shoes (8) on operating shaft (4) and pivot
stud (B) with one spring (9). Secure spring in groove that is
nearest brake side plate. Position washer (5). Assemble
unit to brake side plate (7). Make sure flat side of pivot stud
(6) registers in recess of brake side plate. Install operating
lever (3) and nut (2). Attach second spring in place with
pliers. Install front wheel and brake assembly as de-
scribed in “REMOVING AND INSTALLING FRONT
WHEEL," Section 2. Adjust brakes and center brake shoes
as described in “ADJUSTING FRONT WHEEL BRAKE.”

ASSEMBLING REAR BRAKE (Figure 2-56)

Assembly is essentially the reverse order of disassembly.
Assemble brake shoes (8) on operating shaft (7) and pivot
stud (10 or 10A) with one spring (9). Secure spring in
groove nearest brake side plate. Position washer (11) on
shaft (7). Assemble unit on brake side plate (12). Install lo-
cating block (6) on spacer (BA), nut and lockwasher (5) or
.anchor bolt and washer (5A), operating lever (3) and nut
and lockwasher (4). Attach second spring in place with

pliers. Position brake assembly in rear wheel brake drum
and install wheel assembly in frame as described in
“REMOVING AND INSTALLING REAR WHEEL.” Insert
brake rod (2) through lever (3). Assemble adjusting nut (1)
loosely on rod (2). Adjust brakes and center brake shoes as
described in “ADJUSTING REAR WHEEL BRAKE.”

DISASSEMBLING AND ASSEMBLING REAR BRAKE
CROSS SHAFT (1974 & EARLIER) (Figure 2-56)

If it is necessary to remove the brake cross shaft (14) from
the motorcycle, proceed as follows:

Disconnect rear chain and remove exhaust pipe and
muffler from motorcycle. Free brake rod (2) clevis from
cross shaft (14) lever arm, by removing washer and cotter
pin (15) and clevis pin (16). Discard pin (15). Loosen pinch
bolt (17), slip foot lever (18) and spring (19) from shaft (14).
Remove shaft (14) from frame tube.

Examine cross shaft (14) and lever (18) splines for wear
and damage. If lever slips on shaft splines when pinch bolt
(17) is tight, renew worn parts. Fit clevis pin (16) in rod (2)
clevis, and check for worn condition. Replace clevis pin
(16) if badly worn.

Check cross shaft (14) bearing surface and compare with
shaft non-bearing surface. If bearing surface is not worn,
but has excessive play in frame tube, replace bronze
bushings (20). Thread tap (3/4-16 thd) into bushing and,
from opposite side, drift bushing and tap from frame tube.
Press new bushings (20) in place and install cross shaft
(14). Rotate shaft to make sure it is free in bushings. If high
spots develop when bushings are installed, ream to size.
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Figure 2-57. Beveling Brake Lining

With cross shaft (14) correctly positioned in frame tube,
insert shaft arm in brake rod clevis and install pin (16).
Insert washer and new cotter pin (15) in pin (16). Connect
chain and install exhaust system.

See Figure 2-58, and proceed as follows: Adjust cross
shaft adjusting screw (1) so that with screw against its
stop on frame, the top of the cross shaft arm (2) is slightly

a— MINIMUM

1. Adjusting Screw 4. Transmission sprocket
2. Brake cross shaft cOVBE
arm 5. Adjusting screw

3. Rear fork pivot bolt locknut

Figure 2-58. Rear Brake Cross Shaft
Adjustment - 1974 and Earlier
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back of center of the rear fork pivot bolt (3). Under nc
conditions should the top front of the cross shaft arm (2) be
closer than 1-1/2 in. to the rear of the relieved portion of
the transmission sprocket cover (4). Assemble brake pedal
on cross shaft, If pedal does not position correctly (almost
touching footrest), readjust cross shaft adjusting screw (1]
so that cross shaft splines and brake pedal are correctly
positioned. However, adjustment should be made so thal
cross shaft arm (2) is always moved to the rear, never
closer to the transmission sprocket cover (4). After final ad-
justment tighten cross shaft bolt locknut (5).

LUBRICATING

Before operating motorcycle, lubricate brake system as
indicated under "REGULAR SERVICE INTERVALS,” Sec-
tion 1.

REAR BRAKE FOOT PEDAL MECHANISM
(1975 AND 1976)

The rear brake foot mechanism is located on the right side
of the motorcycle. It is mounted, along with the right foot
peg, on a bracket which attaches directly to the frame. To
remove the bracket, remove the front muffier, remove the
attaching pinch screw and pull off the bracket. Figure 2-59
shows the bracket removed, with foot peg and brake parts
attached. Disassemble as follows:

Detach brake cable (1) at rear brake operating lever and
remave from slot in clevis pin (5). Remove switch (3) from
its mounting bracket by removing attaching hardware. De-
tach spring (4) at both ends and pull out clevis pin (5).
Remove foot pedal (6) by removing screw (7). Remove foot
peg (8) by removing attaching hardware.

Clean all parts and inspect for wear or damage. Assemble
in reverse order of disassembly. When fully assembled,
adjust adjusting screw (10) to remove excessive play be-
tween brake cable and foot pedal. Tighten locking nut on
screw after adjustments are completed. Inject a small
amount of grease in fitting (11) using a hand grease gun.

REAR BRAKE FOOT PEDAL (1977 AND LATER)

The rear brake foot pedal and associated parts are located
on the right side of the motorcycle.

Adjustment

The position of brake pedal can be changed to suit rider as
follows. Refer to Figure 2-60.

Turn stop screw (5) in or out of bracket (1) to set 1/4 in.
dimension shown in figure. Place brake pedal in position
on splines of shaft (2) as desired. Note that the 1/4 in. di-
mension is easily set by backing screw (5) all the way down
into bracket (1) then turning it back out six turns.



. Brake cable

. Cable assembly
Switch

. Spring

. Clevis pin

. Brake pedal
Screw

Foot peg
Screw

. Adjusting screw
. Grease fitting

SoomNparwN
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Figure 2-59. Rear Brake Foot Mechanism (1976 and 1976)

Make minor changes by readjusting stop screw (5). How-
ever, do not turn it more than three turns in either direc-
tion. A dimension close to 1/4 in. must be maintained for
brake to work properly. Three turns of screw is about the
same as changing pedal position one spline. So, if pedal is
still not as desired, try repositioning on shaft splines rather
than turning screw more than three turns.

After a new brake pedal position has been chosen, the po-
sition of stop light switch must be checked and reposi-
tioned as required. Loosen hardware securing switch and
position along slot shown so switch plunger does not bot-
tom out when pedal is fully released. Retighten switch
mounting hardware.
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. Bracket
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Figure 2-60. Rear Brake Foot Pedal (1977 and Later)

FRONT DISC BRAKE
(1973 AND LATER)

OPERATION
NOTE

Two types of disc brakes are used. The following de-
scription applies to Figure 2-61 brake. Figure 2-62
brake operates in a similar manner.

The front brake master cylinder is an integral part of the
brake hand lever assembly on the right handlebar. A
hydraulic hose connects the master cylinder to the brake
cylinder located in the outer caliper half on the left front
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fork slider. Brake pads in the caliper halves apply pressure
to each side of disc mounted on the front wheel hub.

When the brake hand lever is operated, the hydraulic fluid
forces the piston against the brake pads which contact the
disc. The wave spring is compressed between the backing
plate and the adjusting ring. The adjusting ring is a press-
fit in the cylinder and moves, as necessary, to take up ex-
cess clearance as friction material wears away. The press-
fit adjusting ring takes up a new position in the cylinder
and is now |located correctly to maintain running clearance
when brake is released, and makes brake self-adjusting.
The action of the wave spring pulls the brake piston away
from the disc to create a small pad-to-disc running clear-
ance.



1 Bolt (4) 9. Brake piston 16. 0O-ring

2. Woasher (4) 9A. Brake piston assembly 17. Bleeder valve

3. Outer caliper half 10. Hydraulic line 18. Bushing

4. Damper spring 11. Piston boot 19. Bushing

5. Mounting pin 12. Retaining ring 20. Bolt and lockwasher (6)

6. Inner caliper half 13. Backing plate 21. Brake disc

7. Brake pad mounting pins (2) 14. Wave spring 22. Brake disc spacer

8. Brake pads (2) 15. Friction ring 23. Replacement mounting pin

Figure 2-61. Front Disc Brake (1973) - Exploded View

CHECK LIST

When the brake is not operating properly use the follow-
ing list for possible causes.

1. Excessive lever travel or spongy feel.
Air in system - bleed brake.
Master cylinder low on fluid - fill master cylinder
with approved brake fluid.

2. Chattering sound when brake is applied.
Worn or defective pads - replace brake pads.
Loose mounting bolts - tighten bolts.
Warped disc — replace disc.

3. Ineffective brake - lever travels to the limit.
Low fluid level - fill master cylinder with approved
brake fluid.
Piston seal defective - replace O-ring in brake pis-
ton.

4. Ineffective brake - lever travel normal.
Distorted disc — replace brake disc.
Distorted or contaminated brake pads - replace brake
pads.

5. Brake pads drag on disc - will not retract.
Adjusting ring not tight enough in caliper bore - re-
place adjusting ring.
Piston binding in adjusting ring - replace.
Piston in master cylinder not uncovering relief port -
check master cylinder.
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Rivet (4)

1. Socket head screw (2) 8.

2. Locknut (2) 9. Torque arm

3. Washer (4) 10. Piston

4. Quter caliper half 11. Hydraulic hose
5. Inner caliper half 12. Rubber boot

6. Pressure plate 13. Friction ring
7. Brake pad (2) 14. O-ring

15. Bleeder valve cap

16. Bleeder valve

17. Brake disc

18. Brake disc mountig screw (5)

19. Torque arm mounting bolt

20. Torque arm mounting bolt washer
21. Torque arm mounting bolt locknut

Figure 2-62. Front Disc Brake (1974 to 1977)

DISASSEMBLING AND ASSEMBLING DISC BRAKE
CALIPER - 1973 (Figure 2-61)

If only the caliper assembly is to be removed, it is not nec-
essary to remove the wheel. To remove the caliper assem-
bly proceed as follows: Remove hose clamp. Remove 4
bolts (1) and washers (2). Remove outer caliper half (3) and
damper spring (4). Remove mounting pin (5) and inner
caliper half (6). Remove brake pad mounting pins (7) and
brake pads (8). Check the friction pads for wear, damage,
and looseness. Remove both pads if thickness of friction
material is less than 1/16 in. Check to see that the metal
backing plate is flat. If it is at all bowed replace the brake
pad.

NOTE

Brake pads should only be replaced as a set.
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With hydraulic system connected to outer caliper half
assembly (3), use a dial indicator to check piston retrac-
tion. Mount dial indicator on back of outer caliper with in-
dicator plunger on the piston face. Apply hand brake. Set
dial indicator to zero. Release hand brake. Piston should
retract .020 to .025 in. If it does not, replace piston
assembly (9A). Do not remove piston assembly unless
there are signs of hydraulic fluid leakage or if piston is not
operating properly.

To remove piston (9 or 9A), pump brake hand lever until
piston will move no farther. Remove hydraulic line (10).
Push piston boot (11) back from groove in piston and pull
piston the rest of the way out.



Remove the retaining ring (12) using External Retaining
Ring Pliers, Harley-Davidson, Part No. 95017-61. Backing
plate (13}, wave spring (14}, adjusting ring (15), and O-ring
(16) may now be removed. Remove bleeder valve (17).
Clean all parts in solvent and inspect. Replace any parts
nat are worn, or damaged. Inspect cylinder bore. If it is
sadly scored, replace outer caliper half (4). When reas-
’sembling use new O-ring (16) and adjusting ring (15).

Clean and inspect bushings (18 and 19). Install new bush-
ings if worn or damaged.

Riveted type mounting pin can be replaced by bolt type (23)
if loose or damaged.

At this time check brake disc for wear and damage. If disc
is warped more than 1/32 in. or thickness is worn to .188
in. (3716 in.) or less, replace it. See "FRONT WHEEL
HUB.”

Reassembly is basically the reverse of disassembly. Make
sure all parts are clean and in good condition before
assembly. Dip the piston assembly (items 8 or 9A, 12,13,
14, 15 and 16) and piston boot (11) in hydraulic fluid.

Assemble piston boot to caliper bore. Piston bore has a
small hole in it to allow drainage of accumulated mois-
ture. Assemble boot with hole positioned downward when
caliper is assembled to motorcycle. Press piston assembly
into caliper bore keeping it square to avoid scoring the
bore. Push it firmly all the way in.

NOTE

Piston assembly must be pressed all the way into the

bore when new brake pads have been installed to

assure proper clearance when calipers are reas-
) sembled to motorcycle.

Install bleeder valve (17). Apply Harley-Davidson “Anti-
Seize,” Part No. 99632-77 to 4 bolts (1) before assembly.
Assemble caliper unit to motorcycle. Tighten 4 bolts (1) to
35 ft-Ibs torque. Connect hydraulic line (10). Assemble
hose clamp. Fill master cylinder reservoir with hydraulic
brake fluid. Use only hydraulic brake fluid which is ap-
proved for use in hydraulic brake systems. On front brake
master cylinder fill to gasket surface.

CAUTION — When filling brake system or assembling
parts be careful not to spill brake fluid on brake
switches. Fluid will cause corrosion and possible switch
failure.

NOTE

Turn handlebar to the left so that top of reservoir is
level. Check for leaks If leaks persist at hydraulic fit-
tings, coat surfaces with Harley-Davidson “Pipe
Sealant with Teflon,” Part No. 99630-77. Use only
Harley-Davidson “'Pipe Sealant with Teflon™ to avoid
contamination of hydraulic system. Bleed brake to
purge system of air. See “BLEEDING HYDRAULIC
SYSTEM.”

If after a short period of operation brake feels spongy.
repeat bleeding procedure.

\Install wheel on motorcycle as described under "REMOV-
/ING AND INSTALLING FRONT WHEEL.”

DISASSEMBLING AND ASSEMBLING DISC BRAKE CALI-
PER (1974 TO 1977) (Figure 2-62)

If only the caliper assembly is to be removed, it is not nec-
essary to remove the wheel. To remove caliper assembly,
proceed as follows: remove socket head screw (1), locknuts
(2), and washers (3). Pull outer caliper half (4) and inner
caliper half (5) apart. Remove pressure plate (6) with brake
pad (7) attached. Check brake pads for wear, damage and
looseness.

Replace pads if worn down to indicator groove on bottom
of pad. If pads need replacing, drill out rivets (8) with a
9/64 in. drill. Replace pads as a set only. Check to see that
pressure plate (6) is flat. If it is at all bowed, replace it. Rivet
new pads in place using a hollow rivet set. Before reas-
sembiing caliper halves push piston all the way into caliper
bore. Also make sure that bushings in torque arm (9) are
free of dirt and corrosion.

Do not remove piston from outer caliper half unless there
are signs of hydraulic fluid leakage, or if piston is not oper-
ating properly.

To remove piston (10) disconnect and plug hydraulic hose
(11). Pull off rubber boot (12). Using two screwdrivers,
carefully pry pistan (10) from caliper bore. If friction ring
(13) is damaged remove it from piston and replace it.
Remove O-ring (14) from caliper bore. Remove bleeder
valve cap (15) and bleeder valve (16). Clean all parts in sol-

vent and inspect. Replace all parts that are worn or dam- =+
aged. Inspect cylinder bore. If it is badly scored, replacé
outer caliper half. At this time check brake disc (17) for |

wear and damage. Replace brake disc if it is worn to .188
in. or less or if it is badly scored or warped. See “FRONT
WHEEL HUB.”

Reassembly is basically the reverse of disassembly with
the following exceptions. Make sure all parts are clean and
in good condition. Lubricate piston, friction ring, and O-ring
with brake fluid. When assembling piston and friction ring
assembly to caliper half and O-ring assembly, make sure
piston is square with the bore. Tap it in place with a soft
hammer while rotating it so that O-ring is not damaged.
When assembling boot make sure both lips engage their
respective grooves.

Make sure bosses on torque arm are clean and free from
corrosion before mounting caliper. When mounting caliper
halves, tighten socket head bolts to 130 in-lbs torque.
Make sure caliper floats freely on torque arm.

Connect hydraulic line (11) to caliper. Fill front brake
master cylinder with approved hydraulic fluid. Check
system for leaks and seal with Harley-Davidson *‘Pipe
Sealant with Teflon,” Part No. 99630-77, if necessary.
Bleed brake to purge system of air. See "BLEEDING HY-
DRAULIC SYSTEM.”

DISASSEMBLING AND ASSEMBLING DISC BRAKE CALI-
PER - 1978 (Figure 2-63)

If the brake disc must be replaced, it will be necessary to
remove the wheel. See "WHEEL" section. To remove and
disassemble one caliper assembly, use the following pro-
cedure.

Loosen boit (11) but do not remove.
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1. Mounting screws (2) 9. Quter plate
2. Locknut (2) 10. Brake pad set
3. Brake hose seat 11. Inner plate

4. Bolt 12. Pins

5. Washer 13. Inner caliper
6. Seal 14. Quter caliper
7. Piston boot 15. Bleed fitting
8. Piston

Figure 2-63. Front Brake Caliper (Left) (1978)

Remove the two mounting screws (1) and nuts (2) to re-
lease caliper assembly from front fork. Turn handlebar un-
til top of master cylinder is nearly level. Remove cover and
gasket. Disconnect hydraulic fitting at brake caliper and
hose line. Be careful brake hose seat (3) is not lost.

Remove bolt (4) and washer (5) to disassemble caliper
halves. Remove seal (6), piston boot (7) and piston (8). Re-
move outer plate (9), brake pad set (10) and inner plate (11)
from pins (12) and remove pins from inner caliper (13).

INSPECTION AND CLEANING

If brake pads are worn to 1/16 in. or less, replace set (10).
Clean all metal parts in a non-flammable cleaning sol-
vent. Blow dry with compressed air. Rubber parts must be
cleaned in denatured alcohol or brake fluid.

WARNING — Use a non-flammable cleaning solvent for
cleaning component parts. DO NOT use gasoline or
other flammable substances.

CAUTION — Always clean brake system rubber parts by
washing in denatured alcohol or brake fluid. DO NOT
use mineral base cleaning solvents such as gasoline or
paint thinner. Use of mineral base solvents will cause
deterioration of the part and would continue to
deteriorate after assembly which could result in compo-
nent failure.
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Inspect all components carefully for excessive wear or
damage. Discard old seal (6) and replace with a new one.

Inspect brake discs bolted to wheel assembly and replace if
warped or badly scored. See "WHEELS" for disassembly
procedure.

WARNING — The front brake and the rear brake pads
must be replaced in pairs only for correct and safe brake
operation.

Place the two pins (12) in the inner caliper (13). Slide the
inner plate (11), brake pad set (10) and outer plate (19) onto
the pins.

Dip the seal (B), piston boot (7) and piston (8) into brake
fluid before assembly. Use silicone base D.0.T. 5 type fluid.
Place the seal, boot and piston into the outer caliper (14).

NOTE

Piston assembly must be pressed all the way into the
bore when new brake pads have been installed to
assure proper clearance when calipers are reas-
sembled to motorcycle.

Position the outer caliper on the pins (12) and secure to
inner caliper assembly with washer (5) and bolt (4).
Tighten to 45 to 50 ft-Ibs torque.




Install bleed fitting (15), if removed, and brake hose seat (3)
into outer caliper. Connect brake hose to caliper. install
front wheel, if removed. See "WHEELS."”

Mount the caliper assembly to the front fork with two
‘mounting screws (1) and locknuts (2). Torque screwsto 115
.0 120 in-Ibs. Tighten bolt (4, Figure 2-63) to 45 to 50 ft-Ibs
torgue.

NOTE

New locknuts should be used as this type of nut
tends to lose its holding power when reused. If new
locknuts are not available, Harley Davidson Lock and
Seal, Part No. 99625-77, should be used on threads.

Turn handlebar until top of master cylinder is nearly level.
Slowly fill reservoir with D.O.T. 5 type hydraulic brake
fluid, to gasket level. Reservoir may be filled with pressur-
ized equipment, see "BLEEDING HYDRAULIC SYSTEM."

NOTE

Check for leaks. If leaks persist at hydraulic fittings,
coat surfaces with Harley-Davidson “Pipe Sealant
with Teflon,” Part No. 99630-77. Use only this
sealant to avoid contamination of hydraulic system.
Bleed brake to purge system of air.

FRONT BRAKE MASTER CYLINDER

DISASSEMBLING AND ASSEMBLING FRONT DISC
BRAKE MASTER CYLINDER (Figure 2-64)

The master cylinder (1) is located on the right handiebar.
Disassemble as follows: Remove master cylinder cover (2)
and gasket (3) by removing 2 screws (4). Disconnect
hydraulic line (5) from master cylinder. Remove handlebar
switch assembly and disconnect stoplamp wires. Remove
retaining ring (6) and pivot pin (7). Pull out brake lever (8),
pin (9), plunger (10), spring (11), 2 washers (12), and dust
wiper (13). Remove retaining ring (14) with Retaining Ring
Pliers, Harley-Davidson Part No. 96215-49. Pull out piston
(15) and O-ring (16) assembly, piston cup (17), spring cup
{18), and piston return spring (19).

Inspect piston cup (17), and O-ring (16) for wear, soft-
ening, or enlarging. Examine cylinder walls for scratches
and grooves. Gasket (3) should have no tears, punctures or
breaks which would allow leakage. Replace if necessary.

Make sure vent hole in master cylinder cover is open.

3
|
; J
/
1. Master cylinder 6. Retaining ring 11. Spring 16. O-ring
2. Master cylinder cover 7. Pivot pin 12. Washer 17. Piston cup
3. Gasket 8. Brake lever 13. Dust wiper 18. Spring cup
4. Screw (2) 9. Pin 14. Retaining ring 19. Spring
5. Hydraulic line 10. Plunger 15. Piston 20. Fitting
(1/8 N.P.T.)

—

Figure 2-64. Front Disc Brake Master Cylinder (1973 and Later) - Exploded View
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ASSemblie masier cylnunaer in reverse orger ot aisassern-
bly. If repair kit is installed, use all new parts, not just those
that look worn. Dip all internal parts in brake fluid before
assembly. Lightly grease pivot pin (7) and pin (9) before as-
sembly. Turn handlebars to the left and fill system with
D.0O.T. 5 grade hydraulic brake fluid and bleed brake sys-
tem. When filling brake system or assembling parts be
careful not to spill brake fluid on brake switches. Fluid will
cause corrosion and possible switch failure. See "BLEED-
ING HYDRAULIC SYSTEM." Install gasket (3) with flat side
down. Install cover (2).

NOTE

Before adding hydraulic fluid, check to see that re-
lief port in master cylinder is uncovered when brake
lever is released.

Bleed system carefully to purge all air. Test ride motor-
cycle. If brake feels spongy, repeat bleeding procedure.

BLEEDING HYDRAULIC SYSTEM (Figure 2-65)

After servicing hydraulic brake system where any hydrau-
lic line or cylinder is opened, it is necessary to bleed the
system to expel all air.

Slip a length of appropriate size plastic tubing over wheel
cylinder bleeder valve with other end in a clean container.

Turn handlebars to the right so that bleeder valve is nearly
vertical. Open bleeder valve by rotating counterclockwise
about one-half turn. With master cylinder full of fluid at all
times, slowly depress brake pedal or lever once until fluid
stops flowing from tubing. Close the bleeder valve. Allow
pedal or lever to return slowly to release position. Repeat
operation until brake system is free of air bubbles. Add fluid
to master cylinder to bring to original level. Do not reuse
fluid unless it is clear and free from sediment and bubbles.
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NOTE

Hydraulic brake fluid pressure equipment can be
used to fill front brake master cylinder at the bleeder
fitting, providing master cylinder cover is removed so
that system cannot pressurize. Do not use pressure
bleeding equipment when the front hydraulic sys-
tem is sealed with master cylinder cover and gasket
in place.

Figure 2-65. Bleeding Front Brake
(1973 Model Shown)




FIBERGLASS

30DY CARE

,)ENERAL

Parts are made of molded fiberglass. There are 3 types of
fiberglass material finishes:

1. Gel Coat finish; This finish is made of a special pig-
ment and blended polyester resin several thousandths of
an inch thick.

2. Molded-in-Color finish: This finish is molded into the
fiberglass material which is the same color throughout its
thickness.

3. Painted finish: This finish is painted on the natural color
fiberglass material using standard painting procedure.

CARE OF FINISHES

The Gel Coat and molded-in-color finishes require mini-
mum care and can be kept new looking by following these
easy maintenance rules:

Clean, buff and wax the exterior periodically to renew
finish.

An automotive wax type cleaner containing fine rubbing
compound is suitable for removing minor scratches and
scuffs. Scratches which are not removed by the rubbing
compound can be removed by wet sanding with 400 grit
sandpaper. Then wet sand with 600 grit sandpaper, rebuff
‘and apply wax polish.

Zare should be taken not to cut through the gel coat sur-
‘face when buffing. A power buffer may be used with care
or the surface may be buffed by hand, using a rubbing
compound.

REPAIR

GENERAL
Patch and fill in deep scratches, scars and small breaks.

Repair any major breaks as soon as possible, to avoid any
additional damage.

For damage to the gel coat finish, a can of Ge/ Coat of the
same color and a small amount of catalyst is needed. For
damage to the molded-in-color surface, a can of Filler Coat
of the same color and a small amount of catalyst is needed.
For deeper holes, breaks, or gouges, some fiberglass mat
and pre-accelerated polyester resin will also be required.
Gel Coat and Filler Coat with catalyst are available in kit
form from the Harley-Davidson Motor Co. The other ma-
terials including fiberglass mat, and pre-accelerated
polyester resin are supplied in fiberglass repair kits which
are available at most marine or automotive supply stores.

Damage to the painted type finish can be repaired by sand-
‘pg. priming and painting using regular painting proce-
Aure.

SURFACE FINISHING

This type of damage may be classified as damage to the gel
coat only, or a hole or gouge that is deep enough to slightly
penetrate fiberglass material. Repair as follows:

1. To be sure that the area to be patched is dry, clean and
free of any wax or oil, wash with lacquer thinner.

2. Roughen the bottom and sides of the damaged area,
using a power drill with a burr attachment. Feather the
edge surrounding the scratch or gouge, being careful not
to undercut this edge. See Figure 2-66.

Figure 2-66. Roughing Damaged Area

3. A small amount of gel coat, the same color as the finish
should be placed in a small can lid or on a piece of card-
board. Use just enough to fill the damaged area. If damage
has penetrated through to fiberglass material, an equal
amount of fibers, which can be taken from glass mat and
shredded into small fibers, should be mixed with the gel
coat — using a putty knife or flat stick. Add three drops of
catalyst per teaspoon of gel coat using an eye dropper. Be
sure to mix the catalyst thoroughly for maximum working
time. Maximum working time (pot life}) will be about 15 t¢
20 minutes at which time it begins to “gel.” See Figure 2-
67.

4. Fill the scratch or hole above the surrounding undam-
aged area about 1/16 in.. working the material into the
damaged area with the sharp point of a knife. Be careful tc
puncture and eliminate any air bubbles which may occur.
See Figure 2-68.

NOTE

If fiberglass fibers have not been used in mixture,
skip steps 5 through 7 and proceed with step 8.

5. When the patch feels rubbery to touch (10-15 min-
utes), trim the patch flush with the surface, and then allow
to cure completely (30-60 minutes). Patch will shrink
slightly as it cures, making a depression. See Figure 2-69.

6. Carefully roughen up the bottom and edges of the de-
pression, using the electric drill with burr attachment, as
in Step 2. Feather into surrounding gel coat: do no
undercut.
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Figure 2-69. Trimming Patch

7. Again mix a small amount of gel coat with catalyst - do
not use glass fibers. Using your finger or putty knife, fill the
depression with gel coat 1/16 in. above the surrounding
surface.

8. Spread the gel coat level with the surrounding area and
allow to cure (30-60 minutes). See Figure 2-70. Gel coat
can be covered with cellophane, if desired, to aid in
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Figure 2-70. Spreading Gel Coat Evenly

Figure 2-71. Sanding Patch

spreading evenly. Remove cellophane after gel coat has
cured.

9. Sand the patched area, using a sanding block with 600-
grit wet sandpaper. Finish by buffing with fine rubbing
compound such as DuPont #8606 and waxing. Weathering
will aid to blend touch-up if a slight color difference can be
observed. See Figure 2-71.

NOTE

Where surface color of part has changed due to
weathering, color match of patch may not be satis-
factory. In this case, entire panel must be sprayed.

Thin Gel coat with acetone (1 to 1 ratio) and spray
panel, blending sprayed area into a radius or corner
on the part. Use a touch-up spray gun such as the
Binks Model 15. After Gel coat is hard, buff and
polish sprayed area.

MOLDED-IN-COLOR SURFACE REPAIRS

This type of damage consists of a scratch, hole or gouge
that is deep enough to slightly penetrate fiberglass ma-
terial.

Repair as follows:

1. To be sure that the area to be patched is dry, clean and
free of any wax or oil, wash with lacquer thinner.

2. Roughen the bottom and sides of the damaged area,
using a power drill with a burr attachment. Feather the
edge surrounding the scratch or gouge, being careful not
to undercut this edge. See Figure 2-66.



3. A small amount of Filler coat, the same color as the
finish should be placed in a small can lid or on a piece of
cardboard. Use just enough to fill the damaged area. Add
three drops of catalyst per teaspoon of Filler coat using an
eye dropper. Be sure to mix the catalyst thoroughly for
maximum working time. Maximum working time (pot life)
will be about 15 to 20 minutes at which time it begins to
“gel

4. Fill the scratch or hole slightly above the surrounding
undamaged area, working the Filler coat into the damaged
area with a putty knife. Be careful to puncture and elimin-
ate any air bubbles which may occur. Patch can be cov-
ered with cellophane to aid in spreading evenly (see Fig-
ure 2-70). Allow to cure completely before removing
cellophane.

5. Sand smooth with 220-grit sandpaper; then use 600-
grit for finish sanding. Blend into surrounding area using
B600-grit sandpaper. Buff with polishing compound such as
DuPont #6800 and finish with paste wax.

NOTE

Where surface color of part has changed due to
weathering, color match of patch may not be satis-
factory. In this case, entire panel must be sprayed.

Thin Gel Coat with acetone (1 to 1 ratio) and spray
panel, blending sprayed area into a radius or corner
on the part. Use a touch-up spray gun such as the
Binks Model 156. After Gel Coat is hard, buff and
polish sprayed area.

PATCHING OF HOLES, PUNCTURES AND BREAKS

'f possible, work in shaded spot or in a building where the
temperature is between 70° and 80°F.

1. Be sure surface is clean and dry where repair is to be
made. Remove all wax and dirt from the damaged area.

2. Prepare injured area by cutting back fractured material
to the sound part of the material. A keyhole or electric
saber saw can be used to cut out the ragged edges. See
Figure 2-72.

Figure 2-72. Sawing Out Damaged Area

3. Rough sand the inside surface, using 80-grit dry sand-
paper, feathering back about two inches all around the
hole in the area the patch will touch. See Figure 2-73.

Figure 2-73. Rough Sanding Inside Surface

4. Cover a piece of cardboard or aluminum with cello-
phane and tape it to the outside surface with the
cellophane facing toward the hole. Aluminum is used as
backing where contour is present. The aluminum should
be shaped the same as the contour. See Figure 2-74.

5. Cut glass mat to shape of hole, about 2 in. larger than
hole.

Figure 2-74. Taping on Backing

6. Mix small amount of pre-accelerated resin and catalyst
and daub resin on mat, thoroughly wetting it out. This may
be done on a piece of cellophane or wax paper. See Figure
2-75.

NOTE

Mix resin 100 parts to 1 part catalyst for an approxi-
mate 30 minutes working time. Only mix enough
resin for a given patch.

7. Lay patch over hole, cover with cellophane and
squeegee out air bubbles. Allow one to two hours to cure,
then remove cellophane. See Figure 2-76.
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Figure 2-76. Squeegeeing Patch

8. After the patch is cured, remove the cardboard from the
outside of the hole and rough sand outside surface,
feathering the edge of the hole. See Figure 2-77.

9. Mask area with tape and paper to protect the sur-
rounding surface; they repeat steps 5, 6, 7 and 8, applying
patches to outside surface until enough material has been
laminated to re-establish the original thickness of the sec-
tion.

10. Allow the patch to cure overnight; then sand with dry
80-grit paper on power sander. Smooth the patch and
blend it with surrounding surface. If air pockets are pre-
sent, puncture and fill with catalyzed resin. Let cure and
resand. See Figure 2-78.

11. Mix gel coat or filler coat with catalyst. Work Gel Coat
into patch with fingers. See Figure 2-79. Filler Coat should
be filled into patch with a putty knife.
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Figure 2-79. Working Gel Coat into Patch




12. Cover with cellophane and squeegee smooth. Allow to
cure completely before removing cellophane.

13. Sand the patch with 220-grit wet sandpaper; then use
B600-grit for finish sanding. On painted type surface, paint
can be applied at this time. Buff with polishing compound
and wax.

NOTE

On Gel Coat finish, it may be necessary to repeat
Steps 12 and 13 to insure a smooth, even gel coat
surface. See Figure 2-80.

For large areas the gel coat can also be sprayed.

Where surface color of part has changed due to
weathering, color match of patch may not be satis-
factory. In this case, entire panel must be sprayed.

Thin Gel Coat with acetone (1 to 1 ratio) and spray
panel, blending sprayed area into a radius or corner
on the part. Use a touch-up spray gun such as the
Binks Model 15. After Gel Coat is hard, buff and
polish sprayed area.

Figure 2-80 Buffing Finish

Heat lamps may be used if working conditions are
cold.

CAUTION — Do not place lamp bulb closer than 14
inches to surface or the resin may blister.
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TOOLS

Fits slotted type locknuts.

Part No. 94630-67 Wheel Hub Bearing
Locknut Wrench

Used to remove fork piston rod re-
tainer from fork tube.

Part No. 94694-52 Fork Piston Rod
Retainer Wrench

For small wheel spoke nipples
(.205" across flats).

Part No. 94678-18 Spoke Nipple Wrench

Used to adjust rear shock ab-
sorber units for more or less
spring compression (1974 and
earlier).

For large wheel spoke nipples
(.234" across flats).

Part No. 94700-65 Rear Shock Spanner Wrench
(1974 and Earlier)

Part No. 94681-39 Spoke Nipple Wrench

Used to adjust rear shock ab-

sorber units for more or less

spring compression (1975 and
/ later)

Part No. 94820-75 Rear Shock Spanner
Wrench (1975 and Later)

Used to remove fork piston rod
bushing from fork damper tube.

Part No. 94691-52 Fork Piston Rod
Bushing Spanner Wrench

Used to install press-fit connect-
ing link sideplate supplied with
replacement chains.

Part No. 95020-66 Rear Chain Connecting
Link Press Tool
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Removes press fit roller pins from
all chains.

Part No. 95021-29 Chain Diassembly Tool

Used to rivet rear sprocket to
brake shell. Set consists of rivet-
ing block, rivet punch, rivet set,
adapter and support flange.

| D@ @

Adjustable stand for tru-
ing spoked wheels. In-
cludes arbor.

95515-30A Arbor for
wheels. (Can be used to
convert old stand 95500-
29)

Part No. S5600-33B Sprocket Riveting Set

When inserted into top end of
fork tube, blade enters slot of
damper tube to keep it from
turning while removing or install-
ing bottom nut on fork.

Part No. 95500-29A Wheel Truing Stand

When inserted into top end of
fork tube, socket fits over flats on
damper tube to keep it from turn-
ing while removing or installing
bottom screw on fork.

Part No. 95991-69 Fork Damper Holding
Tool, 1968 to 1972

Part No. 94556-73 Fork Damper Holding
Tool (1973-1974)
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Special pliers for removing and
replacing retaining rings.

7, 96215-49 Small.

' 96216-49 Large.

Internal Lock Ring Pliers




Three recommended for use to
support fork tubes while straight-
ening on an arbor press.

Used for straightening handle-

bar, forks and frames. Hooks on

tubes for applying bending lever-
- age.

Part No. 96247-54 Fork Tube
Straightening Block (1972 & Earlier)

Part No. 96806-40 Bending Bar

_ =l Complete set of tools consists of
Fork Slider Bushing Puller (1),

pilots. Tools used to remove worn
y fork slider bushings, install new
parts and ream to size.

Part No. 96254-54 Bushing Tools for
Front Fork (1972 and Earlier)

Simplifies shock absorber dis-
assembly or assembly. Holds

~ i
‘\ "\\ spring in compression while

disassembling parts.

N 27019-62A - Block

Part No. 97010-52A Shock Absorber Tool
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GENERAL

SPECIFICATIONS
VALVES
FInRAEatEN) . coves sans s .0025-.0045 in.
ot e LTI L 1 b it e e .0015-.0035 in.
Spring
(Outer) ...... .. 50-66 Ibs at 1-9/32 in. (valve closed)
152-168 Ibs at 15/16 in. (valve open)
Spring
(ner) .cvccusas 30-36 Ibs at 1-3/32 in. (valve closed)
76-88 |bs at 3/4 in. (valve open)
Spring freelength ................... 1-1/2 in. (outer)
1-23/64 in. (inner)
ROCKER ARM
Fit in bushing ..« ccivoivamivsssas .001-.0025 in. loose
PISTON
Bt i o Lo oo mmn s sntimea s .003-.004 in. loose
ST 2 e R e TS 015-.025 in.
Ring side clearance .. ivoasivaniise .0035-.005 in.
Fiston pinhit .oaisesamun Light hand press fit at 70°F

CONNECTING ROD

Piston BIn i i iy comsmmnns .0008-.001 in. loose
End play between flywheels ............. .005-.015 in.
Fit OrBraRR DI ..eees s vlsamiis .0005-.0015 in. loose

OIL PUMP PRESSURE
At 60 mph in high gear (oil hot)

MBI oo s v 4 Ibs/sq in.

LV FP LT S OSSN B ETE S RS P 15 Ibs/sq in.
TAPPETS
i o T R R U S .0005-.001 in. press
TS TR S A .0005-.001 in. loose
Relaritilssm s nlensine et incurdiievi .0005-.001 in.
Roller end clearance ............co0vunnn .008-.010 in.
Tappetclearance ............ccuvnuns Just free (no lash)

Engine cold

VALVE TIMING (At .050 tappet lift)

INtAKB OPENS ..t vnncnanasnsslssasiios 35.4°+£3° BTC,
intake closes 41.2° +3° ABC
Exhaust Opens ...........ccoveuvnns 44.3°+4° — BBC,
exhaust closes 20.2° = 4° ATC
GEARCASE
Intermediate gear shaft
inibushing fe v dism i eieed i .0005-.001 in.
Cam gear shaft in bushing ............. .0005-.002 in.
Ca’m gear shaft
in needle bearing ............. BT .0005-.003 in.
\ﬁam gear end play
] YO8 Boarher) ... i idor-iloiascends .001-.005 in.

(92T &oilarer) .ovinvrnnmess ,005-.012 in. except rear
intake which is .004 to .010 in.
Cam gear backlash ................0000 .000-.0005 in.
FLYWHEEL ASSEMBLY
Gearshaftnuttorque ........ceevuuevuns 100-120 ft-lbs
Sprocket shaft nut torque .............. 100-120 ft-lbs
Crank pin nuts torque  ..........avvveee 160-175 ft-lbs
Pinion gear nUt tOrque ..........ccoviaivaninas 50 ft-lbs
Runout (flywheels) .......... 003 in. maximum at rim
Runout (mainshafts) ................. 002 in. maximum

SPROCKET SHAFT BEARING

Cup fit in crankcase ............. .0005-.0025 in. tight
Cone fitonshaft ................ .0002-.0015 in. tight
Endplay ......... T I e R TS .001-.007 in.

PINION GEAR SHAFT BEARING

Shaft fit in roller bearing .............. .0005-.0015 in.
Shaft fit in cover bushing ............. .0005-.0015 in.
IGNITION TIMING

Breaker point gap setting ............... 1970 .020 in.
1971 to 1978 .018 in.

Dwell
1920 o cnvnaimnmraniits i 90° @ 2000 rpm
30 R T T S S T 0 I DR 140° @ 2000 rpm
Spark pluggapsetting ............c00nuas .025-.030 in.
Ignition timing (advanced)
19771 Beaarlior osuausasns 45° (11/16 in. BTC)
PHIZ & Jater o vas e 40° (17/32 in. BTC)
Ignition timing (retarded)
IB7T B QArHer .oivoesvsvanssmmes 15° (5/64 in. BTC)
a2 o M T 10° (1/32 in. BTC)
DESCRIPTION
GENERAL

The engine is a two-cylinder, four-cycle, air cooled, over-
head-valve, V-type engine. It has three major component
assemblies: cylinder, crankcase and gearcase.

Cylinder assemblies include cylinder head, valves, rocker
arms and piston. Cylinders mount on the engine crankcase
in a 45 degree V", with both connecting rods connected to
a single crank pin.

The reciprocating, linear motion of the piston in the cylin-
der is converted to circular motion in the crankcase. The
built-up crankshaft consists of an off-center crank pin in-
terposed between two counterweighted flywheels which
rotate on two end shafts (pinion gear shaft and sprocket
shaft) supported by anti-friction roller bearings. The lower
end of the rear cylinder connecting rod is forked to fitaround
the single-end front cylinder connecting rod, allowing a sin-
gle connecting rod-crankpin connection to the flywheel.
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Flywheel rotation is clockwise (viewing engine from right
side). Using the front cylinder firing position as a starting
point, the rear cylinder fires at 315 degrees rotation (360
degrees minus the 45 degrees between cylinders). The
front fires in an additional 405 degrees (360 degrees plus
the 45 degrees between cylinders), completing the 720 de-
grees of flywheel rotation necessary for the four piston
strokes.

The gearcase is located on the right side of the crankcase
and houses a gear train which operates and times the
valves, ignition and generator.

The rotary crankcase breather valve is located between
crankcase and gearcase compartments and functionstore-
lieve crankcase pressure caused by downstroke of pistons,
and controls the flow of oil in the lubrication system.

A cam gear train consists of four cam shafts. One cam lobe
on each shaft is gear driven. The engine valves are opened
and closed through the mechanical linkage of tappets, push
rods and rocker arms. Tappets serve to transmit the cam ac-
tion to the valve linkage. Valve and breather timing are ob-
tained by meshing gearcase gears with timing marks
aligned.

Ignition spark is produced by operation of circuit breaker, ig-
nition coil and spark plugs. The breaking of a single set of
breaker points by a double-lobe cam on the timer shaft de-
termines the spark timing. The narrow lobe times the front
cylinder. The wide lobe times the rear cylinder. Both spark
plugs fire on each breaker point opening (twice per com-
plete cycle of 720 degrees flywheel rotation since cam shaft
operates at 1/2 engine speed). The valves are timed to pro-
duce combustion conditions in only one cylinder ata time so
the spark in the other cylinder occurs ineffectually during its
exhaust stroke.

Most other engine components function similar to usual in-
ternal combustion engine design. For further description of
part function, see pertinent manual sections.

GASOLINE

CAUTION — Use a good quality “‘Premium’’ grade lead-
ed gasoline. If "'Premium" grade is unavailable, *‘Regu-
lar’" grade may be used temporarily. Do not use unlead-
ed grades such as ‘"No-Leads.””

LUBRICATION -

GENERAL

The Sportster engine has a force-feed (pressure) type oil-
ing sysiem incorporating oil feed and return 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 bearings, and rocker arm bushings. Valve stems, valve
springs, push rods and tappets are lubricated by return oil
from rocker arm bushings. Cylinder walis, pistons, piston
pins and main bearings are |ubricated by oil spray thrown
off from connecting rods and crankshaft, and oil draining
from rocker arm boxes through two holes in the base of
each cylinder. The oil scavenging section of the pump re-
turns oil to the tank from the engine. An oil slinger on the
generator drive gear, located in the gear case compart-
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ment, separates oil from air escaping through the breathe:
system.

CHECKING AND CHANGING OIL

Qil mileage normally varies from 250 to 500 miles per
quart depending on the nature of service, fast or moderate
driving.

Remove tank cap and dipstick and check oil supply at least
every 300 miles after each complete refill, or more often
depending on condition of engine. Oil tank capacity is 3
quarts ("FULL” mark on dipstick). Do not fill above “FULL"
mark, as the tank needs some air space. When oil is down
to “REFILL” or “ADD" mark on dipstick, one quart can be
added. Never allow oil level to go down to “DANGER" mark
on dipstick. XLCH Model: Dip stick has two marks. One
quart should be added when level is near lower mark.
Capacity of tank at upper full mark is 3 quarts. Tighten the
cap securely to prevent leakage. Qil runs cooler and oil
mileage is somewhat higher with oil level well up in the
tank. Furthermore, unless oil tank is kept well filled, fre-
quent checking of oil level will be necessary to avoid any
chance of running dry.

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

Use Air Temperature
Harley-Davidson | Use (Cold Engine Starting

Oil Grade Conditions)
Special Light 58 Below 40°F
Medium Heavy 75 Above 40°F

Regular Heavy 105 | Severe operating conditions
at high air temperatures

(above 90°F).

After a new engine has run its first 500 and 1000 miles,
and at 2000-mile intervals thereafter, completely drain oil
tank of used oil and refill with fresh oil. If the engine is
driven extremely hard, or used on dusty roads or in com-
petition, drain and refill at shorter intervals. Draining
should be done while oil is hot. It is not necessary to drain
the crankcase as it does not accumulate used oil. At the
time of the first 500 mile oil change, and at least every sec-
ond oil change thereafter, thoroughly flush and clean out
tank with kerosene to remove any sediment and sludge
that may have accumulated.

CAUTION — OQil pump may lose prime because of air
trapped in lines after system has been drained and re-
filled with oil. Be sure oil pressure signal light goes out
within 3 minutes with engine operating at fast idle. If
light does not go out, start up the engine and loosen
plug in fitting (1976 and earlier) or pressure switch
(1977 and later) at front of oil pump to allow about 3
ounces of oil to drain into can. This will allow any air in
the oil feed line and passages to bleed out through the
oil pump. Retighten plug or pressure switch to 12-16 in-
Ibs torque after air has been bled.



. Filter clip

. Cap seal washer

. Filter element

Filter lower retainer

Cup spring

Cup seal

Cup

O-ring

. Dipstick and valve
assembly

10. Cap gasket

11. Cap cotter pin

12. Cap screw

13. Cap washer

14. Cap nut

15. Cap top
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Figure 3-1. Oil Tank Filter - Exploded View

WINTER LUBRICATION

Combustion in any engine produces water vapor. When
starting and warming up in cold weather, much of the va-
por that gets into the crankcase condenses to water be-
fore the crankcase is hot enough to exhaust the vapor
through the breather system. If engine is driven enough to
get the crankcase thoroughly warmed up, most of this wa-
ter is again vaporized and exits the crankcase through the
breather system. However, a moderately driven engine
making short runs, does not thoroughly warm up and is
likely to accumulate water in the oil tank.

In freezing weather, this water will become slush or ice,
and if allowed to accumulate too long, may block the oil
lines and cause damage to the engine. Water mixed with
oil for some time also forms sludge that is harmful to the
engine and causes undue wear of working parts.

In winter the oil change interval should be shorter than
\jormal_ and any engine used only for short runs, must
lave oil drained frequently along with a thorough tank

flush-out, before new oil is put in tank. The further below
freezing the temperature drops, the shorter the oil change
interval should be.

OIL PRESSURESIGNAL LIGHT

When the “OIL" signal light lights or stays on, oil pressure
is abnormally low or oil is not circulating through the en-
gine. Proper operation is indicated when the light is off. The
“0IL" signal will light when the ignition is turned on pre-
paratory to starting engine. The light should be off when en-
gine speed is approximately 1200 rpm. If the oil pressure
signal light fails to go off at speeds above idling it is usually
due to one of the following causes:

Empty oil tank, oil feed line clogged with ice and sludge
(freezing weather) or air bound, grounded oil signal switch
wire, defective signal switch, gear pin sheared in oil feec
pump, diluted oil, defective oil pump check valve.
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Figure 3-2. Oiling System (1976 and Earlier)




If the oil pressure signal light does not work when ignition
is turned on, preparatory to starting engine, it is usually
due to one of the following causes:

Defective signal switch, defective wiring, dead battery or

\oined out bulb.
’_' PRESSURE SIGNAL LIGHT SWITCH

The oil pressure signal light switch is a pressure actuated
diaphragm-type switch. The diaphragm is spring-loaded.
When oil pressure is zero or too low to open switch con-
tacts, diaphragm is held against its contact by spring ten-
sion closing the circuit (indicator light “ON").

When engine is started, and as engine speed is increased,
oil pressure is raised a sufficient amount to counteract the
diaphragm spring and open the circuit (indicator light
“QFF"). Oil signal light switch cannot be repaired. Defec-
tive switches must be replaced.

OIL PRESSURE

The oil pump is non-regulatory and delivers its entire vol-
ume of oil to the engine. When a cold engine is started, en-
gine oil will be thick or viscous, restricting circulation
through the oiling system and causing high oil pressure; as
engine becomes hot and oil thins, pressure will corre-
spondingly drop. Similarly, when an engine is operated at
high speeds, the volume of oil circulated through the oil-
ing system increases, resulting in higher oil pressure; as
engine speed is reduced, volume of oil pumped is also re-
duced resulting in lower oil pressure.

To check oil pressure, use an accurate oil pressure gauge.
Remove oil pressure switch from motorcycle as described
'n “DISASSEMBLING OIL PUMP CHECK VALVE.” Insert
pressure gauge hose fitting in oil switch connection of
pump nipple.

Run the engine until oil becomes hot. Under normal riding
conditions of oil pressure will vary from 4-15 psiatidle. ldle
down and check the gauge. Oil pressure will vary from 3 to
7 Ibs. To ensure that the oil is hot prior to checking, motor-
cycle should be driven 20 miles ator above 50 mph (see
specifications).

SERVICING OIL FILTER (Figure 3-1)

Thoroughly wash filter element (3) in clean solvent at least
every 2000 miles or whenever engine oil is changed. Re-
new filter element every 5000 miles. To disassemble fil-
ter, follow order of disassembly under Figure 3-1. Assem-
bly is essentially the reverse order of disassembly. Be sure
O-ring (8) is positioned in filter cup (7) flange.

SERVICING OIL TANK CAP AND OPENING
(Figure 3-1)

Clean and inspect all parts replacing any that are worn or

damaged. Pay particular attention to the oil tank cap gas-

_ket (10) and the cap washer (13). To disassemble tank cap

“llow order of disassembly under Figure 3-1. Assembly is
e reverse order of disassembly.

It o1l leakage shouid occur DeTween INe W@nK cap anu uw
opening (and the cap and gasket are in good condition),
check the lip of the opening. A tank cap drawn too tight will
bend the lip of the opening resulting in a poor seat be-
tween gasket and lip.

Using a mallet as a driver and a piece of wood as a cush-
ion, bend the lip down until flush with sealing surface of
tank cap. Use emery cloth to remove any nicks or rough
spots from lip.

IMPORTANT

Before refilling oil tank, thoroughly flush and clean
tank with kerosene to remove any foreign material
that may have fallen into tank.

OILING AND BREATHER SYSTEM (1976 AND EARLIER)
(Figure 3-2)

1. Gravity feed to oil pump.
2. Feed section of oil pump.

3. Check valve prevents gravity oil drainage from tank to
engine. Builds up oil pressure to operate oil signal switch.

4. Oil is forced through pinion gear shaft to lubricate low-
er connecting rod bearings from which oil splashes to cyl-
inder walls, piston, piston pin and main bearings.

5. Dil is forced through oil lines to lubricate rocker arm
bearings and rods, valve stems, valve springs and push rod
sockets.

6. Qil drains from cylinder head through passages in each
cylinder, then flows through two holes in the base of each
cylinder, lubricating cylinder walls, piston, piston rings and
main bearings.

7. Qil flows from the rocker arm boxes into the gearcase
compartment, lubricating push rods, tappets, tappet-
guides and tappet rollers.

8. Oil accumulated in crankcase base is scavenged by the
flywheels to the breather oil trap.

9. The rotary breather valve is timed to open on the down-
ward stroke of pistons, allowing crankcase exhaust air
pressure to expel scavenge oil from crankcase breather oil
trap into timing gearcase. Breather valve closes on up-
ward stroke of pistons, creating vacuum in crankcase.

10. Qil blown and drained into timing gearcase (steps 7
and 9), lubricates generator drive gear, timing gears, gear
shaft bearings, and also supplies oil to the rear chain oiler.

11. Crankcase exhaust air escapes from timing gearcase
through outside breather tube. Any oil still carried by ex-
haust air is separated from the air by an oil slinger on the
generator drive gear.

12. Gearcase oil flows through fine mesh oil strainer pre-
venting foreign particles from entering scavenge section of
pump.

13. Scavenge (return) section of oil pump.
14. Engine oil returns to tank.

15. Vent line from oil tank.
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Figure 3-3. Oiling System (1977 and Later)



OILING SYSTEM (1977 AND LATER) (Figure 3-3)

1. Oil is supplied to the gerotor type oil pump by gravity
feed from the oil tank. Oil enters the feed section and fills a
c\avity located under the feed pump.

y NOTE

A complete explanation of the gerotor pump is given
in “GEARCASE" section. See "OIL PUMP - 1977
AND LATER.”

2. The feed pump transfers oil from the inlet cavity to the
check valve located in the outlet line.

3. The one way check valve is preset to open at 4-6 psi oil

pressure. This valve prevents gravity oil drainage from tank
to engine and acts as a restriction to activate pressure
switch.

4. When adequate pressure is produced, the oil pressure
indicator light sending unit is activated and the check valve
opens.

5. With the check valve open, oil flows into the right
crankcase through a hole located in the oil pump gasket
surface. Oil enters gearcase cover passage through hole in
gearcase cover gasket.

6. Oil flow is then routed to both the crank shaft and the cyl-
inder head areas. Qil enters a hole in the end of the pinion
gear shaft and travels to the right flywheel where it is rout-
ed through the flywheel to the crank pin. Qil is forced out of
the crank pin through three holes located to properly lubri-
cate the rod bearing assembly.

. Oil which does not enter the pinion gear shaft travels
upward through the gearcase cover to the right crank-
case. Oil flow continues through a channel in the crank-
case to the overhead oil lines to both front and rear intake
rocker arm shafts. The oil provides lubrication to the rock-
er arm shafts, bushings, intake valves and pushrods.

8. Qil flow continues around a groove machined in the
outside diameter of the large end of the rocker arm shaft
and through the rocker arm cover to the exhaust rocker
arm shaft. The exhaust rocker arm bushings, valves and
pushrods are lubricated in the same manner as described
for the intake shafts.

9. Oil collected in the pushrod area of the cylinder heads
flows down the pushrod covers to lubricate the tappets.
Tappet rollers are lubricated by oil draining into gearcase
through two drain holes in tappet.

10. Oil collected in the intake and exhaust valve spring
pockets drains to the flywheel compartment through holes
drilled in each cylinder. Oil returning from the heads, rod
assembly and gearcase collects in the sump area below
the flywheels.

11. Oil collected in the sump area returns to the sca-

venge section of the oil pump through a passage located in

the rear section of the sump. Oil flow to the pump is ac-

complished by the scavenging effect of the pump and by

? pressure created by the downward stroke of the
tons.

12. Return oil fills a cavity just above the scavenge pump.
The pump transfers return oil to the outlet side of the pump
and back to oil tank.

13. All engine breathing is accomplished through the gear-
case into the breather system. Any oil still carried by the
exhaust air is centrifugally separated from the air by an oil
slinger on the end of the generator drive gear shaft.

14. Crankcase exhaust air is routed through a one way
check valve to the air cleaner.

15. Scavenge pump.
16. Return oil to tank.

REPAIR PROCEDURE
GENERAL

When an engine needs repair, it is not always possible to
definitely determine beforehand whether repair can be
made with only cylinder head, cylinders and pistons re-
moved from engine or whether engine must be complete-
ly disassembled for crankcase repair.

Most commonly, only cylinder head and cylinder repair is
needed (valves, rings, pistons, etc.) and it is recommended
procedure to service these units first, allowing engine
crankcase to remain in frame. Follow the procedure under
“STRIPPING MOTORCYCLE FOR ENGINE REPAIR,” steps
1-5, 20-21, to strip motorcycle for removal of cylinder
head, cylinder and pistons.

After disassembling “upper end” only, it may be found that
crankcase repair is necessary; this requires removal of en-
gine crankcase from chassis outlined under “STRIPPING
MOTORCYCLE FOR ENGINE REPAIR," steps 6-19, 22-29.

In cases where it has been definitely determined before-
hand that crankcase repair is necessary, the engine, com-
pletely assembled, should be removed from chassis as out-
lined under “STRIPPING MOTORCYCLE FOR ENGINE
REPAIR,” steps 1-29.

NOTE

The following stripping procedure applies directly to
1974 and earlier models. Models 1975 and later are
similar, except that the brake and gear foot shift lever
positions have been reversed on the motorcycle. The
brake lever is now on the right side; the gear shift
lever, on the left.

STRIPPING MOTORCYCLE FOR ENGINE REPAIR (See
Figure 3-4 or 3-5)

1. Clean engine thoroughly with “Gunk” to remove all
road dirt. Remove “Gunk’ and dirt with water spray and
blow engine dry with compressed air. Drain gasoline and
oil. Remove battery cover and disconnect battery cables.
Disconnect hoses from carburetor and remove bolts se-
curing gasoline tank. Tank can then be removed from mo-
torcycle.

Remove the following parts from right side of motorcycle.

2. Remove air cleaner assembly (3) including back plate
and support brackets.
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14 910 17 16 13 1
1972 Model XLCH

1. Qil pressure switch wire 12A. Brake foot lever
2. Clutch control cable (1970) (1975 & later)
2A. Clutch control cable (1971 & later) 13. Cover bolt (2)
3. Cleaner assembly 14. Rear chain
4. Clip 15.  Oil return fine
5. Engine support bolt location 16. Oil vent lipe
6. Exhaust pipe port clamp (2) 17. Qil feed line
9. Starter crank clamp bolt 18. Breather pipe
10. Starter spring 19. Oil tank
11. Footrest -

12. Gear shift foot lever
(1974 & earlier)

1975 & 1976 Models

Figure 3-4. Engine - Right Side View

3. Disconnect throttle and choke control at carburetor.
Free throttle cable and support bracket from carburetor.
Remove cable from between the cylinders and position
cable out of working area (to front of frame). Remove car-
buretor.

4. Remove top engine support bracket bolt. Be sure to note
the number of shim washers between cylinder head
bracket and frame lug; these will have to be refitted when
installing the engine.

5. Loosen exhaust pipe port clamps (6). Remove exhaust '

system from motorcycle.

6. On XLCH Model, remove starter crank clamp bolt (9)
and with a screwdriver pry crank from shaft. Press down
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on end of starter spring (10), and at the same time pry
spring off shaft.

7. Models 1974 and earlier, shift into high gear and re-
move footrest (11) and foot shift lever (12), Models 1975
and later, remove right footrest (11) and brake foot lever
(12A).

8. Remove transmission sprocket cover bolts (13). With a
mallet, lightly tap cover at the same time pulling cover
from shaft. On 1974 and earlier models, disengage clutch
cable end from clutch release lever by moving lever for-
ward (as positioned on motorcycle), and disengage cable
from lever. On 1975 and later models, detach shifter link
from arm of shifter pedal cross shaft.



30 29 28

21

1871 Model XLCH

20. Top front end mounting bolt 27.
21. Engine mounting bolts 28.
22. Front bar bolt hole 29.
23. Battery

24. Battery carrier 30.
25, Ground wire 31.
26. Spark plugs 32.

27

34 3333IK 02 31
Horn cover 33. Brake foot lever
Wire (1974 & earlier)

Support bracket and
choke control

Support bracket bolt
Regulator ground strap
Engine mounting bolt

33A. Gear shift foot lever
(1975 & later)

34. Left footrest

Figure 3-5. Engine - Left Side View - 1971 Shown

8.

10. Remove oil return line (15) at oil tank.

Disconnect rear chain (14).

11. Free oil vent line (16) at oil tank and oil feed line (17) at
engine.

12. Remove breather pipe (18) and disconnect oil pres-
sure switch wire (1) from switch.

13. On 1970 models, pull clutch cable (2) forward (as posi-
tioned on motorcycle), until approximately 1 in. of cable re-
mains in gearcase cover, at the same time press cable in-
ward (towards oil pump), and down to free from gearcase
pover. On 1971 and later models, disconnect clutch con-
trol cable at handlebar control lever.

14. Remove oil pressure switch from motorcycle.

15. Disconnect speedometer cable from speedometer
drive unit (located under transmission sprocket cover). Dis-
connect tachometer cable.

16. Free speedometer cable from clip (4).
17. Remove lower ffont bar bolt.

Remove the following parts from left side of motorcycle.

18. Loosen, but do not remove, top front engine mounting
bolt (20).

19. Remove three remaining engine mounting bolts (21)
and lower front bar bolt (22).

3-9



20. Disconnect ground wire (25) trom battery terminal,
and spark plug cables from spark plugs (26).

21. Disconnect horn wires and remove horn from engine
mount bracket. Remove two engine support bracket bolts
{30} and free bracket assembly from engine.

22. Disconnect circuit breaker to coil wire (not shown).

23. Remove battery (23), battery carrier (24), and oil tank
(19).

24, Remove two top rear engine mounting bolts (32) and
regulator ground strap (31).

25. Models 1974 and earlier, remove rear brake foot lever
and spring (33). Models 1975 and later, remove gear shift
foot lever (33A).

26. Remove left footrest (34) from motorcycle.

27. Remove two lower rear engine mounting bolts, (locat-
ed directly above rear brake crossover shaft).

28. Remove front top engine mounting bolt (20).

29. Engine is now free to be removed from chassis. In-
stall a spare engine support bracket and with a hoist cen-

tered directly over engine, attach hook securely to bracket,
Lift engine up off the mounting pad. Then, slip engine from
left side of chassis, top of engine tipped slightly towards
center of chassis.

INSTALLING ENGINE IN CHASSIS (Figures 3-4 and 3-5)

To install an engine assembly into chassis, reverse the
stripping procedure in the following order:

Left side of motorcycle:
Steps 29, 27, 24, 23,28, 19, 18, 25, 24, 22,21, 23 and 20.
Right side of motorcycle:
Steps 15, 13, 16, 14, 12,9,8,8A,11,10,7,5,17.3.4, 2
and 1.

IMPORTANT

Be sure to check engine and transmission oil level
before starting engine.



CYLINDER HEAD

REMOVING

Before removing cylinder head assembly, strip motorcycle
as described in “STRIPPING MOTORCYCLE FOR ENGINE
REPAIR,” steps 1-5, 20-21. Free carburetor and manifold
assembly from motorcycle by removing manifold clamps
and carburetor support bracket nut at crankcase. Loosen
two oil line nuts (2, Figure 3-7), and remove spark plugs.

See Figure 3-6, and proceed as follows: Open push rod
covers as follows: Press push rod cover spring retainers (7)
down and remove push rod cover keepers (2). Telescope
upper push rod cover (8) into lower cover (4). To remove
cylinder head assembly, turn engine over until both valves
are closed in cylinder head (both push rods in lowest posi-
tion). Remove cylinder head bolts (1, Figure 3-7). Remove
cylinder head and rocker arm cover assembly (from left
side of motorcycle), valve push rods and push rod covers

. Push rod

Cover spring keeper

. Cover cork washer (3)
Lower cover

Cover screw washer

. Cover spring

Spring retainer

. Upper cover

DNDO B WN -

Figure 3-6. Push Rod Assembly - Exploded View

and oil lines in one operation. If the cylinder head does nol
come loose on removal of head bolts, tap lightly with raw-
hide hammer. Never try to pry head off.

NOTE

With engine in chassis, the rear cylinder rocker arm
cover and cylinder head must be removed from en-
gine as an assembly. There is not enough clearance
between rocker arm cover and frame to remove rock-
er arm cover only.

DISASSEMBLING (Figure 3-7) -

Refer to Figure 3-7 and follow the order of disassembly.
Remove the rocker arm cover (6) from cylinder head by re-
moving cover bolts (4). Before further disassembly, care-
fully check the rocker arm pads and ball sockets for pitting
and excessive wear. Also, check the rocker arm shaft (9]
for appreciable play in the rocker arm bushings (13). If
rocker arm assembly is noticeably worn, disassemble unit
for further inspection and replacement of parts.

Remove rocker arm shaft screw and O-ring (7), acorn nut
and washer (8). Discard shaft screw O-ring. Using a plas-
tic or brass hammer, tap rocker arm shaft (9) from cover
and remove the following parts: Spring (10), rocker arm
(11) and spacer (12). Mark rocker arm shaft and arm in
some manner so all parts may be returned to respective lo-
cations during assembly.

CAUTION — Rocker arms are not interchangeable. Ex-
haust rocker arms have extra oil hole to provide cooling
on valve.

Compress valve springs using Valve Spring Compressor,
Part No. 96600-36 (see Figure 3-8) and remove valve keys
(14) from ends of valve stems. Remove valve spring col-
lars (15 and 18), springs (16 and 17) and valves (19). It is
customary to reassemble valves in same cylinder head
from which they were removed; therefore, before remov-
ing, mark them in some manner to identify them with front
and rear cylinder head.

CLEANING AND INSPECTING (Figure 3-7)

Thoroughly clean all parts and inspect them for wear and
damage. Clean out oil passages with compressed air.

Inspect oil line nut rubber sleeve (2), if damaged or worn,
replace when reassembling.

Carefully check the rocker arm (11) and shaft (9) for wear.
Replace rocker arm bushings if shaft is over .002 in. loose
in bushings. Examine the rocker arm pads. If rocker arm
and ball sockets are worn and elongated, the rocker arms
must be replaced.

Place cylinder head in “Gunk Hydro-Seal” until deposits
are soft. Using a wire brush, clean carbon from cylinder
head combustion chamber, inlet and exhaust valve ports.
When cleaning carbon, be careful not to scratch or nick
cylinder head face, as leakage will result. Blow off loos-
ened carbon and dirt particles and wash head in solvent.
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1. Cylinder head bolt and washer (4) 8. Rocker arm shaft acorn 15. Valve spring upper collar (2)
2. Oil line nut and rubber sleeve (2) nut and washer (2 each) 16. Inner valve spring (2)
3. Rocker arm cover to crankcase oil line 9. Rocker arm shaft (2) 17. Outer valve spring (2)
4. Rocker arm cover bolt, washer (7) 10. Rocker arm spring (2) 18. Valve spring lower collar (2)
5. Rocker arm cover gasket (2) 11. Rocker arm (2) 18. Intake and exhaust valve
6. Rocker arm cover 12. Rocker arm spacer (2) 20. Intake and exhaust valve guide
7. Rocker arm shaft screw and 13. Rocker arm bushing (4) 21. Cylinder head
O-ring (2) 14. Valve key (4) 22. Cylinder head gasket

Force air through all oil holes in cylinder head to make sure
passages are clean. '

If the valve seat is pitted, burned, corroded or has any in-
dication of improper valve seating, recondition the seat as
described in "RECONDITIONING OR REPLACING VALVE
SEATS.” Replace any valve seat inserts that are cracked or
loose in the cylinder head.

312

Figure 3-7. Cylinder Head Assembly - Exploded View

Check length and tension of each valve spring (16 and 17)
using Valve Spring Tester, Part No. 96796-47. Replace
spring if 1/8 in. or more shorter than a new spring, or
compression shows 5 Ibs, below low limit tension of new
spring. Refer to engine "SPECIFICATIONS" for free length,
compressed length and poundage of new valve springs.




Remove carbon from valve head and stem using a knife
and wire wheel - never afile or other hardened tool that will
scratch or nick valve. Polish valve stem with fine emery
cloth or steel wool. Replace valves that are badly scored,
warped or in bent condition. Reface valves that are slight-

pitted, burned or in corroded condition as described in
/GRINDING VALVE FACES AND SEATS.”

Clean intake valve guide with a 5/16 in. reamer and ex-
haust valve guide with a 11/32 in. reamer, and examine
for wear and valve stem clearance. Check the valve guide
to make sure it is not loose in cylinder head. Replace guide,
or possibly both valve and guide if either part is not within
tolerances, described in engine “SPECIFICATIONS.”

Inspect push rod (1, Figure 3-6) for damage and wear. Pay
particular attention to the ball ends. If the ball ends are
worn and flattened replace the push rod.

REPLACING ROCKER ARM AND BUSHINGS (Figure 3-7)

To replace worn bushings (13), press or drive them from
rocker arm. If bushing is difficult to remove, insert a tap
(5/8-11 thread) into bushing. From opposite side of rocker
arm, drift out bushing and tap. Press or drive replacement
bushing into rocker arm, flush with arm end, oil hole cor-
rectly aligned and split portion of bushing towards the top
of arm. New bushings should be line reamed using Ream-
er, Part No. 94804-57. Repeat for other end of rocker arm.
When reassembling rocker arm housing, install new
O-Rings (7).

If the rocker arm pads show uneven wear or pitting, dress
on a grinder, maintaining original curve. If possible, com-
pare with a new unit during this operation to ensure a cor-
Tectly contoured surface.

REPLACING VALVE GUIDES

Replacing valve guides if necessary, must be done before
valve seat and face are ground since the valve stem hole in
valve guide is the basis from which all face and seat grind-
ing is done. Valve stem-valve guide clearance is as fol-
lows: Exhaust valves, .0025 in. to .0045 in. loose; intake
valves, .0015 in. to .0035 in. loose. If valve stems and/or
guides are worn to exceed the maximum tolerances by
more than .002 in., new parts must be installed.

Tap out valve guides with shouldered drift pin (from cham-
ber side) and insert replacement guide on arbor press. Be
particularly careful to press replacement guide squarely
into hole.

New valve guides are reamed to correct size. However,
when guides are pressed into cylinder heads, they may
close up slightly; also the ends may be burred. Therefore,
after new guides are in place, they should be sized and
cleaned with an expansion reamer.

It is of prime importance that valve guides fit tightly in cyl-
inder heads, or valves may not seat properly. If original
guide or new standard guide is not a tight press fit, an
oversize guide must be installed. Oversize guides can be
obtained .001 in. and .002 in. oversize. The number of
grooves on O.D. indicates number of thousandths of an
inch press diameter is oversize.

RECONDITIONING OR REPLACING VALVE SEATS

After installing valve guides, valve seats must be refaced
to true them with guides.

If valves have been reseated several times, valve seats
may have become too wide and/or valve may be seating it-
self too deeply in head. When valve seat becomes wider
than 1/16 in. (see Figure 3-8) valve seat relief must be
counterbored or ground to reduce seat to 1/16 in. Coun-
terbore dimensions are shown. Tools for this purpose are
available commercially. To determine if valve is seating it-
self too deeply in head, measure distance from shoulder of
valve guide to end of valve stem. See dimension in Figure
3-8. When valve stem extends through guide in excess of
maximum shown, valve seat inserts must be replaced.

A special gauge is available under Part No. 96489-63,
which is used to measure this dimension. The tool con-
sists of gauge valves and gauge which is placed over the
valve stem as shown. If top end of gauge valve stem is be-
tween steps on gauge, the valve seat location is satis-
factory.

Replacement inserts are available from the factory. instal-
lation requires accurate boring equipment to machine
correct counterbore in head for installation with .004 to
.006 in. interference fit,

GRINDING VALVE FACES AND SEATS

Valve seat tools and fixtures are available commercially.
Seat each valve in same port from which it was disassem-
bled.

Figure 3-8. Valve Spring Compressor
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Valve face angle is 45° for both intake and exhaust valves,
and if a valve refacing grinder is used, it must be adjusted
exactly to this angle. It is important to not remove any more
metal than is necessary to clean up and true valve face. If
grinding leaves the edge of valve very thin or sharp, install
a new valve. A valve in this condition does not seat nor-
mally, will burn easily and may cause pre-ignition. There is
also danger of cracking. Valves that do not clean up quick-
ly are probably warped or too deeply pitted to be used. If
end of valve stem shows uneven wear, true end of stem on
a valve refacing grinder equipped with suitable attach-
ment.

Intake valves are marked “IN"" on head; exhaust valves are
marked "EX.”

Valve Relief Dia. B

A Max. Min.
Int. 2.120
Exh, 1.62 1.420 1.375

Figure 3-9. Valve Seat Specifications

LAPPING VALVE FACES AND SEATS

If valve faces and seats have been smoothly and accurate-
ly refaced, very little lapping will be required to complete
seating operation. Apply a light coat of fine lapping com-
pound to valve face, insert valve in guide and give it a few
oscillations with Valve Grinding Tool, Part No. 96550-36.
Lift valve and rotate it about 1/3 of a turn. Repeat lapping
procedure as shown in Figure 3-10. After full turn, remove
valve, wash valve face and seat, and dry with cloth that is
immediately discarded so grinding compound cannot be
transferred to engine parts. If inspection shows an unbro-
ken 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.
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Figure 3-10. Lapping Valve Face and Seat

ASSEMBLING CYLINDER HEAD (Figure 3-7)

To install valve assemblies in cylinder head, reverse the
disassembly procedure. Apply a light coat of oil to valve
seats and stems. Be careful to insert marked valves (19) in
their respective guides (20). Carefully seat lower valve
spring collar (18) over valve guide. Install springs (17 and
16) and upper collar (15). Compress valve springs with
Valve Spring Compressor, Part No. 96600-36. Position
keys (14) in valve key groove using grease to hold them in
place and slowly release compressor tool until keys are
correctly locked in groove. r

Position spacer (12) in countersunk hole in rocker arm cov- —
er. Install marked rocker arms (11) in their respective cov-

er location. Compress spring (10) and position spring be-
tween rocker arm and washer. Apply a light film of oil to
rocker arm shaft (9) and insert in cover assembly. Ex-
amine spring ends to be sure they are square with washer

and rocker arm. Install and securely tighten acorn nut and
washer (B) to 60-65 ft-Ibs torque, shaft screw and new Q-
ring (7). Check rocker arm action to make sure it is not
binding.

Carefully clean top of cylinder head and rocker arm cover
faces, install a new gasket (5) and position rocker arm cov-
er on cylinder head. Install rocker arm cover screws (4)
with'flat washer under head of each screw. Screws must
be tightened evenly to attain a tight joint. First turn them
snug; then tighten each one, 1/8 or 1/4 turn at a time
until all are securely tightened to 20 ft-lbs.

INSTALLING CYLINDER HEAD (Figure 3-7)

To install the cylinder head assembly, reverse the order of
disassembly. Clean top of cylinder and cylinder head faces
and wipe them off with a clean rag.

Turn engine over so cylinder tappets are at their lowest
position and install cylinder head, push rods and push rod
covers in one operation. Install push rods in their original |
position in cylinder head. Be sure push rods register in tap- ~—



pet screw sockets at bottom end and in push rod sockets at
upper end. Install oil line (3) in head and crankcase con-
nection using new rubber sleeves.

Install cylinder head bolts with flat washers under head of

ach bolt. Bolts must be tightened evenly to attain a tight
roint. First turn bolts snug, then tighten each of them 1/8
or 1/4 turn at a time with a torque wrench until all are
tightened to 65 ft-lbs. Follow same procedure for both cyl-
inder heads. Make sure rubber sleeves are in place and
tighten oil line nuts (2).

Before installing carburetor, replace intake manifold rub-
ber O-rings. Assemble O-rings on manifold and then slip
carburetor assembly into position aligning the hole in car-
buretor support bracket with top center crankcase stud.
Just snug up stud nut. Carefully square manifold face with
cylinder head intake port face and slip rubber O-ring onto
its seat. Insert and tighten two manifold clamps. Tighten
crankcase stud nut securely.

NOTE

There are likely to be air leaks around manifold-
cylinder head joints, unless manifold is perfectly
aligned with cylinder head intake port face; rubber
O-rings are in good condition and manifold clamps
securely tightened. Air leakage will affect carbure-
tion, particularly at low speeds.

If all necessary steps have been taken and air continues to
leak around manifold-cylinder head joints, it may be nec-
essary to loosen the cylinder base nuts to allow final shift-
ing and alignment of cylinder heads and manifold. Be sure
to tighten base nuts after alignment.

}heck tappet adjustment as described below and reas-
semble remaining parts.

ADJUSTING TAPPETS (Figure 3-11)

To get the maximum power and best all-around perfor-
mance from an engine, keep valve tappets properly ad-
justed. They should be inspected and, if necessary, read-
justed initially at 500 and 1000 miles and every 2000
miles thereafter.

Engine must be cold during tappet adjustment. As each
tappet is readjusted, make sure it is at its lowest position,
by turning engine ahead until the like tappet in the other
cylinder is at its highest position (valve fully opened). The
inlet valves are those nearest the carburetor.

To uncover tappets, press down on push rod cover spring
retainer, and remove keeper at upper end. Raise lower cov-
er. Loosen tappet adjusting screw locknut (3) and turn ad-
justing screw (2) downward (into tappet body) until push
rod is just free and has noticeable up and down move-
ment. Slowly turn adjusting screw upward (toward push
rod) until nearly all play is removed. At this point, tighten
tappet screw locknut 8-10 ft-lbs torque against tappet body
(4) and recheck for correct tappet adjustment. A tappet is

i |
1. Push rod

2. Tappet adjusting screw

3. Tappet adjusting screw locknut
4. Tappet body

Figure 3-11. Adjusting Tappets

correctly readjusted when push rod has no up and down
movement, and can be turned freely with finger tips, com-
pletely around, without trace of bind.

When reassembling push rod covers, make sure that both
ends of covers are properly seated against cork washers.

REMOVING AND INSTALLING PUSH RODS ONLY (Figure
3-11)

Before attempting to remove push rod and cover assem-
bly, turn engine over until tappet is at its lowest position.
Turn adjusting screw locknut (3) all the way up to end of
thread on adjusting screw (2). Turn adjusting screw (2) all
the way down into tappet body. Remove push rod and cov-
er assembly by lifting push rod upward and to one side, be
careful not to bind push rod upper end in aluminum rocker
arm housing. Doing so may resuit in a bent push rod. In-
stall new cork washers (3, Figure 3-6) in aluminum rocker
arm housing and in tappet guide, being careful not to dam-
age them and making sure they are well seated. Replace
cork washer (3, Figure 3-6) in push rod cover with a new
one.

Reassemble push rod and push rod cover assembly in re-
verse order of disassembly. Check tappet adjustment as
described in “ADJUSTING TAPPETS.”



CYLINDER AND PISTON

REMOVING (Figure 3-12)
See “STRIPPING MOTORCYCLE FOR ENGINE REPAIR,”

steps 1-5, 20-21 and "REMOVING CYLINDER HEAD AS-

SEMBLY FROM ENGINE,” this section.

See Figure 3-12, and proceed as follows: Clean crankcase
around cylinder base to prevent dirt from falling into crank-
case when lifting cylinders. Remove cylinder base stud
nuts (1). Raise cylinder and piston just high enough to per-
mit placing a rag over crankcase opening; this will prevent
dirt and possibly pieces of broken ring from falling into
crankcase. With piston at bottom of stroke, remove cylin-
der (2), discard cylinder base gasket (3). Using a piston ring
expander (Figure 3-19) spring piston rings (4) outward un-
til they clear grooves in piston (7) and lift off. Remove pis-
ton pin lock rings (5, 5A) from piston (7) groove. For 1976
and earlier models, use two sharp pointed instruments
such as awls to remove ring. For 1977 and 1978 models,
use Internal Lock Ring Pliers, Part No. 96215-49. Support
piston and tap out piston pin (6) with a suitable drift.

Remove piston pin bushing (8) if necessary (see "CLEAN-
ING AND INSPECTION") using Piston Pin Bushing Tool,
Part No. 95970-32A. Do not drive bushing out with a drift.

9

5A. Piston pin lock ring (2)

1. Cylinder base nut (4)

2. Cylinder (late 1977 and later)

3. Cylinder base gasket 6. Piston pin

4. Set piston rings 7. Piston

5. Piston pin lock ring (2) 8. Piston pin bushing
(early 1977 and earlier) 9. Connecting rod |

Figure 3-12. Cylinder and Piston - Exploded View

CLEANING AND INSPECTING

Place piston and cylinder in solvent or other carbon and
gum dissolving agent until deposits are soft. Then thor-
oughly scrub piston and cylinder in solvent to remove de-
posits. Where carbon deposit is thick or hard, it is advis-
able to use a wire wheel to scrape carbon before cleaning.
Use extreme care to avoid scraping into aluminum of
pistons,

After parts are thoroughly washed, blow dry with com-
pressed air. Force air through oil holes in cylinder. Clean
piston ring grooves with a tool for cleaning ring grooves.
Avoid scratching or damaging sides of ring grooves.

Examine piston pin to see that it is not loose in connecting
rod, grooved, pitted or scored. If necessary, remove bush-
ing as described in “DISASSEMBLING CYLINDER AND
PISTON."”

A piston pin, properly fitted, is a light hand press fit in pis-
ton and has .001 in. clearance in connecting rod upper
bearing.

If difference in diameter of hole in piston pin bushing and
diameter of piston pin exceeds a .002 in. fit, replace worn
parts.

Replace piston pin lock ring with a new ring whenever it is
removed from piston groove. If opposite side ring has not
been removed and is undamaged, it is not necessary to dis-
turb it.

Examine piston and cylinder for cracks, burrs, burned
spots on piston dome, grooves and gouges.

On motorcycles using rod bearings with steel retainers
(1976 and Earlier) check rods for end side shake (Figure 3-
13). To make this check with accuracy, pistons should first
be removed. When side shake (rod tip) at extreme upper end
i5 3/64 in. or more for front rod or 1/64 in. or more for rear
rod, lower bearing should be refitted.

On motorcycles using rod bearings with aluminum retain-
ers (1977 and 1978) side shake cannot be used to deter-
mine bearing wear. Instead, carefully check rod for up-and-
down movement. To make this check accurately, pistons
should be removed first. When appreciable up-and-down
movement is found, lower bearing should be refitted.

These two procedures require removing and disassem-
bling engine crankcase. See "CRANKCASE".

REFINISHING CYLINDERS

Piston and cylinders must be measured to see if they are
worn to the point where cylinders must be refinished and
oversize pistons installed.

Inside and outside micrometers used for cylinder-piston
fitting should be checked together to be sure they are ad-
justed to read exactly the same. By subtracting piston mea-
surement from bore measurement, amount of piston-cyl-
inder clearance is obtained.
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Figure 3-13. Checking Connecting Rod
for Crankpin Bearing Wear on Engines With
Steel Bearing Retainers (1976 and Earlier)

Bore measurement of a used and worn cylinder should be
taken in ring path, starting about 1/2 in. from the top of
cylinder, measuring front to rear then side to side. Repeat
procedure at the center and at the bottom of the ring tra-
vel (see Figure 3-14). This process will determine if cylin-
der is out-of-round or “egged” and will alsc show any cyl-
inder taper,

Piston measurement should be taken at extreme bottom of
skirt, measured front to rear, 90° from center line of pis-
ton pin (see Figure 3-15).

If cylinders are not scored and above measurements do not
vary more than .002 in., it is not usual practice to refinish
oversize, If the total piston clearance is more than .006 in.,
a new standard piston, or piston of the same oversize to
which the cylinder was |ast refinished, should be fitted to
reduce clearance and effect reasonably quiet operation,

If cylinders show more than .002 in. variance, they should
be refinished to the next oversize step and fitted with new
corresponding pistons and rings.

Exact final size of the cylinder bore is determined by size of
the piston to be used in that cylinder. Measure piston
diameter accurately as described previously, then add de-
sired piston clearance in cylinder. This will equal the ex-
act final size to which cylinder bore should be refinished.
Example: The .020 inch oversize 1971 piston to be used
measures 3.0190 inches, adding .0025 inch (desired
clearance) equals 3.0215 inches (finish-honed size). When
cylinders require reboring to beyond oversize limit to clean
up, (.030 in. for 1972 to early 1973 models; .070 in. for all
other models) cylinder oversize limit has been exceeded and
the cylinder must be replaced.

Pistons are available in the following oversizes: .010, .020,
and .030 for 1972 to early 1973 models, .010, .020, .030,
.040, .050, .060, .070 fo other year models. Oversize pis-
tons have their size stamped on head; for example: 10, 20,
etc.

In general practice only cylinders not scored and not badly
worn are refinished using only a hone. Cylinders badly
worn or deeply scored are first rebored to nearly the re-
quired oversize and then are finish-honed to exact size.

Figure 3-14. Measuring Cylinder
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Figure 3-15. Measuring Piston



FITTING PISTON RINGS

If eylinders are worn less than the .002 in. maximum and
refinishing is not necessary (unless they are scuffed or
grooved), the same pistons may be used with the replace-
ment of rings. However, before reassembling it is a good
Iractice to rough up the cylinder wall with No. 160 Carbo-
tundrum emery paper or a No. 300 hone. This will remove
any high spots, carbon or foreign material from the cylin-
der wall and at the same time provide a surface suitable for
proper lubrication and ring seating.

Piston rings are of two types - Compression (plain face)
and oil control. The two compression rings are positioned
in the two upper piston ring grooves, chamfered side up.
Rings are available in following oversizes to fit standard
oversize pistons: .010, .020, .030, .040, .050, .060 and
070in.

The rings must have proper side clearance in ring grooves.
See “SPECIFICATIONS.” Check with thickness gauge as
shown in Figure 3-16, Gap between ends of rings when in-
serted squarely in cylinder bore must also be as specified
under “SPECIFICATIONS.”

Figure 3-16. Measuring Ring
Clearance in Grooves

The oil control ring is a full width slotted ring using a
spring expander.

To check ring gap place a piston in cylinder with top end of
piston about 1/2 in. from top end of cylinder.

Set the ring to be checked in cylinder bore squarely against
piston. With a thickness gauge, check ring gap as shown in
Figure 3-17.

Use only standard size rings and piston in standard bore,
and only matching oversize rings and pistons in same
oversize bore.

If cylinder has been refifiished oversize, use the correct
oversize rings, fitting rings to give standard gap.

If gap is less than specified, ring ends may butt under ex-
pansion, and rings may be scored or broken. Gap may be
increased by filing with a fine-cut file.

The two chrome plated compression rings, recognized by
bright finish, are used in top and second ring grooves, with
chamfer on one edge of the inside diameter facing top of
piston when installed. Slotted oil control ring is used in
bottom ring groove.

Figure 3-17. Measuring Piston Compression
Ring Gap

Slip compression rings over piston into their respective
grooves as shown in Figure 3-18. Be extremely careful
not to overexpand, twist rings or damage the finely
finished piston surface when slipping them into place.

Figure 3-18. Installing Piston Rings



CONNECTING ROD BUSHING

When connecting rod bushing is found tight in rod but is
worn to excessive pin clearance (,002 in. or more) it is, of
course, possible to repair it by reaming oversize and fitting
an oversize pin. However, it is better practice to install a
new bushing and ream it to fit a standard pin, except when
piston to be used had previously been fitted with oversize
pin or pin is loose in bosses, necessitating fitting with
larger pin. The principal objection to fitting upper end over-
size is that considerably more time is required for the job.
New pistons obtained from factory are supplied correctly
fitted with standard pin, and installing one is not difficult if
the rod bushing is already reamed to standard size. If bush-
ing has been reamed oversize, either new bushing must be
installed and reamed to standard size or piston must be
reamed oversize to fit an oversize pin, which involves ex-
tra time.

When removing bushings in connection with only a top
overhaul, use special tools as shown in Figure 3-19, Bush-
ing Tool, Part No. 95970-32A, and Connecting Rod Clamp-
ing Fixture, Part No. 95952-33.

Figure 3-19. Installing New
Connecting Rod Bushing

CAUTION — Oil slot in bushing must be in alignment
with oil slot in rod.

Ream new bushing to size, or preferably, ream nearly to
size and finish to exact size with a hone (Reamer, Part
No.94800-26). A properly fitted pin should have .001 in.
clearance; with this clearance, pin will have just notice-
able shake in bushing. Fitting tighter is likely to result in a
seized pin or bushing loosened in rod.

Oversize piston pins are available in .004 in. oversize.

After installing new piston pin bushings connecting rod
alignment must be checked.
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STRAIGHTENING CONNECTING RODS

In refitting and reassembling connecting rods, and finally
fitting pistons, rods may possibly be bent or twisted, throw-
ing upper bearing and lower bearing out of alignment with
each other to some extent. Therefore, after pistons have
been installed, rods must be checked and re-aligned as
may be necessary. If a rod is left bent or twisted, piston has
a "cocked” relation to cylinder bore and the result is ex-
cessive noise and rapid wear.

Check rod alignment by means of Piston Squaring Plate,
Part No. 96181-26, as shown in Figure 3-20. Be sure
crankcase face is clean and free from burrs so that squar-
ing plate seats fully. On 1972 and later 61 OHV engine,
use 2 spacers on studs to center the plate over cylinder
hole in crankcase.

If a rod is in perfect alignment, piston bottom will rest
sguarely on plate with flywheels turned so that crank pinis
in either forward or rear position. Keep in mind that this
check, to be accurate, depends upon checking with crank
pin in both forward and rear positions. It is the change of
rod angle, resulting from changing crank pin from one
position to the other, that influences the seat of piston on
squaring plate and thus indicates whether or not rod is in
alignment.

Insert narrow strips of very thin paper of equal thickness
underneath piston, one on each side, below piston pin, as
shown in Figure 3-20. Press piston down lightly with fin-
gertips resting on center of piston head and pull first one
paper, then the other, partially from underneath piston. If
piston is perfectly square (rod in alignment), both will have
the same amount of drag.

Figure 3-20. Checking Connecting
Rod Alignment



If rod proves to be out of alignment, it can be straightened
by means of a bar inserted through piston pin, as shown in
Figure 3-21. Use a bar with a diameter as close to the hole
diameter in the piston pin as possible. The manner in
\qhich piston seats on squaring plate indicates as follows:

1
| Piston high on same side, both crank pin positions; rod is
bent.

Figure 3-21. Straightening Connecting Rod

», 2. Piston high on opposite sides as crank pin position is
| changed; rod is twisted.

3. Piston square or nearly square with crank pin in one po-
sition and high on one side with crank pin in other posi-
tion; rod is bent and twisted.

Correct as follows:

1. To straighten a bent rod, insert straightening bar
through piston pin hole on low side of piston and apply up-
ward force.

2. To straighten a twisted rod, insert straightening bar
through piston pin hole on high side of piston, and if crank
pin position is to front, apply force to rear - if crank pin po-
sition is to rear, apply force to front.

3. To straighten a bent and twisted rod, remove bend first
and then remove twist. See above paragraphs, Nos. 4
and 5.

After rods have been aligned, check to see that pistons
center in crankcase cylinder opening, without side pres-
sure on upper rod ends. If further realigning is necessary
to center pistons, correct by dressing off end of rod bush-
ing on interfering side with a file. This allows the piston to
shift slightly on rod to find a more suitable alignment of
rod, piston and cylinder.

ASSEMBLING CYLINDER AND PISTON (Figure 3-12)

Vhen connecting rod is true, remove squaring plate and
ittach piston so relief on piston dome for intake valve is to-

ward intake valve when head is installed. Be sure one pis-
ton pin lock ring is in place. If the piston is heated the pis-
ton pin may be inserted into piston with a slip or light press
fit.

After pin is in place, install new piston pin lock ring. Use
special Lock Ring Tool, Part No. 96780-58A, as shown in
Figures 3-22 and 3-23 for 1976 and earlier models. 1972
engine requires Part No. 96781-72 tool plug. 1977 and
1978 models require Internal Lock Ring Pliers, Part No.
96215-49. Make sure ring groove is clean and that ring
seats firmly in groove. If it doesn't, discard the ring and in-
stall a new one. A lock ring loosely installed will rapidly’
loosen further in service and finally will come out of pis-
ton groove, resulting in both piston and cylinder soon be-
ing damaged beyond repair. Never install a used lock ring
or a new one if it has been installed and then removed for
any reason, always use a new lock ring.

Figure 3-22. Inserting Piston Pin
Lock Ring in Tool (1976 and Earlier)

Figure 3-23. Installing Piston Pin Lock
Ring in Piston (1976 and Earlier)
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LuDricate cynnaer walis, pistons, rings, pins and rod bush-
ings with engine oil. Space ring gaps about equidistant
around piston. Turn engine until crank pin is at bottom
center. Install new cylinder base gasket. Position Piston In-
serter Ring Tool, Part No. 96331-57, on piston and slip cyl-
inder down over piston as shown in Figure 3-24. Install flat
washers and nuts and torque nuts to 30 ft-Ibs. Repeat pro-
cess for other cylinder,

Assemble cylinder head and remaining parts of motor-
cycle as indicated in “INSTALLING CYLINDER HEAD AS-
SEMBLY.”
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Figure 3-24. Installing Cylinder on Piston



GEARCASE

OIL PUMP (1976 AND EARLIER)
A\

SENERAL

The oil feed and scavenger (oil return) pumps are gear-type
pumps incorporated in one pump body with a check valve
on the oil feed side. The feed section forces oil to the en-
gine and the scavenging section returns oil to the tank.

The oil pump seldom needs servicing; therefore, before
disassembling the pump for any repairs because of no oil
pressure, be absolutely certain that all possible related
malfunctions have been eliminated:

Check the level and condition of oil in the tank. If oil is di-
luted, pressure will be affected. In freezing weather, the oil
feed line may clog with ice and sludge, preventing circula-
tion of oil.

Check for a grounded oil pressure switch wire or a faulty
switch if oil indicator light fails to go out with engine run-
ning. See "ENGINE LUBRICATION,” for additional in-
formation.

Inspect the oil pump check valve. The check valve pre-
vents the gravity flow of oil into the crankcase when the
engine is not running and provides correct oil pressure for
operation of the oil signal light switch. If the check valve is
not seating correctly oil will bypass the valve and drain oil
from the tank into the crankcase and on starting the en-
gine, a considerable amount of accumulated oil will be
blown through the crankcase breather pipe. If this condi-
tion exists, disassemble and inspect the check valve. See
“DISASSEMBLING OIL PUMP CHECK VALVE.”

If no oil pressure or return oil is indicated at the oil tank (re-
turn line) when engine is running, or an excessive amount
of oil is blown from the breather pipe, (after all other pos-
sible troubles have been eliminated, including inspection
of the oil pump check valve), disassemble the oil pump for
further inspection and repair. See "DISASSEMBLING OIL
PUMP.”

When an oil pump has to be disassembled for repair, dam-
age is usually caused by a foreign particle, such as a me-
tal fragment, that has worked its way into the oil circula-
tory system. If this particle passes through the pump’s
protective screening, damage will result when it enters the
pump. Primarily, the damage consists of a sheared oil
pump drive lock pin (18, Figure 3-25), broken retaining ring
(7, Figure 3-25) or subsequent damage to gears and other
parts.

DISASSEMBLING AND ASSEMBLING OIL PUMP CHECK
VALVE (Figure 3-25)

Thoroughly clean exterior of pump in cleaning solvent be-
fore disassembly, Disconnect oil pressure switch wire and
disassemble switch (1) from motorcycle. Remove oil pump
nipple (2). Free check valve spring (3) and valve (4) from
pump body.

CLEANING AND INSPECTING OIL PUMP CHECK VALVE
(Figure 3-25)

Clean all parts in cleaning solvent. Blow out pump nipple
(2) oil passage and the nipple valve spring guide. Examine
the nipple for any damage that would bind or hinder the
free operation of spring (3). Carefully examine the nipple
threads for wear; if badly worn replace nipple.

Inspect spring (3) for breakage and rusted condition. Re-
place if worn or damaged. Free length of new check valve
spring (3) is approximately 1-156/64 in.

Carefully inspect the oil pump check valve ball (4) for wear
and rusted condition. Valve may have rings formed by ac-
tion on valve seat. Valve balls not perfectly smooth and
round should be replaced.

Using a light, inspect valve seat in pump body (16) for pits
and for dirty condition. A small particle of foreign matter
lodged on valve seat will prevent check valve ball from
seating. If seat is only slightly damaged place check valve
ball on seat and with a drift lightly tap against its seat to re-
move slight marks or pits. Replace pump body if valve seat
is badly damaged. See “"DISASSEMBLING OIL PUMP.”

ASSEMBLING OIL PUMP CHECK VALVE (Figure 3-25)

Assembly is essentially the reverse order of disassembly.
Apply a light coating of oil to all moving parts. Make sure
that check valve ball (4) is correctly seated and valve ac-
tion is free. Be extremely careful to prevent dust, dirt or
other foreign particles from getting on the parts when re-
assembling.

DISASSEMBLING OIL PUMP (Figure 3-25)

Because of interference from motorcycle frame it is nec-
essary to remove engine to disassemble pump. First, re-
move the engine complete from the chassis and position
on workbench. See “"STRIPPING MOTORCYCLE FOR EN-
GINE REPAIR.”

NOTE

It is not necessary to remove valve tappets and valve
tappet guides to service the oil pump.

The breather is a part of and drives the oil pump. When re-
moving the oil pump, the breather will of course come out
with it. Removing the pump does not require removing the
circuit breaker, gearcase cover or removing timing gears.
However, it must be remembered that in order to correctly
time breather and to check oil pump alignment, it is nec-
essary to remove these parts.

See Figure 3-25. Thoroughly clean exterior of pump with
cleaning solvent before further disassembly. Remove the
five crankcase stud nuts that secure the oil pump to the
crankcase. Slip the pump off the studs as one unit. If diffi-
cult to remove, take a piece of brass and tap on breather
sleeve that extends into gearcase compartment. To disas-
semble the check valve see “DISASSEMBLING OIL PUMP
CHECK VALVE."”
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1. Oil pressure switch 9. Scavenger pump idler gear 17. Body gasket

2. Oil pump nipple 10. Breather valve key 18. Drive lock pin

3. Check valve spring 11. Oil pump cover 19. Breather valve gear and shaft
4. Ball valve 12. Body cover gasket

5. Body plate 13. Pump gear

6. Body plate gasket 14. Pump idler gear

7. Retainer (2) (half ring) 15. Oil pump seal

8. Scavenger pump gear 16. Oil pump body

20. Crankcase breather valve screen
21. Idler gear shaft
22. Feed line nipple

Figure 3-25. 0il Pump - Exploded View (1976 and Earlier)

Free the oil pump body plate (5) from pump body. Discard
gasket (6). Remove split key (7), remove scavenger gears
(8) and (9). Remove key (10). Free oil feed pump cover (11)
and breather valve (19) as one assembly from pump body.
Discard gasket (12). Free gears (13 and 14) from pump
body. Pry oil seal (15) from pump body (16) and discard
seal. Discard gasket (17).

With a punch remove lock pin (18) and free oil pump
breather valve gear and shaft (19) from oil pump cover (11).
NOTE

Remove lock pin (18) only if inspection or replace-
ment of shaft (19) and cover (11) is necessary.

Remove breather valve screen (20) from crankcase. Re-
move idler gear shaft (21) only if replacement is neces-
sary. Shaft is a press fit.
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CLEANING AND INSPECTING (Figure 3-25)

First cleanall parts in cleaning solvent. Blow out all oil holes
and passages with compressed air. Replace any parts that
are worn or damaged.

Replace all gaskets (6, 12 and 17), lock pin (18) and oil
pump seal (15) when reassembling. Be sure to always in-
stall new “factory made” gaskets. Never use “home-
made” gaskets because they are a specified thickness with
holes especially located for oil passage.

Check gear side clearance as follows: When feed gears are
inserted in pump body, gear faces should be no more than
0005 in. below to .0025 in. above body gasket surface.

Carefully examine the pump body (16) for any wear. See
“CLEANING AND INSPECTING OIL PUMP CHECK VALVE.”




Examine gears (8, 9, 13 and 14) and oil pump breather
shaft (19) and idler gear shaft (21) for damage or wear. I
the breather valve key (10) is excessively worn and loose
on shaft or gear, replace with a new one. Inspect pump
“ody plate (5) and cover (11). If they are worn or damaged,

iplace them. Examine breather valve (19) and oil pump
<over for any wear or damage that might affect its opera-
tion. Insert breather valve (19) in oil pump cover (11). Make
sure valve turns freely in cover and does not bind.

ASSEMBLING OIL PUMP (Figure 3-25)

Reassembly of the oil pump is essentially the reverse order
of disassembly.

Apply a light coating of engine oil to all moving parts be-
fore assembling.

Reassemble check valve. See “ASSEMBLING OIL PUMP
CHECK VALVE."”

Position breather valve screen (20) in crankcase using
grease to hold in place. Insert breather valve gear and
shaft (19) in oil pump cover (11). Press a new drive lock pin
(18) into breather valve shaft. Lock pins are often dam-
aged when removed; therefore, install new ones when re-
assembling pump.

Press a new idler gear shaft (21) into pump body if the old
one was removed. Place gears (13 and 14) in pump body
and install a new gasket (12) being very careful to correct-
ly align the oil holes of the gasket with the pump body. Use
a non-hardening gasket sealer.

Install oil pump breather valve gear, shaft and cover as-
\sembly on pump body (18). Place a very thin strip of ace-
ltate (Scotch) tape over shaft lock ring groove to avoid dam-
aging new oil seal (15). Install seal carefully over shaft
with lip side facing pump body, then remove tape from
shaft. Press seal into body counterbore flush with surface.

Install gear key (10) and gears (8 and 9). Install retaining
keys (7) in breather valve shaft groove. Assemble a new
gasket (6) in place using a non-hardening gasket sealer. (If
gasket is exceptionally dry and curled up, soak in water for
a few minutes to soften before applying gasket sealer.) Po-
sition oil pump body plate (5) and install assembled pump
in place on engine crankcase studs. Snug up the oil pump
stud nuts evenly. Then, working opposite one another,
tighten to 100 in-Ibs torque to ensure correct alignment of
the oil pump.

Before installing gears on pinion shaft, make sure pump
gears turn with little or no binding. While a very slight bind
or drag is permissible, gears should turn freely as possi-
ble. Binding is caused by slight misalignment of pump. If
there is more than just noticeable bind, loosen five mount-
ing stud nuts and shift pump as needed by tapping lightly
with a soft mallet. It will not be possible to determine be-
fore hand in which direction pump must be shifted and it
may require several attempts from different angles before
alignment is attained.

After the oil pump is completely assembled to the crank-
case and correctly aligned, it is necesSary to open gear-
case in order to time the breather valve. Disassemble tim-
ing gears, gearcase cover, circuit breaker and push rods;
and time breather as described subsequently under Head-

ing “GEARCASE AND TIMING GEARS.” Install engine in
chassis as described in “INSTALLING ENGINE IN CHAS-
SIS, in this section.

OIL PUMP (1977 AND LATER)
GENERAL

The oil pump on 1977 and later models consists of two
gerotor pumps, feed and scavenge (return), housed in one
pump body. The feed pump forces oil to the engine while
the scavenge pump collects and returns oil to the tank.

A gerotor type pump has two elements, an inner and an
outer gerotor. The inner gerotor always has one less tooth
than the outer gerotor. Both elements are mounted on
fixed centers but eccentric to each other.

In a gear type pump, oil is transferred from the inlet to out-
let side of the pump when it is trapped between the rotat-
ing gear teeth and the gear housing. In a gerotor pump, oil
is transferred from inlet to outlet as it is trapped between
the rotating inner and outer gerotors. Figure 3-27 shows
the principle of gerotor operation. During the first 180° of
rotation, the cavity between the inner and outer elements
gradually increases in size until it reaches its maximum
size - equivalent to the full volume of the “missing tooth.”
The gradually enlarging cavity creates a vacuum into
which the oil flows from the inlet. During the next 180° of
rotation the size of the cavity decreases forcing oil into the
outlet.

Gravity fed oil from the tank enters pump through fitting (4)
in Figure 3-26. It is forced by gerotor set (13) into valve
(11). Valve (11) is a one-way valve that contains a spring
loaded cup which maintains 1-1/2 psi pressure. Note that
valve must always be installed in pump with arrow on side
of valve pointing in direction of flow. From valve (11), oil
exits pump under pressure into crankcase. Qil pressure is
indicated by oil pressure switch (26).

0il passages within the engine are shown in Figure 3-3.Re-
turn oil from the flywheel compartment is drawn back into
the pump and is forced by gerotor set (20, Figure 3-26)back
to tank.

The oil pump seldom needs servicing. Before disassem-
bling the pump for any repairs because of no oil pressure,
be absolutely certain that all possible related malfunc-
tions have been eliminated.

See “ENGINE LUBRICATION," for additional information.

DISASSEMBLING OIL PUMP (Figure 3-26)

The oil pump can be removed with the engine mounted in
the frame and without taking off the gear cover. All that is
necessary is to disconnect oil lines and oil pressure switch
wire and remove four bolts (1) that secure pump to crank-
case. With bolts removed, pump will drop down. Disas-
semble pump as follows.

Lift cover (6) off body (24). Remave O-ring (7) from groove
in cover (6). Slide both pieces of gerotor set {13) off shaft
(22). Using a long-nosed pliers, pull pin (14) out of hole in
shaft (22). With pin (14) removed, outer plate (15) can be
lifted off shaft (22). Remove spring (17) and inner plate
(18).
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1. Screw, mtg. 10. O-ring, body 19. Ring, retaining

2. Lockwasher 11. Valve, check 20. Gerotor set, return (thick)

3. Washer 12. O-ring, check valve 21. Pin, gear shaft

4. Fitting, feed 13. Gerotor set, feed (thin) 22. Shaft, gear

5. Fitting, return 14, Pin, gear shaft 23. Gasket

6. Cover 15. Plate, outer 24. Body

7. O-ring, cover 16. Seal, outer plate 25. Bushing

8. Bushing 17. Spring washer 26. Switch, oil pressure

9. Roll pin 18. Plate, inner

Figure 3-26. Oil Pump - Exploded View (1977 and Later)
Do not remove seal, unless it is damaged and must be re- Again using long-nosed pliers, pull pin (21 ) out of hole in
placed. shaft (22). Remove gear shaft (22) from body (24). Remove
O-ring (10) from groove in body (24).

Using external lock ring pliers, remove retaining ring (19) Remove check valve (11). Push out with a rod approxi-
from groove in shaft (22). With ring (19) removed, slide mately 5/16 in. in diameter. This completes disassembly
gerotor set (20) off shaft (22). - of the oil pump.
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CLEANING AND INSPECTING (Figure 3-26)

Clean all parts in a cleaning solvent. Blow out holes and
passages with compressed air. Check parts for fit, wear,
and damage.

Check O-rings (7), (10), and (12) and make sure they are
without irregularities and seal tightly when in place. In-
spect seal (16) to see that it is not deformed or worn.

Inspect valve (11) to see that it is not clogged. The spring
loaded cup inside the valve should be free to move and
should return to its closed, seated position. If the valve is
damaged in any way, the complete valve assembly must be
replaced.

Check spring (17) and replace if fingers are broken off.

Inspect both gerotor sets, (13) and (20). Each set is made
up of an inner and an outer piece. Mesh the two pieces to-
gether as shown in Figure 3-29 and check for wear us-
ing a feeler gauge. The maximum wear limit is 004 in.

If either of the bushings, (8) or (25), is scored, worn or
otherwise damaged, it should be replaced. Pull the old one
and replace with a new one. The bushing to shaft clear-
ance is .0005 in.

Check teeth of gear on shaft (22). If any teeth are broken or
worn replace the shaft assembly.

Inspect gasket (23). Replace if it is torn or damaged.

Figure 3-27. Principle of Gerotor Operation

ASSEMBLING

Reassemble in reverse order of disassembly. In addition,
however, the following steps should be performed.

Place feed (thin) gerotor in cover. Using a straight edge and
feeler gauge as shown in Figure 3-28, measure the dis-
tance gerotor extends above cover surface. The dimension
should be .001 in. t0 .011 in. If the dimension is less than
001 in., remove gerotor and invert cover on a piece of sand-
paper on a flat surface (#280 grit to start and #400 grit to
finish) and sand cover ridge evenly until desired dimension
is obtained.

Using a micrometer, measure the thickness of the feed
gerotors. If they are not the same thickness, replace them
as a set. The feed gerotors must be the same height when
placed in the cover. If not, the cover is warped and must be
replaced.

Lightly oil all moving parts prior to assembly (Figure 3-26).
Position fingers of spring (17) toward plate (15). Gasket (23)
should be coated with a sealer when placed on body (24).
Reinstall seal (16) into groove of plate (15) with lip of seal
facing the feed section of pump. Tighten screws to 100 in-
Ibs torque.
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STRAIGHTEDGE
(SCALE) \

GEROTOR
i

I
‘

FEELER GAUGE

GEROTORS MUST EXTEND
001-.011 ABOVE THIS RIDGE

Figure 3-28. Measuring Gerotor Height

PRIMING OIL PUMP (Figure 3-26)

Oil pump must be primed whenever oil lines have been re-
moved or pump has been disassembled. Loosen oil pres-
sure switch (26) while engine is running and allow about 3
oz. of oil to be forced out. Retighten switch and connect
switch wire.

VALVE TAPPETS AND GUIDES
GENERAL

Tappets and tappet guides seldom require replacement. Pri-
marily, they are only removed for the purpose of checking
end play of the cam gears, when reassembling an engine.

DISASSEMBLING (Figure 3-30)

Clean all dirt from around crankcase and blow loose parti-
cles from the area with compressed air. Remove push rods.
This procedure is covered under "REMOVING AND IN-
STALLING PUSH RODS, " this section,

For 1976 and earlier models guides are press fit into crank-
case (see “SPECIFICATIONS,” this section). Remove tap-
pet guide screw (1) and tappet adjusting screw (2) and slide

Figure 3-29. Gerotor Wear Limits
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Tappet Guide Puller, Part No. 95724-57, in mating grooves
of tappet guide (3). Before turning tappet guide (3) from
crankcase, be sure cam gear is installed in case for tappet to
butt against when using puller (see Figure 3-31). For 1977
and later models, remove tappet guide screw (1) and re-
move tappet guide (3). It may be necessary to remove cylin-
ders to remove front and rear intake tappet guides. Mark
valve tappets in some manner to identify them as to loca-
tion.

Itis good practice to reassemble valve tappets and valve tap-
pet guides in the same place from which they were re-
moved. This will ensure an even wear pattern between tap-
pet, guide and cam surface.

CLEANING AND INSPECTING (Figure 3-30)

Clean all parts thoroughly in cleaning solvent and blow dry
with compressed air. Inspect valve tappets for excessive
clearance in guides. Valve tappets should be loose in tap-
pet guides. Excessive tappet-guide clearance is serviced by
fitting new tappet, and/or new guide. It is recommended
practice to replace complete tappet when only the roller is
excessively loose or badly worn; however, it is possible to
replace tappet roller kit (6) individual parts. If this is done,
roller must turn freely on needle bearings and have side-
play after new roller pin is securely riveted to tappet. See
“SPECIFICATIONS.”

If end of valve tappet adjusting screw is damaged, worn egg
shaped or pitted from action of push rod, it should be re-
placed to ensure accurate tappet-valve stem adjustment.

Discard O-ring (5, Figure 3-30) and replace with a newone.

ASSEMBLING (Figure 3-30)

Assembly is essentially the reverse order of disassembly.
Apply a light coat of oil to the tappet and in particular, the
tappet roller assembly and O-ring. If tappet is not located ~
correctly in guide, tappet roller will be crosswise to guide
and cam, and serious damage may result when installed in
crankcase,
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. Tappet guide screw

. Tappet screw with nut
. Tappet guide

. Tappet and roller

. Tappet guide O-ring

Tappet roller kit

. Cam gear plate (2)
. Cam shaft washer - .005, .007 in.
. Idler gear

. Idler gear shaft fiber

washer (1975 & earlier)

15.
16.
17.
18.

19.
. Rear cylinder exhaust cam gear

. Rear cylinder intake cam gear 20.
. Front cylinder intake cam gear
. Front cylinder exhaust cam gear 21.

22

23.

24.

Gearcase cover gasket
Flywheel shaft pinion gear
Qil pump drive gear

Cam gear needie

roller bearing (4)

Rear exhaust cam gear
shaft bushing

Cam gear and timer shaft
bushing

Pinion gear shaft bushing
Front intake cam gear
shaft bushing

Front exhaust cam gear
shaft bushing

Idler gear shaft bushing (2)

25.
26.

27

28.

29.
30.

Qil separator bushing
Crankcase oil strainer,
retaining pin and gasket
(1976 and earlier)

Gearcase cover bushing

pin (7)

Idier gear shaft

Lockwasher (1977 and later)
Nut (1977 and later)

e i

Figure 3-30. Gearcase and Tappet - Exploded View




Pull tappet out to fimit of travel and hold in place with a clip
or other means to prevent tappet from dropping into crank-
case when installing the assembly.

Insert new O-ring (5) on guide (3). Assemble adjusting
screw and nut (2) in tappet (4) and then insert tappet into
guide (3). Align screw holes in tappet guide with screw
holes in crankcase and install assembly using a piece of
tubing or a block of soft wood. Tappet guides are a soft mal-
leable cast iron, therefore, be extremely careful not to dam-
age the guide during installation. With screw (1) in place,
recheck free movement of tappet in guide.

Figure 3-31. Removing Tappet Guide
(1976 and Earlier)

GEARCASE COVER AND CAM GEARS

DISASSEMBLING (Figure 3-32 and Figure 3-33)

Thoroughly clean area around gearcase cover and tappets.
Blow all loose dirt from crankcase with compressed air.
Loosen exhaust pipe port clamps (1) and muffler clamps and
lower exhaust pipe free of gearcase cover. Remove footrest
(2), gear shift foot lever (3), 1974 and earlier, and breather
pipe (4). For models 1975 and later, remove footrest (2),
along with rear brake foot lever (3A), and breather pipe (4).
On 1970 models remove circuit breaker (5).

Remove push rods (7) as described in “REMOVING AND IN-
STALLING PUSH RODS.”

On 1971 models, remove two circuit breaker cover SCrews,
cover and gasket. Remove circuit breaker cam assembly
bolt, two circuit breaker hold down screws, lockwashers
and washers or retainer and circuit breaker advance as-
sembly. See “CIRCUIT BREAKER"" Section 5.

Place a pan under gearcase to collect oil when cover is re-
moved. Remove gearcase cover screws (8) and generator
mounting screws (9). Free cover from crankcase. Cover is
located on dowel pins which fit rather snugly. The cover
must be worked off these pins carefully to avoid damage to
joint faces. Do not pry off with_screwdriver inserted be-
tween joint faces. Use a hammer and a block of wood, and
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. Exhaust pipe port clamp (2)
. Footrest

. Gear shift foot lever

. Breather pipe

. Circuit breaker

Gearcase cover

. Push rod (4)

. Gearcase cover screw (11)
. Clutch cable
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Figure 3-32. Removing Gearcase Cover (1970)

tap lightly at the end where the cover projects beyond the
gearcase. Note that oil tank vent hose is clamped to gear-
case cover fitting and must be disconnected before cover
can be completely removed from motorcycle.

Remove valve tappets and valve tappet guides only to es-
tablish correct cam gear end play. See “VALVE TAPPETS
AND VALVE TAPPET GUIDES.” On 1970 models, pull
clutch cable (9) forward (as positioned on motorcycle), at the
same time press cable inward and down to free from gear-
case cover.

Refer to Figure 3-30 and proceed as follows. Remove cam
gears (7, 8, 9 and 10) and cam gear plates (11). (Cam gears
are numbered on cam lobe from one to four, from the rear
exhaust valve cam forward.) When cam gears are re-
moved, note whether or not cam gears have thin steel spac-
ing washers (12) on either end of cam gear shafts. If any of
the cam gears mentioned have spacing washers, be sure
the same ones are used on each shaft when reassembling if
the same cam gears and case cover are used again.
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Exhaust pipe port clamp (2)

Footrest

Gear shift foot lever (1974 & earlier)
. Rear brake foot lever (1975 & later)

Breather pipe (1976 & earlier)

Circuit breaker

Gearcase cover

Push rod (4)

Gearcase cover screw (11)

Generator mounting screws (3)

7 33A 15 6 84
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Figure 3-33. Removing Gearcase Cover
(1971 and Later)

#reeidler gear (13) with fiber washer (14) by lifting genera-
tor up and away from crankcase. Discard gasket (15). On
1976 and earlier models pinion gear (16) is a press fit on
pinion shaft splines, remove with Pinion Gear Puller, Part
No. 96830-51. On 1977 and later models, pinion gear is a
slip fit. Remove nut (30) and lockwasher (28) and remove
pinion gear from pinion shaft. Oil pump drive gear (spiral
gear) (17) is located on splined shaft behind pinion gear. Re-
move spiral gear which is a slip fit on splines.

CLEANING AND INSPECTING (Figure 3-30)

With cleaning solvent thoroughly scrub the gearcase cover
and gears to remove any oil and carbon deposits. Blow out
all gearcase cover oil passages and bushings with com-
pressed air. Clean old gasket sealer from joint faces with
cleaning solvent. Carefully examine timing gears for ex-
cessive wear by inserting gears in case cover. Check for
looseness in bushings and for amount of lash between
gears. If teeth are pitted, scored, cracked, chipped or if faces
of teeth are worn, replace gears. Check the gear shafts for
damage and pitted surfaces. Measure shafts and bushings
with appropriate instruments to determine extent of
wear. If any cams are found with rough or pitted surfaces,
replace gear. The idler gear shaft (28) is a press fit in the
gear and can be replaced, providing the gear is ingood con-
dition.

\On 1976 and earlier models, check pinion gear (16) for
press fit on pinion shaft. The slightest lash will usually re-

sult In NOISy operation, often MIstakenly auriputea 1o ine
other timing gears.

Check cam gear needle roller bearings (18) and idler gear
bushings (24) in right crankcase side and cam gear shaft
and pinion gear shaft bushings (19, 20, 21,22, 23 and 24)in
gearcase cover for extent of wear. These bushings normal-
ly do not require replacement until an engine has run up ex-
tremely high mileage.

See "SPECIFICATIONS," for clearance of cam gear shafts
in cover bushings, pinion gear shaft in cover bushing and
cam gear shafts in crankcase needle roller bearings.

When bushings are worn to the extent of increasing clear-
ance to .001 in. or more over specified limits, they should be
replaced, as the cam gears are likely to become very noisy
with excessive clearance in the bushings. Examine the face
of each bronze bushing flange for wear. If bushing flanges
are badly worn replace bushings.

Examine cam gear plates (11) for excessive wear or dam-
age. Replace, if necessary.

0il separator bushing (25) should have 1/16 in.£1/64 in.
running clearance with generator oil slinger. If clearance is
too great, insert a thin washer between face of gear and oil
slinger washer.

On 1976 and earlier models, inspect the crankcase oil
strainer (26) to make sure it is not plugged with any foreign
material.

REPLACING BEARINGS

The four cam gear needle roller bearings in the crankcase
are a press fitand can be removed and installed without dis-
assembling crankcase by using Tool, Part No. 95760-69 as
shown in Figure 3-39. Use Tool, Part No. 97273-80, for in-
stalling cam gear needle roller bearings, always press on
printed side of bearings, being extremely careful notto tip or
misalign bearing in the case during the installing opera-
tion. :

If inspection warrants replacement of either the cam gear or
pinion gear bronze bushings in the gearcase cover, it firstis
necessary to separate the rightand left crankcase sides and
remove the flywheel assembly. See “CRANKCASE.”

To remove the six blind bushings from the gearcase cover
and one blind bushing (idler gear) from the crankcase, use
Puller, Part No. 95760-69 as shown in Figure 3-34.

Before pressing in new bushings, note location of original
dowel pin holes for reference when drilling new holes.
When drilling new holes, be sure to locate holes 1/8 in. or
more from original dowel pin holes.

Use a smooth surfaced disc or plate slightly larger than
flange when pressing bushing into position. Be sure bush-
ing flanges are seated tight against gearcase cover and/or
crankcase idler gear bushing.

After new bushings have been pressed in, they must be
dowel pinned with cover bushing pins to prevent them from
turning. Drill a hole with a number 31 drill, 9/32 in. deep,
through bushing flange and into aluminum so when dowel
pin is driven in and bottomed, its end will be slightly below
face of bushing flange. Peen bushing around dowel pin hole
to prevent pin from coming out.
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Figure 3-34. Removing Bushing from
Gearcase Cover

After all bronze bushings have been pressed in and dowel
pinned, all but the idler gear bushings must be line-reamed.

Parts order bushings are furnished nearly to size so there is
little stock to be removed when reaming bushing. Whenre-
moving reamer, keep turning it to the right as it is being
pulled out.

To ream idler gear bushings, use special Reamer, Part No.
94806-57. Carefully align and turn reamer into bushing
until it bottoms.

To line-ream the 1-1/8 in. dia. rear intake camshaft bush-
ing in the gearcase cover, insert special Reamer, Part No.
94803-37 or use late style Reamer, Part No. 94803-67 and
insert through crankcase needle roller bearing. Reamer will
be a close fit in needle roller bearing, providing alignment
for reaming the gearcase cover bushing.

See Figure 3-35. Install gearcase cover, at same time start-
ing cover bushing reamer in cover bushing. Turn reamer
into crankcase and gearcase cover bushings until it bot-
toms in gearcase cover.

To line-ream the front exhaust, front intake and rear ex-
haust cam gear shaft bushings in the gearcase cover, as-
semble the cover to crankcase side. With cover bushing
reamer removed, insert special Reamer, Part No. 94803-37
or use a standard 11/16 dia. hand reamer through needle
roller bearing, into cover bushing and turn until it bottoms in
case cover.

To line-ream the pinion gear shaft bushing, install gear-
case cover. Insert steel pilot bushing into crankcase bear-
ing race to guide reamer. Insert special Reamer, Part No.
94812-37A, through pilot bushing into pinion gear shaft
bushing, and turn reamer until it bottoms in gearcase cov-
er. Remove gearcase cover.,
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Figure 3-35. Installing Tool for Line-Reaming
Rear Intake Cam Gear Shaft Cover Bushing

ASSEMBLING

1. Check end play of cam gears described below under
“DETERMINING CORRECT CAM GEAR END PLAY."

2. For 1976 and earlier, retime the breather valve accord-
ing to the instructionsunder “TIMING BREATHER VALVE.”

al Install the cam gears and assemble the gearcase cover in
place. See “INSTALLING CAM GEARS AND GEARCASE
COVER.”

4. Install valve tappets and valve tappet guides (if they have
been removed). See “VALVE TAPPETS AND VALVE TAP-
PET GUIDES."”

5. Reassemble circuit breaker. See “CIRCUIT BREAKER,”
Section 5.

6. Install push rods and adjust tappets as described in
“CYLINDER HEAD,” and “REMOVING AND INSTALLING
PUSH RODS,” and “ADJUSTING TAPPETS."

7. Refer to Figure 3-32. Assemble breather pipe (4), gear
shift foot lever (3), footrest (2), exhaust pipe port clamps (1)
and muffler clamps.

DETERMINING CORRECT CAM GEAR END PLAY
(Figure 3-30)

Before final reassembly of the cam gears, correct cam gear
end play must be established. Temporarily position the two
cam gear plates (11), less shims, in the gearcase compart-
ment. Position against crankcase with beveled side of holes
for cam shaft facing outward toward cams. Install cam
gears. Assemble the case cover with a new dry gasket and

securely tighten screws to 8-10 ft-1bs torque (less genera- {

tor bolts),



Turn the engine over until the number one cam gear lobe IS
facing up as viewed through the tappet guide hole in the
crankcase. Using a long shank screwdriver, pry the cam
gear towards the case cover. With a feeler gauge, measure
the clearance (end play) between the cam shaft shoulder
)nd the gear plate. Repeat this operation for remainder of
am gears.

If end play exceeds the maximum specification, add neces-
sary number of .005 to .007 in. thickness steel shims(12) to
obtain recommended running clearance. If more than 1
shim is required, equally divide shims on both ends of shaft.
After adding shims, turn engine ever to be sure cam gears
turn freely.

TIMING BREATHER VALVE (1976 AND EARLIER)
(Figure 3-36)

1. Flywheel timing mark
2. Oil pump drive gear (spiral gear)
3. Pinion gear

4. Timing hole in breather sleeve gear

Figure 3-36. Timing Crankcase Breather
(1876 and Earlier)

The breather must be retimed if disengaged from mating oil
pump drive gear (spiral gear) on pinion shaft. To check
breather timing proceed as follows:

Flywheel timing mark (1) should be exactly in center of tim-
ing inspection hole in left side of crankcase.

{gl pump drive gear (spiral gear) (2) is located on splined

aft behind pinion gear (3). Spiral gear is a slip fit on
" slines. A mark is cut on one side of spiral gear, which

SNoula Tace outwara againsi pinion gear wnen assempiea
to shaft.

NOTE

Once breather valve is correctly timed, position of fly-
wheel timing mark and breather valve timing mark,
registered in slot of breather sleeve gear, can be dis-
regarded when installing timing gears.

INSTALLING PINION GEAR (Figure 3-37)

On 1976 and earlier models, assemble spiral gear against
shoulder on pinion shaft engaging breather sleeve gear
tooth which will register timing hole in breather sleeve (4)in
center of slot in breather bushing as shown. Install pinion
gear using Gear Puller and Installer Tool as shown in Fig-
ure 3-37.

Figure 3-37. Installing Pinion Gear
(1976 and Earlier)

Turn screw (1) on end of pinion shaft and tighten securely.
Position gear locating collar (2) and body (3) on screw (1).
Turn tool body to press gear into position until locating col-
lar firmly contacts joint face of crankcase. This positions
pinion gear outer face exactly 5/16 in. from gearcase joint
face, the running position for the gear when case coverisin
place.

On 1977 and later models, install pinion gear on shaft with
timing marks aligned. Install lockwasher (29, Figure 3-30)
and nut (30, Figure 3-30) and tighten to 50 ft-lbs torque.
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INSTALLING CAM GEARS'/AND GEARCASE COVER (Figure
3-38)

Install plates (11, Figure 3-30) in case recess with beveled
side of holes for cam shaft facing outward toward cam.

Lubricate cam gear shafts and position in crankcase with
marks on gears 1,2, 3, 4and5 in alignment as shown under
Figure 3-38. Install idler gear (7) in crankcase with fiber
washer (8) toward the cover side.

Position gearcase cover gasket on crankcase. Be sure toin-
stall a new factory-made gasket. Never use a homemade
gasket as cover gasket has holes especially located for oil
passages and if a hole is left out or put in wrong place, oil-
ing system will not function normally.

Lubricate the cam gears with a liberal coating of engine oil.
Carefully align cover and tap into position. Cover should slip
into place easily and should never be forced or driven into
place. Tighten all screws evenly to 8-10 ft-lbs torque, work-
ing opposite from one another. Install generator and gas-
ket. Tilt generator back end down as it is inserted in gear-
case opening to lift oil slinger over idler gear, and then up to
mesh generator and idler gears. Turn engine over to make
sure gears turn freely.

DN OO AWK -

w

. Rear exhaust cam gear

. Rear intake cam gear

. Front intake cam gear

. Front exhaust cam gear

. Pinion gear

. Crankcase breather sleeve gear

. Intermediate gear (has no timing mark)
. Intermediate gear fiber washer

(1976 & earlier)

. Generator drive gear

Figure 3-38. Timing Gears

Figure 3-39 Removing and Installing Cam Gear Needle Bearings in Crankcase
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- CRANKCASE

GENERAL

}Vhen rod bearings, pinion shaft bearings, or sprocket shaft
bearings are in need of repair, the engine must be removed
from the chassis as described in "STRIPPING MOTOR-
CYCLE FOR ENGINE REPAIR." It is recommended proce-
dure to check over and make repairs to cylinder heads, cyl-
inders, gearcase and transmission at the same time.

CHECKING FLYWHEEL END PLAY

Before completely disassembling the crankcases, it is rec-
ommended procedure to check flywheel end play to deter-
mine amount of sprocket shaft bearing wear.

To check flywheel end play, remove cylinder heads, cylin-
ders, front chain cover, gearcase cover and cam gears. Do
not remove or loosen engine sprocket assembly. (See "DIS-
ASSEMBLING CRANKCASE.")

Anchor dial indicator base firmly on right or left side of en-
gine crankcase with indicator stem against end of pinion
shaft or engine sprocket shaft nut. Rotate flywheels and at
the same time, push and pull on pinion shaft reading travel
of dial indicator in thousandths of an inch. if end play ex-
ceeds maximum specification limit as shown under
“SPECIFICATIONS,” sprocket shaft Timken bearing must
be replaced. Also, see “CLEANING AND INSPECTION.”

\}ISASSEMBLING CRANKCASE

"fo completely disassemble the crankcase, follow steps
1-13.

1. Remove cylinder heads as described in “CYLINDER
HEAD.”

2. Remove cylinders and pistons as described in “CYLIN-
DER.”

3. Remove clutch and clutch release as described in
“CLUTCH,"” Section 4.

4. Remove the starter as described in “STARTER,"” Sec-
tion 4.

5. Using Sprocket Shaft Extension Puller, Part No, 86015-
56 for 1976 and earlier models and 96015-77 for 1977 and
later models, remove sprocket shaft extension (1, Figure 3-
42), as shown in Figure 3-40. For models equipped with a
solid sprocket, use Claw Puller, Part No. 95635-46.

6. Remove tappets, tappet guides, circuit breaker or mag-
neto, gearcase cover, cam gears and generator as de-
scribed in "GEARCASE.”

7. Remove the oil pump as described in “OIL PUMP.”

8. See Figure 3-41. Free the tachometer drive unit from the

right case and remove rightcrankcase bolts (1, 2, and 3)and

stud nuts (4). Remove bolts (5), engine rear mount (6), bolts
, and top center crankcase stud (8).

neck flywheel end play as described above.

Figure 3-40. Removing Sprocket Shaft Extension

9. Position crankcase on work bench, gearcase side up. Tap
crankcase with rawhide mallet to loosen top half. Separate
right case from left case side.

10. See Figure 3-42. Remove snap ring (2) from pinion
shaft with tip of screwdriver. Lift bearing washer (3) with
bearings (4) and retainer (5) off pinion shaft.

11. Remove transmission as described in “CRANKCASE
AND TRANSMISSION DISASSEMBLY PROCEDURE," Sec-
tion 4.

12. See Figure 3-42. Mount flywheel and left case assem-
bly on arbor press table supporting crankcase on parallel
bars. Press on end of sprocket shaft with arbor press until
flywheel assembly (6) is free from case. Do not drift or tap
flywheel assembly from left case as flywheels may be
knocked out of alignment.

13. This step applies to 1976 and earlier models. See Fig-
ure 3-42. If it is necessary to disassemble flywheels or re-
move Timken bearing from crankcase, free right bearing
half (7) from sprocket shaft, using Sprocket Shaft Bearing
Puller, Part No. 96015-52 for 1976 and earlier models and
96015-77 for 1977 and 1978 models, as shown in Figure 3-
43. Secure pinion shaft between copper jaws in vise, Place
hooked ends of puller halves behind bearing, and slip round
holding collar over outside diameter, down to bearing end.
Engage puller screw handle in puller slots and pull bearing
off by tightening puller screw against sprocket shaft center.

If left bearing half is to be removed, first pry oil seal (8) from
crankcase, Use a pointed instrument such as an old spoke
that has one end sharpened to a point. Remove crankcase
outer spring ring (9) from groove in case, by prying end with
screwdriver and inserting thin screwdriver or knife blade
between spring ring and case.
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. Crankcase mounting bolt
5/16 x 4-7/16 in.

. Crankcase mounting bolt
5/16 x 4-1/16 in.

. Crankcase mounting bolt
5/16 x 2-3/8 in. (3)

. Crankcase rear mounting
stud and locknut (3)

. Engine rear mounting
bolt and lockwasher (4)

. Engine rear mount

. Crankcase bolt (2)

. Crankcase stud and locknut
{center)

. Crankcase

O wWN =

~ D

10.
11,

12.

. Sprocket shaft extension

. Pinion shaft bearing snap ring (1976 & earlier)
. Pinion shaft bearing washer (1976 & earlier)

. Pinion shaft roller bearing (13) (1976 & earlier)
. Pinion shaft roller bearing retainer

(1976 & earlier)

. Connecting rod and flywheel assembly
. Sprocket shaft Timken bearing right half

(1976 & earlier)

. Sprocket shaft oil seal
. Sprocket shaft bearing spring ring (outer)

(1976 & earlier)

Sprocket shaft bearing spacer (1976 & earlier)
Sprocket shaft Timken bearing left half

(1976 & earlier)

Sprocket shaft Timken bearing spacer

(1976 & earlier)

. Sprocket shaft Timken bearing outer race

(1976 & earlier)

. Pinion shaft bushing (1976 & earlier)
. Pinion shaft bearing bushing screw (2)
. Sprocket shaft bearing spring ring (inner)

(1976 & earlier)

. Pinion race (1977 & later)

. Pinion bearing (1977 & later)

. Sprocket right bearing (1977 & later)

. Sprocket right outer race (1977 & later)
. Spacer (1977 & later)

. Lock ring (1977 & later)

. Sprocket left outer race (1977 & later)

. Sprocket left bearing (1977 & later)
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Figure 3-43. Removing Bearing from Sprocket Shaft

Position left crankcase side on arbor press table, clutch side
supported by parallel bars. Use right half of Timken bearing
to press out sprocket shaft bearing spacer (10), bearing left
half (11), spacer (12), and outer race (13).

13A. This step applies to 1977 and later models. See Fig-
“vre 3-42. If it is necessary to remove either the pinion shaft

arrington) bearing or sprocket shaft (Timken) bearing, pro-
seed as follows:

Disassemble flywheel assembly and remove pinion and
sprocket shafts. Remove pinion race (17) from pinion shaft
and sprocket right bearing (19) from sprocket shaft using
appropriately sized tubes to press them off using an arbor
press.

Press out pinion bearing (18) from right crankcase half us-
ing a plug and press. Remove oil seal (8) from left crank-
case half and remove sprocket shaft bearing (24). Remove
both outer races (20) and (23) from left crankcase half by
tapping them out from the opposite side. Pry out lock ring
(22) from the groove in case.

FLYWHEELS

DISASSEMBLING (Figure 3-44)

Grip pinion shaft in copper vise jaws so shafts are in verti-
cal position. Remove lock plate screw (1), lock plate (2), and
crank pin nut (3), using crank pin and flywheel nut wrench,
Part No. 96546-41. Strike left flywheel with soft metal mal-
let at about 90 degrees from crank pin hole on wheel peri-
phery to loosen, Lift left flywheel (4) off crank pin.

Hold down bearing assembly with a short length of pipe or
+ubing so connecting rods (5) may be slipped off bearings.
. Ymove bearings (6). Hold together in set until bearings are
/ ashed and refitted to crank pin.

Remove lock plate screw (7), lock plate (8), and gear shaft
nut (9). Tap right flywheel (10) to loosen and lift off pinion
shaft (11). Remove key (12) from shaft. Clamp crank pin in
vise. Remove lock plate screw (13), lock plate (14), and crank
pin nut (15). Tap flywheel to loosen and remove crank pin
(16) and key (17).

Grip sprocket shaft in vise and remove lock plate screw (18),
lock plate (19), and sprocket shaft lock nut (20). Tap fly-
wheel to loosen and remove sprocket shaft (21). Remove
key (22) from shaft.

CLEANING AND INSPECTING (Figure 3-44)

Wash all parts in solvent and blow out cil holes in pinion
shaft, right flywheel and crank pin with compressed air. Ex-
amine crank pin for wear, grooving and pitting. If the sur-
face is at all worn, replace with new pin. Examine flywheel
washers (23 and 24). If either washer is worn and grooved,
it should be replaced. A bad rod bearing is indicated when
one washer is worn more than the other. Bearing should be
replaced.

Examine connecting rod lower races. If they appear slightly
grooved or shouldered where edge of bearing rollers ride,
they may be lapped out and oversize bearing rollers in-
stalled. If they appear badly worn, grooved or pitted, new
rods should be installed, preferably as an assembly with
new bearings and crank pin. (See “LAPPING ROD BEAR-
INGS.")

Examine pinion shaft and right crankcase bushing (see 14,
Figure 3-42) for pitting, grooving, and gouging. A shaft that
is worn must be replaced. If bushing is worn beyond repair,
replace as described in "REPAIRING CRANKCASE.”

Examine sprocket shaft bearing outer races for wear, groov-
ing, pitting and powdered metal fragments. Examine bear-
ing rollers for wear, pitting, grooving and scoring. The
sprocket shaft Timken tapered roller bearings are manu-
factured in selectively fitted sets. If any part is unusable, the
entire set must be replaced. See "CHECKING FLYWHEEL
END PLAY."”

REPLACING FLYWHEEL WASHERS (Figure 3-44)

Replace worn flywheel washers as follows:

Washer is a close fitin recess in flywheel and is secured ori-
ginally by staking flywheel metal tight against the washer at
several points. It is usually necessary to drill a small hole
(1/8 in. or smaller) at the outer edge of the washer to per-
mit getting a pointed tool underneath to pry it out. The hole
is drilled only slightly deeper than the thickness of the
washer to avoid removing more metal than necessary.

Before installing new washer, scrape outer edge of washer
recess where metal was staked against it so new washer
may seat fully against recess bottom. If washer does not
seat fully, connecting rod will not have proper end play.

LAPPING CONNECTING ROD FACES (Figure 3-45)

Connecting rod lower races that are likely to clean up with-
in the range of oversize bearing rollers and are otherwise in
serviceable condition should be trued and sized with Con-
necting Rod Lapping Arbor, Part No. 96740-36.
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1. Crank pin lock plate screw
2. Crank pin nut lock plate
3. Crank pin nut
4. Flywheel (left)
5. Connecting rods
6. Crank pin roller and retainer set
7. Pinion shaft lock plate screw

8. Pinion shaft nut lock plate

9. Pinion shaft nut

10. Flywheel (right)

11. Pinion shaft

12. Pinion shaft key

13. Crank pin lock plate screw
14. Crank pin nut lock plate

15. Crank pin nut

16. Crank pin

17. Crank pin key

18. Sprocket shaft lock plate screw
19. Sprocket shaft nut lock plate
20. Sprocket shaft nut

21. Sprocket shaft

22. Sprocket shaft key

23. Crank pin boss washer (left)
24. Crank pin boss washer (right)

Figure 3-44. Flywheel and Connecting Rod Assembly - Exploded View

Turn lapping arbor in lathe at 150 to 200 rpm. Adjust lap by
means of adjusting nut to a snug but free fit in rod race.
Clean lap before using, then apply fine lapping compound
(No. 220 grit grinding compound mixed with oil) to lap. A
loose lap will “bell mouth” bearing race so it must be kept
just snug at all times. To avoid grooving or tapering lapped
surface in rod, work rod back and forth the full length of the
lap holding rod as near race as possible. Lap rods indivi-
dually.

When rods are lapped true and all traces of pit marks or
grooving are cleaned up, wash rods and blow dry. Surface
should have a soft velvety appearance and be free of shiny
spots.

Assemble crank pin nut with Flywheel Nut Wrench or
torque wrench to foot-pound reading given in engine
"SPECIFICATIONS."

FITTING ROD BEARINGS

Oversize rollers are available in .0002, .0004, .00086, .0008,
0010, .0015 and .0020 oversize.
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There are two ways to determine oversize rollers to use.
Each will result in properly fitted bearings if applied cor-
rectly.

1. Secure right flywheel in vise with pinion shaft down. In-
stall any new set of oversize rollers to bearing races and po-
sition on crank pin. Slip rods over bearings. If they will not
fit, it is obvious rollers are too large and a smaller size must
be tried. If they fit and spin freely, install a larger set of
rollers. Try various roller sizes until a slip fitis achieved. The
rods will turn with a very slight drag. This is a plug fit. De-
termining running fit is merely a matter of subtracting one-
half the desired running fit clearance (.0005 in.) from the
roller size to find the running fit roller size.

It may be easier to gauge a plug fit as follows:

2. Fit any size rollers into races. Position bearings in rods.
Support rods and bearings with left hand. Drop crank pin
(not attached to flywheel) through crank pin hole. Plug fit
has been achieved when crank pin will slide slowly through
hole from its own weight. Running fit is then determined by
subtracting one-half running clearance from oversize of
rollers used to make plug fit. 1



FRONT
CYLINDER CONNECTING ROD

LAPPING ARBOR IN LATHE CHUCK

Figure 3-45. Lapping Connecting Rod
Bearing Race

Example:

Plug fit is achieved with .0009 in. oversize rollers. By sub-

tracting from this one-half the minimum clearance (.0005

in.), it is determined that a .0004 in. oversize roller set will
‘ve desired running fit.

NOTE

Roller bearings are not available in odd numbered
sizes; therefore, when determining a plug fit, if the
bearings are too loose with an even numbered roller
bearing (example - .0008 in. oversize) and too tight
with the next size even numbered roller bearing (.001
in. oversize), it must be assumed that a theoretical odd
size bearing (.0009 in. oversize) would achieve a plug
fit. Use this thearetical size to compute running fit.

If the computed running fit requires an odd num-
bered roller bearing (example - .0003 in. oversize),
use the next larger even size roller bearing (.0004 in.
oversize).

If lower end race of one rod is found to be slightly larger than
the other, select rollers to fit the larger rod race and lap
smaller rod race to same size as larger race rather than fit-
ting rollers of two sizes.

When rods are correctly fitted with required bearing clear-
ance, extreme upper end of the male rod will have 3/64 in.
side shake. All fitting and checking must be made with bear-
ings, rods and crank pin free of oil and clean.

Fitting bearings tighter than described is likely to result in
seizing and bearing damage when heat expands parts.

“heck overall width of roller retainer assembly. It must be
ess than width of female rod end.

ASSEMBLING FLYWHEELS (Figure 3-44)

After correct connecting rod bearing fit has been attained,
clean and assemble parts as follows:

Wipe all tapers perfectly clean and free from oil. Install
sprocket shaft (21) to left flywheel (4) and make sure key
(22) is in position. See engine "SPECIFICATIONS" for prop-
er torque. Assemble pinion shaft (11) and crank pin (16) tc
right flywheel making sure keys (12, 17) are in proper posi-
tion. Install lock plates (8, 19). Tighten mounting screws (7,
18) to 20-24 in-lbs torque. If corners of nuts do not align
with notches in lock plate, tighten (never loosen) shaft nuts
to achieve alignment. Check to make sure oil passages
through pinion shaft, right flywheel and crank pin are clear
by blowing compressed air into hole near end of pinion
shaft.

After correct connecting rod bearing fit has been attained,
clean all parts and lubricate bearings with engine oil. In-
stall connecting rods on crank pin bearing so female rod is
to rear cylinder. Assemble key and sprocket shaft to left fly-
wheel with sprocket shaft nut, lock plate and lock plate
screw.

Position right flywheel assembly in vise. Wipe crank pin
taper and crank pin hole in left flywheel clean and dry. In-
stall left flywheel and tighten nut lightly. Hold steel straight
edge along outer face of wheelrim at 90 degrees from crank
pin (Figure 3-46). Tap outer rim of top wheel until rim faces
of both wheels are in alignment. Tighten nut. Recheck with
straight edge at frequent intervals. Use soft metal hammer
to realign wheels. To prevent flywheel assembly from turn-
ing in vise while tightening nut, insert a rod 5 in. long and
about 1/2 in. in diameter through holes in flywheels and
between vise jaws so that rod bears against some part of the
vise,

Figure 3-46. Squaring Flywheel Faces

When nut is fairly tight, install flywheel assembly in Fly-
wheel Truing Device, Part No. 96650-30, as shown in Fig-
ure 3-47. Adjust so centers are just snug.

Wheels must turn freely but shafts may not be loose incen-
ters. If flywheel assembly is either loose or squeezed, indi-
cators will not indicate accurately. Adjust indicators to take
reading as near to flywheels as possible, and so pointers
read at about the middle of the scales.
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Figure 3-47. Truing Flywheel on Truing Stand

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. Loosen centers slight-
ly, just enough so looseness may be detected, and make
corrections as follows:

Flywheels may be out of true three ways, A, BandC, Figure
3-48 or a combination of two of the three ways.

When wheels are both out of true as indicated in “A,”" a C-
clamp is tightened on rims of wheels opposite crank pin and
the rim at the crank pin is moderately tapped with lead or
copper mallet.

HARDWOOD WEDGE

When wheels are both out of true as indicated in “B,” a
hardwood wedge is driven between the wheels opposite the
crank pin and the rims near the crank pins moderately
tapped with a mallet.

When wheels are out of true as indicated in “'C," strike the
rim of the wheel a firm blow atabout 90 degrees from crank
pin on high side.

When wheels are out of true ina combination of any of con-
ditions shown, correct condition C first, then correct A
and B.

The number of blows required and how hard they should be
struck depends on how far shafts are out of true and how
tight nuts are drawn. Remember that centers must be loos-
ened slightly before striking flywheels. Making them too
loose may result in damaged centers. Never strike wheels a
hard blow near crank pin.

Readjust centers, revolve wheels and take reading from in-
dicator. Repeat truing operation until indicators show run-
out to be no more than .001 in. (each graduation on indica-
tor is .002 in.).

If it is impossible to true wheels, look for a cracked fly-
wheel, damaged or enlarged tapered hole, or a sprocket or
pinion shaft worn out of round at surface where indicator
reading is being taken.

When wheels are true, position in vise and draw crank pin
nuts to 150 ft-Ibs torque, using crank pin nut wrench or
torque wrench, Check connecting rod sideplay with thick-
ness gauge as shown in Figure 3-49. If itis greater than tol-
erance shown in engine "SPECIFICATIONS,” draw up
crank pin nuts until within tolerance. Insufficient play be-
tween rods and flywheel face is caused by one of following
conditions:

1. Flywheels and crank pin assembled with oil on tapers
and nuts over-tightened. Disassemble, clean, reassemble
and recheck. It may be necessary to replace the flywheel.

2. New flywheel washers installed and not fully seated.
Disassemble, inspect, and reset thrust washer. As last re-
sort, grind down width of forked rod. Remove material even-
ly from both sides.

FORKED REAR CYLINDER
CONNECTING ROD

Figure 3-48. Correcting Flywheel Alignment
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Figure 3-49. Checking Connecting Rod Sideplay



3. Taper holes enlarged as a result of having been taken
apart several times. Replace wheel seating deepest.

4. Cracked flywheel at tapered hole. Replace flywheel.

If sides of forked rod are ground to get desired clearance,
backs of bearing retainers must be ground down to remain
narrower than width of female rod.

Afterrod sideplay is checked and adjusted, tighten crank pin
nut to 150 ft-Ibs torque and install lock plate and screw.
Check wheel trueness on truing device. Correct any run-out
as above.

TRUING AND SIZING PINION SHAFT BEARINGS RACE

Before fitting new pinion shaft bearings, lap bearingracein
crankcase to true and remove traces of wear at sides of
roller paths. A smooth velvety finish should result, A race
that is worn beyond limits of oversize bearing rollers must
be replaced. See engine "SPECIFICATIONS," for shaft fitin
roller bearing.

o

)

|

1

—

. Guide sleeve
2. Crankcase main bearing lap

Figure 3-560. Main Bearing Lapping Tools

To remove worn bearing race, remove two bearing bushing
screws (15, Figure 3-42) from inside of right case and press
out bearing race. Heat cases to 275°-300°F. Heating ex-
pands case and makes it possible to remove bearing race
using less force. Press worn race out and new race in, New
race must be lapped slightly to true and align with left case
bearing, and to attain a size compatible with roller sizes
available.

Lap bearing race by inserting guide sleeve (1, Figure 3-50),
Part No. 96728-56, from inside of case, through complete
Timken bearing assembly on sprocket side of crankcase.
Turn nut finger tight on sleeve. See "ASSEMBLING
CRANKCASE, " to install Timken bearing. This pilot will line
up lapping arbor shaft through both bearing races sothatan
accurately lapped pinion shaft bearing race bore is ob-
tained.

Temporarily assemble right and left cases with stud (8),
bolts (3) and bolts (2, Figure 3-41). Securely tighten bolts to
assure perfect alignment between left and right cases.

Insert crankcase main bearing lap (2, Figure 3-50) through
pinion shaft bearing race and into guide sleeve in opposite
race as shown in Figure 3-51.

Tighten arbor expansion collars using a length of 5/32 in.
rod as spanner wrench until arbor beginstodrag. Do not ad-
just arbor loose in bushing or bushing will “'bell,” a condi-
tion where hole is larger at ends than it is in the center.

Withdraw arbor far enough to coat lightly with fine lapping
compound. Do not apply a heavy coat. Reposition lap in
bushing and turn handle at moderate hand speed. Work lap
back and forth in bushing as it is revolved to avoid grooving
and tapering.

Figure 3-51. Lapping Pinion Shaft Bearing Race
(1976 and Earlier)
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At frequent intervals, remove lap from crankcase, wash and
inspect bushing. Lapping is completed when entire bush-
ing surface has a dull, satin finish rather than a glossy,
smooth appearance. If necessary, flush off lap in cleaning
solvent, air dry and apply fresh, light coat of fine lapping
compound.

FITTING PINION SHAFT BEARING

The fitting of pinion shaft bearing is done in much the same
way as fitting lower rod bearings (see “FITTING ROD BEAR-
INGS"). A plug fit is first determined using proper instru-
ments or, preferably, by trial and error using sets of various
size rollers. Determine plug fit using pinion shaft that will be
used on engine being overhauled, or spare shaft of exactly
same size. When a plug fit has been found, pinion shaft will
enter bearing slowly under its own weight, will turn with
only a very light drag and will have no perceptible shake.

A running fit is determined from a plug fit by subtracting
one-half the desired running fit clearance from the size of
the plug fit rollers.

Example:

Running fit clearance is .0005 to .0015 in. loose. See en-
gine “SPECIFICATIONS.” If a plug fit was achieved with
0006 in. oversize rollers, subtract one-half running fit
clearance from plug fit roller oversize. Use figure repre-
senting minimum of tolerance span, .0005 in. One-half the
minimum tolerance allowed (.00025 in.) subtracted from
roller oversize equals .0035, therefore, .0004 in. oversize
rollers should be used to produce a suitable running fit.

QOversize rollers are available in .0002, .0004, .0006, .0008
and .0010 in. sizes. Roller selection should therefore be
made to nearest available even-numbered size. In the ex-
ample above, it would be possible to arbitrarily decide upon
,0008 in. as a running fit rather than the .0005 in. if de-
sired. Final decision would rest largely upon intended use of
motorcycle. For high speed work, the more free fit would be
better, while the closer tolerance is suited to road use at
average speeds. This consideration may be made in fitting
all tolerances.

All fitting must be done with bearings that are clean and dry.
Oiled surfaces will take up some clearance and give a false
reading.

ASSEMBLING CRANKCASE
(1976 AND EARLIER)

1. SeeFigure 3-42. If spring ring (16) has been removed, in-
stall a new one in left case. Position left case on arbor press,
clutch side up. Press outer race (13) in case until it bottoms
against ring (186).

2. See Figure 3-53. Position flywheel assembly in vise and
grip pinion shaft between copper jaws. Install screw (1, Fig-
ure 3-52) and with a 1 in. 1.D. x 3-1/2 in. long steel tube
under drive (2, Figure 3-52), Install Timken bearing half (7,
Figure 3-42) on sprocket shaft. Be sure bearing bottoms on
shaft shoulder.
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Screw 3A. Bearing sleeve
Driver (1977 & later)
Bearing sleeve 4. OQuter race spacer and

oil seal sleeve

Figure 3-52. Sprocket Shaft Timken
Bearing Assembling Tool

Figure 3-63. Installing Bearing (Right Half)
and Spacer




IT @an arpor press Is avallanie, pearing may aiso De pressea
on shaft witha 1in.1.D.x6 in. long steel tube. Be sure to use
Flywheel Support Plate, Part No. 96137-52A, in between
flywheel halves.

After pressing bearing tight against the flywheel, install
bearing spacer (12, Figure 3-42) on sprocket shaft.

3. See Figure 3-54. With screw(1, Figure 3-52)installed on
threaded end of sprocket shaft, place left crankcase (bear-
ing race installed in case) over end of sprocket shaft, seat-
ing bearing race against Timken bearing half (7) and bear-
ing spacer (12, Figure 3-42). Lubricate bearing with engine
oil and insert Timken bearing left half (11, Figure 3-42) on
screw (1, Figure 3-52) tapered end of bearing down.

NOTE

If Timken bearing left half (11, Figure 3-42) and outer
spacer are already installed in case, simply position
case over top of screw (1, Figure 3-52) until bearing is
snug on sprocket shaft and proceed as follows.

Install bearing sleeve (3) over end of screw (1, Figure
3-52) with step-cut end of sleeve facing down as po-
sitioned on tool.

Start driver (2, Figure 3-52) on screw and turn driver
down against bearing sleeve. Continue turning the
driver clockwise until the two bearing halves are
brought tight against spacer. Remove tools.

4. Insert screw (1) with driver (2) in small end of spacer
sleeve (4, Figure 3-52). Position sprocket shaft bearing
spacer (10, Figure 3-42) on flanged end of spacer sleeve (4)
with notched side of spacer away from spacer sleeve (4). Po-
sition this assembly with spacer against crankcase outer
bearing race as shown in Figure 3-55. Assemble screw and
driver on sprocket shaft. Turn driver clockwise until spacer
is tight against bearing outer race. Remove tools.

5. Install sprocket shaft oil seal (8), lip side of seal towards
the spacer. Insert screw (1, Figure 3-52) through sleeve (4)
and assemble on end of sprocket shaft. Install driver (2) and
turn clockwise until seal is pressed into crankcase recess.
Install sprocket shaft bearing spring ring (9). Align splines
and start sprocket shaft extension (1, Figure 3-42) on end of
sprocket shaft. Insert screw (1) through shaft extension and
tighten on end of sprocket shaft. Turn driver (2) clockwise
until extension bottoms against bearing inner race (see Fig-
ure 3-56).

6. See Figure 3-42. Install bearing assembly (4 and 5) and
washer (3) on pinion shaft. Install new snap ring (2) in
groove of pinion shaft.

Position right crankcase on arbor press and press pinion
bearing (18) into case until it bottoms in recess. Install pin-
ion race (17) onto pinion shaft using Bearing Guide Tool,
Part No. 97080-77, as follows. Place assembled flywheel
assembly on a press supported in the middie by Flywheel
Support Plate, Part No. 96137-52A. Place pinion race (17)
on outer end of pinion shaft and then press into place using
Bearing Guide tool. When tool bottoms, pinion race (17) will
be correctly positioned 0.31 inches from edge of shaft
shoulder.

Figure 3-64. Assembling Left Crankcase
to Flywheel Assembly

Figure 3-55. Installing Sprocket Shaft Spacer
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Figure 3-56. Installing Sprocket Shaft Extension

7. Reassemble transmission as described in “CRANK-
CASE AND TRANSMISSION ASSEMBLY PROCEDURE,”
Section 4.

8. Apply a coat of non-hardening gasket sealer to crank-
case joint faces. Lubricate pinion shaft bearing with engine
oil and assemble crankcase sides together.

9. See Figure 3-41. Remount crankcase in chassis using
hardware shown in Figure.

10. Install transmission mainshaft sprocket as described in
“TRANSMISSION,” Section 4.

11. Install starter as described in “STARTER,” Section 4.
12. Install clutch and clutch release as described in
“CLUTCH,” Section 4.

IMPORTANT

Be sure to refill transmission with oil as described in
“LUBRICATION,” Section 4.

13. Install oil pump as described in “OIL PUMP."”

14. Install timing gears, gearcase cover, tappet guides, tap-
pets, and generator as described in “GEARCASE."

15. Install cylinders and pistons as described in “CYLIN-
DER.”

16. Install circuit breaker and time engine as described in
Section 5.

17. Install cylinder heads as described in "CYLINDER
HEAD.”

ASSEMBLING CRANKCASE
(1977 AND LATER)

1. Referring to Figure 3-42 replace lock ring (22) in groove
in left crankcase half and then press both outer races (20
and 23) back in place against ring.

Press new sprocket right bearing (19) on sprocket shaft so
that it bottoms on shaft shoulder using Bearing Installing
Tool, Part No. 97081-54A. Use Bearing Sleeve, Part No.
97100-77, under driver to press the bearing into place.

2. Referring to Figure 3-42, install pinion bearing (18) and
pinion race (17) as follows.

Position right crankcase on arbor press and press pinion
bearing (18) into case until it bottoms in press. Install pin-
ion race (17) onto pinion shaft using Bearing Guide Tool,
Part No. 97080-77, as follows. Place assembled flywheel
assembly on a press supported in the middle by Flywheel
Support Plate, Part No. 96137-52A. Place pinion race (17)
on outer end of pinion shaft and then press into place using
Bearing Guide Tool. When tool bottoms, pinion race (17)
will be correctly positioned 0.31 inches from edge of shaft
shoulder.

3. After reassembling the bearing components, reinstall
flywheel assembly into left crankcase half as shown in Fig-
ure 3-54 using Bearing Installing Tool, Part No. 97081-54A

4, Perform steps 7 through 17 under “"ASSEMBLING
CRANKCASES (1976 AND EARLIER).”



FUEL SYSTEM

TILLOTSON CARBURETOR -
1970-71 MODELS

DESCRIPTION (See Figure 3-57§

The Model HD carburetor is a dual-venturi, diaphragm-type
carburetor with an automatic economizer and accelerating
pump.

The fuel inlet needle is operated through a compression-
spring balanced lever that is controlled by the diaphragm to
regulate the flow of fuel into the metering chamber. The
amount of fuel going into the carburetor metering chamber
is exactly equal to the amount of fuel being used by the en-
gine.

This type of fuel supply control operates atany tiltangleand
is resistant to any vibration which could cause a poor fuel-
air mixture or flooding.

The small primary venturi is offsetto the bottom of the large
secondary venturi where the main nozzle outlet protrudes
from the metering chamber., The accelerating pump dis-
charges into the small venturi to take advantage of the ven-
turi pressure drop that breaks up the solid stream of accel-
erating-pump fuel.

The accelerating unit is a positive-acting plunger type pump
that is connected to the throttle shaft through a cam lever.
The pump plunger is a spring-loaded leather cup that oper-
ates in a smooth plastic cylinder, and draws its fuel directly
from the metering chamber to provide extra fuel for accel-
erating.

The automatic economizer is a hydraulically-operated en-
richment valve that controls the main-nozzle fuel mixture at
very low engine speeds. The valve opens an auxiliary fixed
main jet as the venturi air flow decreases, allowing the fuel
mixture to be maintained at a full-power richness. Asthe air
flow through the carburetor increases, or as the engine
speed increases, the valve closes to prevent an over-rich
mixture at intermediate speeds.

OPERATION
Starting Operation (Figure 3-58)

Choke is in the closed position and the throttle in a slightly
open position. As the engine is cranked, the entire meter-
ing system - idle, intermediate, and nozzle - is subjected to
engine suction which is transmitted to the fuel chamber via
the metering channels, creating a low pressure on the fuel
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Figure 3-57. Carburetor Cross Section - Model HD - 1970-71 Models
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Slge Or Ineé merering aiapnragm. AUMOsSpneric pressure
from the atmospheric vent moves the metering diaphragm
toward the inlet control lever to allow fuel to enter the car-
buretor through the inlet needle and seat. The fuel is then
forced through the metering system, out into the carbure-
tor mixing passage, and into the manifold and engine.
When the engine fires and starts to run, the volume of air
drawn through the carburetor increases, and the spring-
loaded top half of the choke shutter opens to provide the ad-
ditional air required by the engine, to prevent an over-rich
mixture. The choke can then be moved to a half-open posi-
tion for engine warm-up.

10l Il

Figure 3-58. Starting

During hot weather, or after an engine has been run long
enough to reach stable operating temperatures, and then
shut off for a short period of time, a small amount of fuel va-
por may form in the fuel lines or in the fuel chamber of the
carburetor. The vapor in the fuel lines will enter the fuel in-
let and rise out of the vapor outlet, to be vented back into the
fuel tank. The vapor that forms in the fuel chamber must es-
cape through the metering system because there is no
other vent to the fuel chamber. Starting a warm engine
where vapor may be in the system, is most easily accom-
plished by placing the choke in the half-closed position, and
starting as described above. The choke helps to get the va-
por quickly out of the fuel system so that the fuel flowing
through the carburetor and fuel line can cool the systemtoa
normal temperature.

Starting is always more easily accomplished using the
choke - full choke for a cold engine, and half choke for a
warm engine,

Idle Operation (Figure 3-59)

The throttle shutter is slightly open when the engine is
idling and the carburetor mixing passage on the engine side
of the throttle shutter is exposed to engine suction, while
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Ine miXing passage between the throttie shutterand the an
cleaner is at nearly atmospheric pressure. The engine suc-
tion is transmitted through the primary idle discharge port
to the fuel chamber side of the metering diaphragm via the
bypass chamber, idle fuel supply channel, intermediate ad-
justment channel, nozzle well, main fuel jet, and main fue!
supply channel, creating a sub-atmospheric pressure, in
the fuel chamber. The metering diaphragm is forced up-
ward by atmospheric pressure, moving the inlet control
lever to overcome the inlet compression spring pressure, al-
lowing fuel to enter the fuel chamber through the inlet
needle and seat. The fuel flows through the main fuel sup-
ply, main fuel jet, nozzle well, intermediate adjustmeni
channel (where it mixes with air from the idle air-bleed) idle
fuel supply channel, to the bypass chamber, where it mixes
with air from the secondary idle discharge ports, and onout
into the carburetor mixing passage through the primary idle
discharge port. The mixture of well-atomized fuel and air
then travels through the manifold and into the engine com-
bustion chamber.

Acceleration (Figure 3-60)

Acceleration is accomplished by the use of a positive-ac-
tion accelerating pump that is actuated from the throttle
shaft by a cam lever. The pump cylinder is filled when the
pump is raised to the top of its stroke. Fuel is drawn from the
fuel chamber, through the accelerating pump inlet chan-
nel, past the inlet check valve. The outlet check valve is
closed to prevent air from being drawn into the accelerat-
ing pump system. As the accelerating pump is depressed,
the pressure of the fuel closes the inlet check valve, the fuel
flows through the pump channels, past the outlet check
valve, through the accelerating pump outlet channel, and
through the boost venturi into carburetor mixing passage.

Intermediate or Cruise Operation (Figure 3-61)

Fuel is delivered into the carburetor as described in idle op-
eration, and the same fuel channels are in use. As the throt-
tle shutter opens to increase engine speed, the secondary
idle discharge ports are exposed to engine suction, and fuel
is delivered from both the primary and secondary idle dis-
charge ports to supply the additional fuel demand by the en-
gine. As the throttle shutter is opened farther, the air veloci-
ty through the boost venturi increases, creating a low
pressure area at the nozzle outlet. Fuel flows from the fuel
channel through the nozzle outlet via the nozzle well, main
fuel jet, main fuel supply channel, and economizer valve
when the pressure at the nozzle outlet is lessthan the pres-
sure in the fuel chamber. At the idle and lower intermedi-
ate speeds, the check ball in the economizer valve is away
from the valve seat, allowing free flow from the fuel cham-
ber through the economizer valve to the nozzle well and
nozzle outlet. Fuel flow from the primary and secondary idle
ports decreases as fuel flow from the nozzle outlet in-
creases.
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Figure 3-59. Idle

High-Speed Operation (Figure 3-62)

Fuel flow from the nozzle outlet increases as the shutter is
opened past the intermediate position to the fully-open po-
sition. The fuel is delivered through the nozzle outlet from
the fuel chamber via the main fuel supply channel and the
main fuel jet. The increased pressure difference between

Figure 3-60. Accelerating

the small venturi and the metering chamber, plus the force
of fuel flowing through the economizer valve, causes the
check ball to seat, stopping the flow of fuel from this part of
the main metering system. This gives increased economy at
high speeds. The diaphragm action and the method of fuel
delivery to the fuel chamber is the same as previously de-
scribed.
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Figure 3-61. Intermediate Speed

Figure 3-62. High Speed
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ADJUSTING (See Figure 3-63)

The carburetor, once properly adjusted, requires little if any
readjustment. It should not be necessary to adjust the low
speed needle (1) more than 1/8 turn and the intermediate
speed needle (2) more than 1/4 turn, richer or leaner, to
correct the mixture for a change in weather conditions.

Before attempting to correct faulty engine performance
through carburetor adjustment, check over “LOCATING
OPERATING TROUBLES," Section 1. In addition be sure air
cleaner element is not blocked with dirt and check mani-
fold connections to be sure they are tight and not leaking air.

Inlet fitting (7) and vent fitting (8) have strainer screens lo-
cated in threaded holes in carburetor body. If faulty car-
buretion indicates fuel flow is restricted, remove elbow fit-
tings (7 and 8) from body, extract both screens with a bent
wire, and blow out passages with an air hose. Replace
screens and elbows, being sure that screens are not bent or
damaged so as to allow dirt to pass through.

Check to see that carburetor vent line hose leading from fit-
ting (8) to gas tank is not blocked off. Also see that gas tank

cap vent is not plugged. Either condition will restrict fuel

flow.

Low speed needle

. Intermediate speed needle
. Throttle stop screw
Throttle lever

Choke lever

. Accelerating pump

. Inlet fitting

. Vent fitting

:
2
3
b
B
6
Z
8

Figure 3-63. Model HD Carburetor Adjustments
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The fuel supply for low engine speed is completely regulat-
ed by the low speed needle. The fuel supply for intermedi-
ate engine speed is also regulated by an adjustable needle.
A fixed jet supplies the high speed fuel requirements.

Operating conditions, such as at high altitudes or hard ser-
vice, may require other than the standard main fuel fixed
jet. The following main jet orifice sizes are available: .055,
.057 (standard), .059, .061 and .063.

Both the intermediate speed needle and low speed needle
turn inward (to right) to make mixture leaner at the respec-
tive speeds for which they adjust. Backing them out (to left)
makes mixture richer. Closed throttle idling speed of en-
gine is adjusted with idle speed stop screw (3).

Correct adjustment can be determined inthe shop and veri-
fied by road test according to the following procedure.

1. Make sure carburetor control wire is adjusted so throt-
tle lever (4) fully closes and opens with handle-bar grip
movement.

2. Turn both the low speed needle (1) and the intermediate
speed needle (2) all the way in (to right). Do not close off
either needle too tightly or damage to needle and seat may
result.

3. Back up (to left) both needles about 7/8 turn. With
needles in this position, engine will start, but low speed
mixture will probably be too rich.

4. Start the engine and after it has reached operating tem-
perature and the choke has been moved to the open posi-
tion, adjust throttle control so engine runs at approximate-
ly 2000 rpm.

5. Without changing throttle setting, turn intermediate
needle slowly in direction which produces highest engine
speed (rpm). Engine should not miss or surge at this adjust-
ment position.

6. Back off intermediate needle 1/8 turn to slightly richen
mixture. This is the correct intermediate needle adjust-
ment.

7. Readjust idle needle and idle speed stop screw to pro-
duce a smooth idle at desired idle speed (200 to 1100 rpm).
NOTE

Use of an electric tachometer is recommended.

8. Changing either mixture setting also affects the other
setting to some degree. Therefore, it will be necessarytore-
check the low speed mixture after the intermediate mix-
ture final setting is obtained.

CHECK LIST

The following check list should be used to correct the most
common carburetor defects.

1. Check accelerator pump operation.
2. Blow out passages through high speed screw plug hole.
3. Tighten cover screws and pressure-test inlet valve.

4. Check intermediate adjustment spring, needle, and
needle seating.



5. Test main nozzle ball check valve with tool.
6. Inspect idle needle and seat.
7. Inspect choke relief disc.

8. Inspect and clean discharge ports, diaphragms and gas-
kets, screens and passages. Diaphragm plate must notturn.

9. Check inlet lever setting — must be flush to 1/64 inch
above floor of casting. Lever and needle must be the
shackled type.

10. Test economizer ball check valve with tool.

11. Check assembly order — gasket next to body, then dia-
phragm, last cover.

NOTE

A more detailed guide is given at the end of this sec-
tion.

INSPECTING AND TESTING PRIOR TO REMOVAL OF CAR-
BURETOR FROM ENGINE (Figure 3-64)

(Checks and tests for carburetor performance)

NOTE

All inspections and tests should be performed, in the
sequence shown below, before further disassembly
or repairs are made.

(1. The accelerator pump should be inspected for proper op-
eration first. Remove air cleaner, prime carburetor by in-
serting a toothpick through small hole in bottom of plastic
pump cover and gently working diaphragm several times.
Operate the throttle lever both rapidly and slowly several
times, with the fuel valve turned on. The pump should de-
liver a strong and constant jet of fuel with each stroke. Fail-
ure to do so indicates diaphragm valves or pump plunger as
being defective.

2. In cleaning of high, intermediate and low speed chan-
nels, the following procedure, most likely, will dislodge any
loose dirt lodged in the passages.

Remove high speed screw plug located on rear side of car-
buretor, opposite intermediate adjustment needle. Lightly
seat intermediate needle and apply air hose pressure (90
pounds maximum) to screw plug hole. Open intermediate
and idle needles three or four turns and again apply 90
pounds maximum air pressure. Reset both adjustment
screws (see “ADJUSTING CARBURETOR"). Evaluate car-
buretor's performance by road testing.

3. Check inlet needle and seat for leakage, as follows:

See that all plastic cover screws are tight. Remove fuel and
vent lines, install Bulb Tester, Part No. 94750-68, to car-
buretor fuel inlet fitting, plug vent fitting with finger and
pressurize tester noting any leakage. A moistened needie
_and seat should hold 1 to 1-1/2 pounds approximately, and
\release at approximately 3 to 5 pounds. A dry needle and
'seat will not hold as well as a moist one. See Figure 3-64.

Figure 3-64. Checking Inlet Needle
and Seat for Leakage

NOTE
Remove carburetor but do not disassemble.

4. Inspect intermediate adjustment needle and spring to
see if spring coils are binding before needle seats. If needle
does not seat grind a small amount of material from each
end of spring. You can check to see if needle is seating by
applying blue dye to needle taper and screwing down light-
ly into seat and noting mark on needle taper.

5. Check main nozzle ball check valve for leakage, as
follows:

Seal one side of venturi with finger and apply alternate
pressure and vacuum by mouth using grommet end of tool,
Part No. 96960-68, seated in venturi as shown in Figure
3-65.

Vacuum should release ball, and pressure should seat ball
in nozzle assembly.

Figure 3-65. Checking Main Nozzle Ball
Check Valve for Leakage

349



I 18dRaye IS EVIUENT, CArouretor must pe gisassempiea ana
main nozzle check valve assembly replaced.

To replace main nozzle, puncture welch plug with pointed
tool, avoiding center, as shown in Figure 3-66. Remove noz-
zle welch plug and use stepped end of punch, Part No.
96962-68, on nozzle, tapping it through into venturi using
plastic hammer. See Figure 3-67. Use larger end of tool to
install the new check valve in the same manner. See Fig-
ure 3-68.

6. Inspect idle needle and seat in carburetor bore for any
distortion or a cracked casting.

Figure 3-66. Removing Main Nozzle Welch Plug

Figure 3-67. Removing Main Nozzle
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Figure 3-68. Installing Main Nozzle

7. Inspect choke relief disc (upper half of choke) for distor-
tion or stress cracks at the area rotating on choke shaft.

NOTE
Replace damaged parts only after completing all tests.

8. Remove plastic diaphragm cover. Inspect accelerator
pump leather for fold-over or coil spring out of correct posi-
tion.

Check accelerator pump outlet ball check valve to see that
ball is free.

Inspect gasket and diaphragm for distortion or misplace-
ment on carburetor body. Diaphragm must not be stretched
or have a rippled appearance particularly within the valley,
portion which should be uniform in shape. (Gaskets should
be assembled next to body.)

Lightly make attempt to rotate metal diaphragm washer,
riveted to upper side of diaphragm. If diaphragm plate ro-
tates freely with no drag, replace diaphragm assembly, Dia-
phragm plate should not be loose.

Prior to removal of the inlet lever the initial needie seat leak-
age test should be performed 10 to 12 times with the bulb
tester, as follows: Close bulb valve. Apply pressure tothe in-
let, sealing the vent fitting. Open bulb valve and again ap-
ply pressure. This repetition checks the sealing of the
needle in the seat ensuring that it is not sticking open at
lever pin or at groove in needle.

9. Inspect inlet needle lever for correct adjustment. It
should be flush with surrounding floor of carburetor body.
Tighten seat to 45 in-lbs torque. See Figures 3-69.

10. Test economizer ball check for leakage and correct op-
erations as follows:

Using hose end of tool, Part No. 96960-68, place it over
economizer welch plug hole so it seals off surrounding area.
With alternate pressure and vacuum applied with mouth, as
shown in Figure 3-70, ball check should release and seal.
Replace any defective parts.

After plastic cover has been removed, remove welch plug at
idle adjuster, all gaskets, diaphragms, needle and seat, and
high speed nozzle before cleaning carburetor in a caustic,
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Figure 3-69

Figure 3-70. Checking Economizer Ball
Check Valve for Leakage

carburetor cleaner, since the caustic cleaner will damage
gasket material and the high speed nozzle plastic check ball.
Only gaskets which are in perfect condition should be re-
used. The metal parts may also be cleaned in lacquer thin-
ner with a small brush and blown dry.

Inspect by attempting to rotate, or move all welch plugs in
body. A close inspection of wall area around welch plugs
can disclose a leaking condition. Whenever a welch plug is
removed, a new one should be reinstalled. If leakage is sus-
pected due to rough or damaged welch plug seatin casting,
apply a small amount of Harley-Davidson “Seal-All" to edge
of welch plug after installing it in recess.

After carburetor has been reassembled, recheck accelera-
tor pump per item 1 under TESTS.

DISASSEMBLING CARBURETOR
(See Figure 3-71)

Remove idle (24) and intermediate (35) fuel adjustments.

Remove two throttle shutter screws (48) and the throttie
shutter (47). The sides of the shutter are tapered 15° tocon-
form to the throttle bore. Observe the direction of this taper
and the position of the shutter so that it can be reassem-
bled later in the correct position.

Remove the accelerating-pump-lever retaining screw (3)
and pull the throttle-shaft assembly (42) out of the carbure-
tor body. Remove compression spring (46), washers (45),
and shaft dust seals (44).

Remove six screws and washers (20) and the body cover
(18).

Remove accelerating pump plunger assembly (1).
Remove channel plug screw (19).
Remove metering diaphragm (17).

Remove metering-diaphragm gasket (21). Note that the
gasket is assembled next to the body casting.

Remove fulcrum-pin retaining screw (31), fulerum pin (30),
inlet control lever (29), and metering spring (34).

Remove the inlet needle (32).

Remove the inlet seat and cage assembly (32), usinga 3/8
in. thin wall hex socket wrench. Note the position of the in-
let seat insert with the contoured side toward the outside of
the cage and the smooth side toward the inside of the cage.

Remove the inlet seat gasket (33), using a small tap or bent
wire.

Remove plug screw (40).
Remove fixed main jet (39) and gasket (39A).

Remove main-nozzle welch plug (6) by drilling 1/8 in. diam-
eter hole off center and just breaking through the weich
plug. Do not drill deeper than the welch plug because this
would probably damage the nozzle assembly. Pry out the
welch plug with a small punch, being careful not to dam-
age the casting counterbore edges around the plug.

Remove idle-port welch plug (6), using the same procedure
described above.

Remove welch plug (8) and economizer check ball (22). Pry
out the welch plug carefully, using a small punch.

Remove two choke-shutter screws (16) and the bottom half
of the choke shutter (15).

Pull the choke-shaft assembly (13) out of the body. This will
release the top half of the choke shutter (11), the spring (12),
the choke friction ball (8), and friction ball spring (10).

Remove the choke-shaft dust seal (14).

CLEANING, INSPECTING AND REPAIRING

The carburetor body can be cleaned in commercial car-
buretor solvent such as Hydroseal to remove varnish from
the channels and metering chamber.

NOTE

All gaskets, rubber gaskets, seals and plastic parts, in-
cluding items 18, 22 and 41, should be removed and
only metal parts cleaned in Gunk Hydroseal cleaning
solution.
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1. Accelerating pump
2. Accelerating pump lever
3. Accelerating pump lever

screw
4. Accelerating pump lever
screw L.W.
5. Channel plug (2)
6. Welch plug
7. Welch plug 21. Diaphragm cover gasket
8. Welch plug 22. Economizer check ball
9. Choke shaft friction ball 23. Fuel filter screen (2)
10. Choke shaft friction spring 24. [dle adjustment screw
11. Choke shutter (top) 25. Idle adjustment screw spring
12. Choke shutter spring 28. Throttle stop screw
13. Choke shaft assembly 27. Throttle stop screw cup
14. Choke shaft dust seal 28. Throttle stop screw spring

15. Choke shutter (bottom)
16. Choke shutter screws

28A. Throttle stop screw spring
washer

17. Diaphragm 29. Inlet control lever

18. Cover 30. Inlet control lever pin

18A. Accelerating pump check 31. Inlet control lever screw
ball retainer 32. Inlet needle and seat

18B. Accelerating pump check 33. Inlet needle seat gasket
ball 34. Inlet control lever tension

19. Diaphragm cover plug screw
20. Diaphragm cover screws (6) 35.

spring
Intermediate adjusting screw

&7.

38.

39.
39A.
40.
41.
42,
43.
44.
45,
46.
47.
48.
49.
50.

Intermediate adjusting screw
packing

Intermediate adjusting screw
spring

Intermediate adjusting screw
washer

Main jet

Main jet gasket

Main jet plug screw

Main nozzle check valve
Throttle shaft assembly
Throttle lever wire block screw
Dust seal (2)

Washer (2)

Throttle shaft spring

Throttle shutter

Throttle shutter screws
Gasket overhaul set
Overhaul repair kit

Figure 3-71. Model HD Carburetor - Exploded View - 1970-71 Models
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All channels and orifices in the carburetor and pump-body
castings should be cleaned with compressed air. DO NOT
use wires or drills to clean small holes. These might cause
burrs or change the size of the holes.

\pect all parts for wear or damage paying particular at-
ition to the following:

Examine pump body casting for breaks and cracks.

The inlet control lever must rotate freely on the fulcrum pin
and forked end must engage slot in inlet needle (see Figure
3-71). The spring (34) should not be stretched or distorted.

Inspect the inlet needle (32) cone point for wear and
scratches. Inspect the lever (29) contact end for burrs and
wear,

ASSEMBLING CARBURETOR (See Figure 3-71)

Make certain that all parts are kept clean during reassem-
bly. Do not use cloths to wipe or dry parts. Lint or threads
can easily block small orifices. Welch plugs should be seat-
ed with a flat-end punch of a slightly smaller diameter than
the welch plug. The seated plug should be flat, not con-
cave, to assure a tight fit around the circumference.

The metering spring (34) should be seated into the coun-
terbore in the body casting, and located on the protrusion on
the inlet control lever (29). The lever should be adjusted
flush with the floor of the metering chamber by bending dia-
phragm end of lever as necessary.

Two torque values are important: (1) the inlet seat assem-
bly (32) should be tightened to 40-45 in-lbs; and (2) the ac-
celerating-pump channel plug (19) should be tightened to
°\3~28 in-lbs.

bl-

TROUBLESHOOTING GUIDE (See Figure 3-71)

The following symptoms and possible causes with correc-
tive service can be used as a guide in servicing the car-
buretor.

A. Idle System

1. Idle operation too lean.

a. Dirt in idle fuel channels - blow out with compressed
air.

b. Intermediate adjustment (35) closed or adjusted too
lean - readjust.

c. Welch plug (6) or channel piugs (5) missing or not
tightly sealed - reseat or replace plugs.

d. Nozzle check valve (41) not sealing - blow out with
compressed air, or replace. (See “CHECK LIST” No. 5.)

2. Ildle operation too rich.
a. Carburetor flooding - see item E.

b. Idle adjustment screw (24) point damaged - replace
the adjustment.

S c. Idle adjustment hole damaged, forced oversize, or
casting cracked in the idle port area - replace car-
buretor.

B. Intermediate System

1. Lean operation at steady speeds between 15 and 65
mph.

a. Intermediate adjustment (35) adjusted too lean - re-
adjust.

b. Dirtin intermediate fuel ports or supply channels-re-
move welch plug (6) and channel plugs (5) and blow out
with compressed air.

c. Welch plug (6) or channel plugs (5) not tightly sealed -
reseat or replace plugs.

d. Nozzle check valve (41) not sealing - blow out with
compressed air, or replace. (See "CHECK LIST" No.5.)

e. Intermediate adjustment packing (36) missing or
damaged - replace.

f. Economizer check ball (22) stuck closed - remove
welch plug (8) and check ball (22) and blow out channel
with compressed air. (See “CHECK LIST" No. 10.)

2. Rich operation at steady speeds between 15 and 65
mph.

a. Intermediate adjustment (35) adjusted too rich - re-
adjust.

b. Fixed main jet (39) too large, not tightly in place or
missing - seat firmly, or replace jet.

c. Carburetor flooding - see item E.

d. Nozzle check-valve welch plug (6) not tightly sealed -
reseat or replace.

e. Choke valve partially closed - see that choke friction
spring (10) and choke friction ball (9) are correctly as-
sembled.

C. Nozzle System

1. Lean operation at speeds above 60 mph.

a. Dirt in nozzle system - remove main fuel jet plug
screw (40) and blow channels out with compressed air.

b. Main fuel jet (39) too small or damaged - replace.

c. Main fuel jet plug screw (40) not tightly sealed - tight-
en to stop air leak.

d. Nozzle check valve (41) damaged - replace. (See
“CHECK LIST” No. 5.)

e. Nozzle check valve (41) not seated correctly in cast-
ing - reseat flush with nozzle-well surface.

2. Rich operation at speeds above 60 mph.

a. Main jet (39) too large, not tightly in place or missing - !

seat firmly or replace.
b. Carburetor flooding - see item E.

c. Economizer check ball (22) not seating - remove
welch plug (8) and check ball (22) and blow channel out
with compressed air. (See “"CHECK LIST” No. 10.)
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D. Accelerating Pump System
1. Lean acceleration.

a. Incorrect carburetion adjustment — readjust idle (24)
and intermediate adjustments (35).

b. Dirtin acceleration fuel channels - blow out all chan-
nels in diaphragm cover (18) and the accelerating pump
discharge channel in the body casting. (See “CHECK
LIST" No. 1.)

¢. Accelerator pump assembly (1) damaged or worn -re-
place assembly. (See “"CHECK LIST" No. 1.)

d. Diaphragm cover plug screw (19) loose or missing -
tighten or replace.

e. Diaphragm (17) flap check valves damaged or worn -
replace diaphragm.

f. Economizer check ball (22) stuck closed - remove
welch plug (8) and check ball (22) and blow channel
clean with compressed air. (See “CHECK LIST” No. 10.)

E. Carburetor Flooding

1. Dirt in inlet needle and seat assembly (32) - remove and
clean, or replace. (See "CHECK LIST"” No. 3.)

2. Inlet seat gasket (33) missing or damaged - replace.

3. Inlet control lever (29) not correctly adjusted - readjust
lever flush with metering chamber wall. (See "CHECK
LIST” No. 9.)

4. Diaphragm (17) incorrectly installed - replace or correct
installation.

5. Inlet control lever pin (30) loose or not correctly installed
- tighten retaining screw (31) and correct installation.

6. Inlet control lever (29) tight on lever pin (30) - replace
damaged part, or clean dirt from these parts.

7. Inlet needle or seat {32) damaged or worn - replace the
assembly.

F. General Operation
1. Lean operation in all speed ranges.
a. Filter screens (23) plugged or dirty - clean or replace.

b. Inlet control lever (29) incorrectly adjusted - readjust
lever flush with wall of metering chamber. (See “CHECK
LIST” No. 9.)

c. Diaphragm cover plate (18) loose - tighten six screws
(20).

d. Air leak in metering system - all channel plugs, plug
screws, and lead plugs to be tightly sealed.

e. Inlet tension spring (34) stretched or damaged - re-
place.

2. Rich operation in all speed ranges.
a. Carburetor flooding - see item E.

b. Choke valve not staying fully open - see that choke
friction spring (10) and friction ball (9) are assembled cor-
rectly.

3-54

c. Inlet control lever (29) incorrectly adjusted - readjust
lever flush with wall of metering chamber. (See "CHECK
LIST” No. 9.)

BENDIX CARBURETOR -
1972 TO EARLY 1976 MODELS

DESCRIPTION

The Model 16P12 carburetor is a horizontal plain tube type
with a fuel bowl, a single ring-shaped float, an accelerating
pump, idle mixture adjusting needle and a throttle stop
screw for idle speed adjustment.

The throttle body casting contains an integral venturi and a
fuel valve seat that is pressed into the body. The underside
of the throttle body contains a long boss. The main jet and
discharge tube assembly screws into the boss with the end
of the tube projecting up into the venturi.

OPERATION
Fuel Supply System, Figure 3-72

Fuel under pressure enters the float chamber through the
fuel inlet and fuel valve (needle and seat). The fuel level in
the bowl is automatically maintained by the float which
opens and closes the needle valve to supply the varying fuel
flow demands of the engine as shown. A clip attached tothe
end of the needle valve engages a tab of the float assembly.

Accelerating System, Figure 3-72

The accelerating pump controls the amount of additional
fuel that is discharged into the air system upon sudden
throttle opening.

R )

Fuel Infet

Fugl Valve

Float
Spring

Float

Figure 3-72. Fuel Supply and Accelerating Systems



The accelerating system consists of a pump assembly, ac-
celerating jet, a check valve and the mechanical linkage that
connects to the throttle shaft.

he accelerating pump has three adjustment holes in pump
\aft to provide variable acceleration mixture.

e System, Figure 3-73

The fuel for idle is drawn from the main metering well
through the idle tube and is mixed in the channel leading to
the idle discharge holes with air entering through the idle
air bleed. At slow idle speed, the throttle plate is positioned
as shown in Figure 3-73 to expose only the No. 1 idle dis-
charge hole to engine vacuum. Air is admitted to the idle
channel through the No. 2, No. 3 and No. 4 (late 1972 and
later) idle holes. The air mixes with the fuel-air mixture in
the channel and is discharged through the No. 1 idle hole.

As the throttle plate is opened, the No. 2 idle hole and the
No. 3 hole and finally the No. 4 hole begin to discharge fuel-
air mixture to supply the increased fuel required at the high-
er engine speed.

The idle adjusting needle regulates the fuel-air mixture
flowing through the No. 1 idle discharge hole. Turning the
needle IN (clockwise) results in a leaner mixture. Turning it
OUT (counterclockwise) provices a richer mixture. The idle
speed is set by adjusting the throttle stop screw - not the
idle adjusting needle.

Choke System, Figure 3-73

Before cranking the engine, the throttle should be opened to
expose all three idle holes. The choke plate should be held
fully closed during the cranking. After the engine starts,
, 2en the choke slightly. A hole in the choke plate helps to

Idie Tube

Figure 3-73. Idle and Choke Systems

prevent over-choking when the engine is started. The choke
should be moved to wide open when the engine is partially
warmed up.

High Speed (Main Metering) System, Figure 3-74

The fuel for engine operation from off-idle to full throttle
range is supplied from the fuel bowl| through the main me-
tering jet, metering well and discharge tube. As the fuel
flows through the metering well and tube, it mixes with air
entering through the well ventto provide the correct fuel air
mixture ratio for all engine speeds and loads. A series of air
bleed holes in the discharge tube permits the air from the
well vent to enter the bowl! below the level of the fuel in the
float chamber. This reduces the average density of the fuel
and enables it to flow freely at low suction. At high engine
speeds (and high suction), the proportion of air to fuel
through the main metering system is reduced to provide the
richer mixture needed for peak performance.

Figure 3-74. High Speed System

ADJUSTING CARBURETOR (See Figure 3-75)

Before attempting to correct faulty engine performance
through carburetor adjustment, check over "LOCATING
TROUBLES,” Section 1. In addition, be sure air cleaner ele-
ment is clean, and check carburetor and manifold connec-
tions to be sure they are tight and not leaking air.

The low speed needle, Figure 3-75, should be turned clock-
wise, or in, to make leaner mixture, and counterclockwise,
or out, to make mixture richer. Needle is held to whatever
position set by a spring.

Carburetor may be adjusted as follows:
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1. Low speed mixture 5. Accelerating pump
needle 6. Inlet fitting

2. Throttle stop screw 7. Bowl drain plug

3. Throttle lever 8. Bendix part no. and

4. Choke lever change letter

Figure 3-756. Bendix Carburetor Adjustments

Turn low speed mixture needle all the way in (clockwise)
until seated (do not overtighten). Back out the low speed
needle 1-1/2 turns 1972-73, or 2-1/4 turns 1974 and la-
ter models. (With needle in this position, the engine will
start but the mixture will be too rich.)

Adjust throttle lever stop screw (2, Figure 3-75)to make en-
gine idle at desired speed with throttle fully closed. Turning
screw clockwise makes engine idle faster. Never set idle ad-
justment to slowest possible speed. An extremely slow idle
causes bearing wear, oil consumption and slow speed ac-
celerating difficulties.

Make final readjustment on low speed needle after engine
is warm, First in, and then out, to see if engine picks up
speed or runs more smoothly. Starting and all around car-
buretion will be better with low speed mixture adjustment
set slightly rich rather than lean. If necessary, make further
adjustment on idle stop screw to obtain desired idling en-
gine speed. Recommended idle speed is 700 to 900 rpm.

During high speed operation, fuel is metered by a fixed jet
which has no adjustment.

Operating conditions, such as high altitudes or hard ser-
vice, may require other than the standard main fuel fixed
jet. The following main fuel jet orifice sizes are available:
No. 90, No. 95, No. 100, No. 105, No. 110, No. 115, No. 120,
and No. 125.
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NOTE FOR 1973 AND EARLIER

The change letter A or B is stamped near the Basic
Bendix carburetor part number 13609 on the car-
buretor body boss (8, Figure 3-75) for identifying car-
buretors with modifications. Idle tube 27749-72
(marked A) is standard on carburetors marked with
change letter A, Idle tube 27750-72 (marked B) is
standard on carburetors marked with change letter B.

There are three holes in accelerating pump shaft to provide
more or less fuel upon acceleration - bottom hole for pump
shaft pin (37, Figure 3-76) provides richest setting - top
hole, leanest setting.

DISASSEMBLING CARBURETOR (Figure 3-76)
Bowl

1. Remove pump lever screw (1) to loosen pump lever (2)
from end of throttle shaft. Disengage accelerating pump (3)
with boot from fuel bowl assembly and remove pump with
lever. Compress piston shaft spring and rotate lever (2) 90
degrees to disengage from shaft roll pin.

2. Remove idle tube (4) and gasket (5). Remove the jet and
tube assembly (6) to free bowl (9). Remove fiber washer (7)
and O-ring (8) from tube.

Throttle Body

1. Use scribe or heavy wire to press floatpin(11)out of float
hinges.

2. Remove float assembly (12), float spring {13) and float
valve assembly (14) from throttle body.

3. Remove bowl to body gasket (15).

4. Remove idle mixture needle (16) and spring (17). Then
remove throttie stop screw (18) and spring (19).

5. Close choke disc (20) and remove screws (21). Remove
disc from air intake opening and slide choke shaft and lever
(22) out of shaft hole, plunger and spring (22A and 22B) will
be released.

6. Remove seal retainer (23) and seal (24) from inside
choke shaft opening only if they are to be replaced. Do not
remove cup plug (25) from other choke shaft opening un-
less the plug is damaged and is to be replaced.

7. Close throttle disc (26) and remove two small screws
(27). Then remove throttle disc and shaft and lever (28). Re-
move spring (29) from throttle shaft.

8. Remove retainers (30 and 31) and seals (32 and 33) from
throttle shaft bosses only if they are to be replaced.

CLEANING AND INSPECTION (Figure 3-76)

Thoroughly clean all metal parts in a metal parts cleaner
and rinse in a solvent. Blow out all passages and channels
in the castings with compressed air. Reverse the air flow
through each passage to ensure removal of all dirt parti-
cles. NEVER USE A WIRE OR DRILL TO CLEAN OUT THE
JETS.

Inspect all parts and replace any that are damaged or worn,
Always use the correct repair parts. |
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Accelerating pump lever
Accelerating pump
Idle tube (1972-1974)

Idle tube gasket (1972-1974)

Accelerating pump lever screw

Main fuel jet and tube assembly

Fiber washer

O-ring

Bowl

Bowl drain plug

Float pin

Float assembly

Float spring

Float valve

Bowl gasket

Idle mixture needle

Idle mixture needle spring
Throttle stop screw
Throttle stop screw spring
Choke disc

Choke disc screw (2)
Choke shaft and lever

. Plunger
. Spring

Choke shaft seal retainer
Choke shaft seal

Choke shaft cup plug
Throttle disc

Throttle disc screw (2)
Throttle shaft and lever
Throttle shaft spring
Throttle shaft seal retainer
Throttle shaft seal retainer
Throttle shaft seal

Throttle shaft seal
Manifold gasket

Manifold stud (2)

Intake manifold
Accelerating pump shaft pin

Figure 3-76. Bendix Carburetor - Exploded View - 1972 to Early 1976 Models
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ASSEMBLING CARBURETOR (Figure 3-76)

Throttle Body

1. Position throttle return spring (29) on throttle shaft. Slide
throttle shaft and lever (28) into seal retainer (31) and seal
(33). Insert shaft in throttle shaft hole from side shown.
Guide shaft into hole on opposite side of bore and press seal
and retainer firmly against shaft hole boss.

2. Slide seal (32) and retainer (30) over end of throttle shaft
and seat firmly against shaft hole boss.

3. Rotate throttle shaft until flat center section faces to-
ward manifold opening. Install throttle disc (26) loosely with
screws (27). Snap disc open and shut several times to cen-
ter disc, and then tighten screws holding the throttle disc
seated in the casting. Be sure the disc is held tightly closed.

4. Insert seal (24) and retainer washer (23) in choke shaft
hole. Use a small punch to stake retainer in place.

5. Slide choke shaft and lever (22) through retainer and
seal and seat shaft in hole in opposite side of air intake. In-
stall plunger and spring (22A and 22B) at this time.

6. Rotate choke shaft until flat center section faces toward
intake opening. Install choke disc (20) loosely with screws
(21). Snap disc open and shut, and then tighten screws us-
ing the same procedure as for throttle.

7. If choke cup plug (25) was removed, install new plug in
choke shaft hole on opposite side of'throttle body.

8. Place throttle body with fuel bowl side up and install
bowl to body gasket (15).

9. Insert fuel valve assembly (14) in fuel valve seat. As-
semble float spring (13) and float (12) and install float pin
(11). Be sure that fuel valve clip is attached to the float tab. If
necessary, bend clip to provide minimum clearance with tab
(approximately .010 in.).

10. With the carburetor inverted (inlet needle seated), bot-
tom surface of float should be 3/16 in. from gasket surface
at point opposite hinge. A 3/16 in. drill can be used as a
gauge as shown in Figure 3-77. It adjustment is required,
use long nosed pliers to bend the tab that contacts the fuel
valve. Be careful to avoid damage to the fuel valve or seat.

11. Install throttle stop screw (18) and spring (19). Adjust
screw to open throttle slightly but not far enough to uncov-
er the No. 2 idle discharge hole.

12. Install idle mixture needle (16) and spring (17). Screw
needle IN until it seats lightly against the No. 1 idle dis-
charge hole, then back it out 1-1/2 turns as a preliminary
idle adjustment.

Bowl

1. Carefully guide cup of accelerating pump (3) into pump
well. Seat accelerating pump boot around top of accelerat-
ing pump boss.

2. Assemble washer (7) on main jet and discharge tube (6)
and assemble O-ring (8) in groove near end of discharge
tube.

3. Hold carburetor inverted (with float up) and rotate the
long end of the spring upward so that it is against the float.
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Bend Float Tab
to Adjust Float
Level

W

3/16" Drill Float

Float Axle

Fuel Valve

Figure 3-77

Carefully position the fuel bowl! on the throttle body releas-
ing the float spring so that the long end of the spring presses
against the side of the bowl (refer to Figure 3-77). Be sure
that the accelerating jet fits properly in the hole in the throt-
tle body.

4, Assemble main jet andtube (6)through hole in bottom of
bowl and into throttle body boss.

5. Assemble gasket (5) on idle tube (4) and insert tube in
throttle body. Carefully guide tube through bore and into
discharge tube on opposite side of venturi. Tighten idle tube
and main jet.

6. Attach accelerating pump lever (2) on top of accelerat-
ing pump. Other end of lever goes on rectangular end of
throttle shaft. install pump lever screw (1) in end of throttie
shaft.

KEIHIN CARBURETOR - LATE
1976 AND LATER MODELS

DESCRIPTION

The Keihin carburetor is a horizontal type with a fuel bowl, &
single ring-shaped float, an accelerating pump, idle mix-
ture adjusting needle and a throttle stop screw for idle
speed adjustment.

The throttle body casting contains an integral venturi and &
fuel valve seat that is pressed into the body. The underside
of the throttle body contains a boss. The main jet screws
into the boss and holds the bleed tube in place.

OPERATION

The float system is shown in Figure 3-80. Fuel from gas tank
passes through fuel valve {21) onto float chamber (29). The
fuel entering causes float to rise until it shuts off fuel valve
stopping flow at a level predetermined by float level setting



. Screw and washer
. Bracket

. Pin, float
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. O-ring

. Screw, throttle stop
. Spring

. Screw, low speed mixture
. Spring

. Screw and washer
. Bracket

. Spring

. Lever, throttle

. Washer

. Nut

. O-ring

. Valve, fuel

1 Cllp‘.

. Float assy.

. Nozzle, main

. Jet, slow

. Jet, main

. Plug

. O-ring

. Float bowi

. O-ring (2)

. Diaphragm

. Spring

. Housing

. Screw and washer (5)
. Screw and washer
. Clip

. Hose

. Fitting

. Spacer (not standard)
. Plate, choke

. Lever, choke

. Flange, mtg.

. Lever, accel. pump
. Rocker arm

. Spring, rocker arm

Screw
Screw

Screw

Rod
Boot

(not shown)

Figure 3-78. Keihin Carburetor - Exploded View - Late 1976 and Later Models
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3. Screw
10. Screw, throttle stop
12. Screw, low speed mixture
17. Lever, throttle
38. Fitting
40. Plate, choke
41. Lever, choke
42. Flange, mtg.
43. Lever, accel. pump
44, Rocker arm
45. Spring, rocker arm

Figure 3-79. Keihin Carburetor - Late
1976 and Later

The Slow System (Figure 3-81)

It functions at idle, low, and intermediate speeds when
throttle valve is closed or only partially open. At idie, fuel en-
ters main jet (26) and, after being metered there, enters
slow jet (25) where it is metered again. The fuel from jet(25)
enters slow jet bleed tube where it mixes with air through
slow air passage. The fuel mixture is regulated by adjusting
screw (12). When throttle valve is closed, fuel mixture flows
into venturi almost entirely through idle port. As throttle
valve gradually opens, fuel mix discharge is transferred to
bypass. Note that slow jet bleed tube is actually a part of
slow jet (25).

The Main System (Figure 3-81)

The main system functions at intermediate and high speeds
as the throttle valve opens further. The fuel is metered by
main jet (26) and enters main jet bleed tube where it mixes
with air entering through main jet air passage. This fuel air
mixture then exits from main nozzle (24) into venturi.
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FROM FUEL |
TANK
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29

1. Fuel Valve
2. Float
3. Float Chamber

Figure 3-80. Carburetor Float System

The Accelerating Pump System (Figure 3-82)

it works with sudden throttle openings (rapid accelera-
tions) to quickly inject fuel into carburetor to provide extra
fuel for accelerating.

12

BY PASS

CHOKE l —
VALVE \ PORT
THROTTLE
I VALVE
—  SLOW
AIR
VENTURI DASSAGE
24
MAIN JET
AIR PASSAGE b i
JET
MAIN JEY BLEED TUBE

BLEED TUBE

26

12. Low speed mixture screw
24. Main nozzle

25. Slow jet

26. Main jet

Figure 3-81. Carburetor Slow and Main System
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PUMP

NOZZLE 7

CHECK 3l

VALVE

FUEL

7. Pump rod
31. Diaphragm

Figure 3-82. Carburetor Accelerating Pump System

Rapid throttle action pushes pump rod (7) down, flexing dia-
phragm (31). This flexing action compresses fuel under-
neath diaphragm, forcing it up past check valve and out
pump nozzle into venturi. The check valve prevents back-
flow while pump nozzle meters flow. Spring action then re-
turns diaphragm to its original position. As diaphragm re-
turns, a new supply of fuel flows in under diaphragm so
system will be ready to repeat cycle with next rapid throttle
action.

The Choke System (Figure 3-81)

The choke is manually set by pulling choke button out. By
adjusting choke button, choke valve can be positioned
either completely closed (fully choked for cold engine), par-
tially open, or fully open (off for warm engine).

ADJUSTING CARBURETOR

Refer to Figure 3-79 while performing carburetor adjust-
ment.

Adjust carburetor as follows. Turn low speed mixture screw
(12) all the way in, clockwise, until just seated. Do not over-
tighten. Back out 7/8 turn. Screw in this position, the en-
gine will start but the mixture will be too rich.

NOTE

Low speed mixture screw (12) is turned clockwise, or
in, to make leaner mixture, and counterclockwise, or
out, to make mixture richer. Screw is held in position
by a spring (13).

Adjust throttle stop screw (1U) 10 make engine |aie at ae-
sired speed with throttle closed. Turning screw clockwise
opens throttle plate for faster idle. Never set idle adjust-
ment to slowest possible speed. An extremely slow idle
causes bearing wear, oil consumption, and slow speed ac-
celerating difficulties. Recommended idle speed is 700 to
900 rpm.

Make final readjustment on low speed mixture screw (12)
after engine is warm. First turn screw in, then out, to see if
engine picks up speed or runs more smoothly. Starting and
all around performance will be better with mixture adjust-
ment set slightly richer than leaner. If necessary, make fur-
ther adjustment on throttle stop screw (10) to obtain cor-
rect engine idling speed.

During high speed operation, fuel is metered by a main jet
(26) which has no adjustment. Operating conditions, such
as high altitudes or hard service, may require a different
size main jet other than the standard. The following main jet
sizes are available:

Main Jet Size
1.85mm 1.70mm
1.80mm 1.65mm
1.75mm 1.60mm

The amount of fuel injected by the accelerating pump is ad-
justed by means of the rocker arm adjusting screw (3), Fac-
tory adjustment is 8 mm (approximately 1/4 in.) between
end of screw and stop. Back screw out for more fuel vol-
ume; in for less. The rocker arm spring (45) controls stroke
duration and is adjustable by means of three locating
notches in the accelerator pump rocker arm (44). Center
notch is standard adjustment.

DISASSEMBLING (Figure 3-78)

Disconnect throttle wire and choke wire from their respec-
tive operating levers. Detach carburetor from engine by re-
moving nuts and washers from mounting studs.

Disassemble accelerating pump parts as follows. Remove
accelerating pump housing (33) by removing three sets of
screws and washers (34 and 35). Remove spring (32), dia-
phragm (31) and two O-rings (30), taking care when lifting
off housing (33) to catch spring (32). Also, be careful not to
damage housing mounting surface to prevent fuel leakage
when reassembled.

Disassemble float chamber as follows. Detach float cham-
ber (29) from body by removing three sets of screws and
washers (34). Remove screw (6) which retains float pin (5).
Remove float pin (5) and remove float (23). Slip off fuel valve
(21) from metal clip onfloat. If needed, remove clip (22) from
fuel valve (21). Take care not to damage rubber needle por-
tion of fuel valve (21). Also be careful not to damage pump
nozzle and overflow pipe which are builtinto the float cham-
ber. Remove O-ring (28) from slot in float chamber wall.

The removal of the float chamber will allow pump rod (7]
and boot (8) to be removed next.
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Disassemble carburetor body as follows. Pull plug (27) out
of tube above slow jet (25). Unscrew slow jet (25) and main
jet (26). Tip body and let main nozzle (24) slide out of main
tube.

Remove O-ring (20) from slot in body mounting flange. Un-
screw and remove nut (19) along with washer (18). This will
free throttle lever (17) and spring (16) so they can be pulled
off throttle shaft.

Unscrew throttle stop screw (10) and low speed mixture
screw (12) along with associated springs (11) and (13), re-
spectively.

As required, remove brackets (2) and (15) by removing
screws and washers (1) and (14), respectively.

The throttle valve assembly and choke valve assembly
(shaft, valve, plate and associated parts) usually are not dis-
assembled. These parts are matched to the individual car-
buretor during manufacture. In both cases, screws secur-
ing plates to shafts have peened ends, the threads of which
would be destroyed if screws are removed. In the case of
throttle assembly, the position of bypass hole was posi-
tioned precisely to match lip of valve and would be changed
if taken apart and reassembled. If problems arise involving
these assemblies, the complete carburetor is usually re-
placed.

This completes disassembly of carburetor. Clean and in-
spect before reassembling.

CLEANING AND INSPECTING (Figure 3-78)

Clean carburetor body in solvent such as “GUNK" to re-
move varnish and carbon stains from fuel and air pas-
sages. Blow body dry with compressed air. Reverse air flow
through each passage to ensure removal of all dirt parti-
cles. Never scrape carbon deposits from carburetor parts
with knife or other steel instrument. Also, do not use wires
or drills to clean small holes. To do so may cause burrs or
change hole sizes. This is particularly important to observe
when cleaning jet openings.

Inspect all parts and replace any that are damaged or worn.
The most important checks are as follows.

Check accelerating pump. Inspect diaphragm (31) for pin-
holes, cracks or deformation and replace if necessary. In-
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spect rod (7) for bending and boot (8) for cracks. Any dirt in
accelerating pump passage should be blown out from side
opposite nozzle or check valve will close, making cleaning
impossible.

Check for dirt clogging overflow hose (37). If clogged, fuel
may not flow out and instead flood engine, causing poor
starting.

Check low speed mixture screw (12). Inspect for carbon
lodging on tip and for damage to taper or screw, itself.

ASSEMBLING CARBURETOR (Figure 3-78)

Assembling the carburetor is essentially the reverse of the
disassembly procedure outlined previously. An added step,
however, is the adjustment of the float level. Refer to Fig-
ure 3-83.

As shown in the figure, two positions of the float valve must
be set: the valve fully closed (upper portion of figure) and the
valve fully open (lower portion of figure).

These adjustments are made by carefully bending the twg
tabs of the metal clip on the float.

Float Level Gauge, Part No. 94752-77 shown in Figure 3-83
can be used to check the float setting.

INSTALLING CARBURETOR ON MOTORCYCLE

Mount the carburetor on the motorcycle as follows. Check
O-ring (30), Figure 3-78, on the mounting flange to see that
it is okay and in its groove. Position carburetor on two en-
gine mounting studs and secure with nuts and washers.

Insert throttle wire through slot in bracket (15) and wrap
around into groove in throttle lever (17). Place throttle wire
end ferrule into hole in lever. Check operation by twisting
throttle control on handlebar. Throttle should open and
close fully with handlebar grip movement.

Attach choke wire to choke lever (41) and confirm opera-
tion of choke by operating carburetor choke knob.

Attach fuel line from gas tank to fitting (38) on carburetor
body. Position overflow tube (37) downward so any fuel
overflow will drip away from hot engine. Open fuel valve. In-
stall air cleaner.



LIP VALVE
\ FULLY CLOSED

Y
9/16 TO 5/8 INCH
(14 TO“‘IB MM)

BN

VALVE
FULLY OPEN

‘ \
\\\\§ k\it\:\\ SRR \

N\

CARBURETOR FLOAT GAGE

STOPPER

T

1-3/32 TO 1-3/16 INCH
(28 TO 30 MM)

1

Figure 3-83. Carburetor Float Setting
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KEIHIN CARBURETOR TROUBLE CHART
(Refer to Figure 3-78)

Overflow

Check for: Remedy:
1. Worn fuel valve (21) or dirty fuel valve seat. 1. Replace valve (21) or clean valve seat.
2. Improper fuel level in float chamber (29). 2. Adjust float (29) mounting tabs for correct fuel

level.
3. Worn float (23) mounting tabs. 3. Replace float (23).
4. Worn float pin (5) or loose screw (5). 4. Replace pin (5) or tighten screw (6).
5. Damaged float chamber O-ring (28). 5. Replace O-ring (28).
6. Loose float chamber screws (34). 6. Tighten screws (34).
7. Deformed float (23). 7. Replace float (23).

Poor Idling
Check for: Remedy:
1. Idling improperly adjusted. 1. Adjust idle.
2. Damaged low speed mixture screw (12). 2. Replace screw (12).
3. Clogged bypass or idle port. 3. Clean.
4, Clogged slow jet (25). 4, Clean jet (25).
5. Loose slow jet (25). 5. Tighten jet (25).
B. Air leaking into system. 6. Replace O-ring (20) and tighten mounting screws.
7. Excessive fuel from accelerating pump. 7. Check accelerating pump rod (7) length.
Poor Fuel Economy

Check for: Remedy:
1. Fuel level too high. 1. Adjust level of float (23).
2. Clogged bleed tubes (24) and (25). 2. Clean.
3. Loose jets. 3. Tighten.
4. Idling improperly adjusted. 4. Adjust idle.
5. Choke not opening fully. 5. Inspect choke and choke wire and adjust.
6. Dirty air cleaner. 6. Clean.
7. Excessive fuel from accelerating pump. 7. Adjust fuel flow. Check accelerating pump rod

(7) length.

Poor Acceleration

Check for: Remedy:

1. Clogged accelerating system. 1. Clean.

2. Damaged accelerating pump diaphragm (31). 2. Replace diaphragm (31).
3. Slow system improperly adjusted. 3. Adjust slow system.

4, Clogged slow jet (25) or bleed tube. 4. Clean.

5. Fuel level too low. 5. Adjust level of float (23).

Hard Starting

Check for:

Choke valve (41) not operating properly.
Idling improperly adjusted.

Generally dirty carburetor.

Loose carburetor mounting nuts.

Fuel overflow.

RN~

O A wN =

Remedy:

. Adjust choke system.
. Adjust idle.
. Disassemble and clean.

Tighten mounting nuts.
Inspect float (23) and fuel valve (21) and adjust
or replace.
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KEIHIN CARBURETOR TROUBLE CHART (CONI.)

Poor Performance On Road

Check for: Remedy:

1. Idling improperly adjusted. 1. Adjust idle.

2. Fuel overflow. 2. Inspect float (23) and fuel valve (21) and adjust
or replace.

3. Main jet (26) loosened. 3. Inspect main jet (26) and tighten.

4. Damaged O-ring (20). 4. Replace O-ring (20).

5. Faulty operation of accelerating pump. 5. Correct rod (7) length.

Poor High Speed Performance

Check for: Remedy:

1. Loose main jet (26). 1. Inspect main jet (26) and tighten.

2. Improper fuel level in float chamber (29). 2. Adjust float (23) mounting tabs for correct fuel
level.

3. Dirt lodged in strainer in fuel tank. 3. Clean strainer.

4. Clogged main jet (268) or main jet air passage. 4. Clean.

Abnormal Combustion (Fuel Mixture)

Check for: Remedy:

1. Incorrect fuel mixture.

2. Generally dirty carburetor.
3. Dirty or clogged fuel line.
4. Air leaking into system.

. Adjust carburetor.

. Disassemble and clean.

. Clean fuel line or replace.

. Check mounting nuts for tightness or replace
O-ring (20).

b WK =

Lose of Power (Fuel Insufficient)

Check for: Remedy:

1. Generally dirty carburetor. 1. Disassemble and clean.

2. Clogged fuel line. 2. Clean.

3. Dirty fuel tank. 3. Clean.

4, Air leaking into system. 4. Check mounting nuts for tightness or replace

O-ring (20).
5. Accelerating pump not working. 5. Repair and adjust.
6. Clogged fuel strainer in fuel tank. 6. Clean strainer.

Loss of Power (Air Insufficient)

Check for: Remedy:

1. Dirty air cleaner. 1. Clean air cleaner.
2. Throttle cable not working. 2. Check and repair throttle cable




AIR CLEANER

The air cleaner consists of a back plate, filter element and
cover, arranged so all air drawn into carburetor passes
through the filter. A meshelement traps all air borne dust to
keep it from entering carburetor and engine.

1970-71 Metal Mesh Type Filter Element

In normal service on hard surfaced roads, remove air clean-
er mesh, wash in non-flammable solvent, and saturate with
engine oil at least every 1,000 miles, or more often under
dusty service conditions. In extremely dusty service, clean
and oil filter mesh every 100 miles or at least once a day.
Use the same oil as used in the engine.

1972 and Later Plastic Foam Type Filter Element

Remove air cleaner cover and inspect filter element at least
every 1000 miles, or more often under dusty service condi-
tions. The need for servicing is indicated by the appearance
of the outside surface of the filter. Filter should be cleaned
and reoiled if a film of dirt has built up covering the surface
pores, or if light spots show on the surface which means
that dust is drying out the oil. A dirty, dark appearance is
normal, as long as pores in the filter remain open and cov-
ered with an oil film.

To clean filter, remove it from screen and wash itin a non-
flammable petroleum solvent or detergent and water. Al-
low to dry thoroughly and saturate with same weight oil as
recommended for engine crankcase. Apply oil to element
liberally working in with hands and fingers until element is
uniform in color indicating uniform saturation. After ex-
cess oil has drained off, replace element on screen so that
three grooves are toward screen, and reinstall in engine.

FUEL TANK

GENERAL
The fuel tanks are of welded steel construction.

Fuel tanks are treated to resist rusting. However, when mo-
torcycle stands unoperated for any reasonable length of
time, tanks should be drained and the tank interior bathed
with an oil-fuel mixture of equal proportions. The fuel will
evaporate leaving a protective oil film on tank walls. Mois-
ture formation and subsequent damage may also be avoid-
ed by using only “premium grade’ fuels with moisture ab-
sorbing additives.

REPAIRING LEAKING TANKS

Many tank leaks may be repaired with epoxy type materi-
als. Follow manufacturers instructions.

Tank leaks may be arc welded, gas welded or soldered.
However, only firms or persons qualified to make such re-
pairs should be entrusted with the operation.

WARNING — If ALL traces of fuel are not purged, an
open flame repair may result in a tank explosion. Ex-
treme caution in all tank repair is recommended.
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FUEL SUPPLY VALVE

The fuel supply valve is located under the fuel tank. Two
types are used: type A (1974 and earlier) and type B (1975
and later). Both are covered below under separate
headings.

TYPE A VALVE (1974 AND EARLIER)
(Figure 3-84)

TYPE

MAIN
SUPPLY
7 (©N)

GASOLINE
STRAINER

RESERVE R , MAIN
p— SUPPLY
(OFF) B (OFF)

RESERVE
SUPPLY
(oN)

Figure 3-84. Diaphragm Type Fuel Supply
Valve and Strainer

The valve has two handles; one is marked “‘reserve’” and the
other is unmarked. Fuel to carburetor is shut off when both
handles are in horizontal position. Turning the unmarked
handle to vertical position turns on main fuel supply; turn-
ing “reserve’ handle to vertical position turns on reverse
supply.

If the handle is too loose, add enough .006 in. thick Shims,
Part No. 6160P, to provide only slight clearance when valve
is closed.

The fuel strainer is located on top of the supply valve inside
the fuel tank. If the supply of fuel is impeded, as indicated by
irregular carburetion, remove the supply valve from the
tank and thoroughly clean the strainer. Be sure to drain the
tank before removing the supply valve.

Before installing supply valve, coat threads with a fuel
sealer.

TYPE B VALVE (1975 AND LATER)
(Figure 3-85)

Gasoline to carburetor is shut off when handle is in hori-
zontal position. Turning the handle down to vertical posi-
tion turns on main gasoline supply; turning handle up to
vertical position turns on reserve supply. Valve should al-
ways be closed when engine is not running.



HANDLE POSITION FOR}

RESERVE SUPPLY ON

HANDLE POSITION FOR| =

MAIN SUPPLY ON

GASOLINE
—  STRAINER

HANDLE IN
OFF POSITION

Figure 3-85. Single Handle Type Fuel Supply

Valve and Strainer
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TOOLS

Fits 1 in. hex.

Part No. 94545-26 Crankpin Nut and
Sprocket Nut Wrench

Used to check inlet valve and
internal leakage.

Fits 1-5/16 in. and 1-3/16 in. nuts.

Part No. 94750-68 Carburetor Leakage Tester

Part No. 94546-41 Flywheel Shaft Nut Wrench

Part No. 94752-77 Carburetor Float Gauge

Part No. 94589-29A Head Bolt Wrench (9/16 in.)

Used for reaming pistons and up-
per connecting rod bushings.

—

Part No. 94800-26 Spiral Expansion Reamer

One piece rear intake cam gear
cover bushing reamer.

f
s

Part No. 94590-73 Cylinder Head Bolt Socket
Handle (3/8 in. Square Drive)

Part No. 94803-67 Rear Intake Cam
Shaft Bushing Reamer
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Used to line ream replacement
rocker arm bushings to correct
size.

Part No. 94804-57 Rocker Arm Bushing Reamer

X 9/16 in. reamer. .

Part No. 94806-57 |dler Gear Bushing Reamer

Used to size pinion shaft cover
bushings.

~

Part No. 94812-37A Pinion Shaft Bushing Reamer

Has center adap-
ter for pulling parts
from a small diam-
eter shaft.

Used in combination with claw
puller for pulling close fitting
gears or bearings.

Part No. 95637-46 Wedge Attachment for Claw Puller

For removing bushings and

bearings.
8
7 4
1< |
i 6 4 3 2 5
ﬁ g \

1-1/8 3/4 5/8 172 7/16

Part No. 95760-69 Bushing and Bearing Puller

Tool Set (Includes Items 1, 2, 3, and 4). ltems 5§

(95768-69), 6 (95769-69), 7 (95770-69) and 8
(95771-69) are optional extras

Used to hold connecting rod firm-
ly so accurate work can be done
when fitting piston pin bushing
without disassembling crank-
case.

Used to remove and replace pis-
ton pin bushings without remov-
ing connecting rod from crank-
case.

Part No. 35970-32A Piston Pin Bushing Tool

Used to pull tappet guide
from crankcase after tappet
body adjusting screw is re-
moved.

Used to pull bearing inner roller

D

Part No. 95724-57 Tappet Guide Puller
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Part No. 96015-52 (1976 and earlier)
96015-77 (1977 and 1978)
Sprocket Shaft Timken Bearing
Inner Race Puller




shaft extension.

\ / Used to remove sprocket

)

Used to insert pistons with rings
into cylinders. Tool compresses
rings to bore size.

Part No. 96331-57 Piston Inserter Ring Tools

For checking valve seat location.
Tool consists of 2 intake valves
and one exhaust valve, and in-
take and exhaust gauges having a
step to show limits to which valve
seat should be ground.

Part No. 96015-56 (1976 and earlier)
96015-77 (1977 and 1978)
Sprocket Shaft Extension and
Bearing Puller

Part No. 96489-63 Valve Seating Gauge
Set - Sportster

Used with arbor press for sepa-
rating flywheels. Also to press
Timken bearing onto sprocket
shaft.

Used to rotate valve when grind-
ing or lapping seat surfaces.

Part No. 96550-36 Valve Grinding Tool

Part No. 96137-52A Flywheel Support Plate

Used on assembled crankcase to
determine if a connecting rod is
out of true.

5935 (2) spacers used on studs for
% 61 OHV engine.

Used to compress
valve springs while
b removing or in-
stalling valves.

Part No. 96181-26 Piston Squaring Plate

Part No. 96600-36 Valve Spring Compressor

Special pliers forremovingand re-
placing retaining rings.

> 96215-49 Small.

™., 96216-49 Large.

Used to true flywheel shaft align-
ment. Measures and indicates
alignment to .001 in. |

Internal Lock Ring Pliers

Part No. 96650-30 Truing Stand
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Aligns right and left main bearing
races as well as lapping to size.

zh1gi

Special fixture with
adjustable plat-
form used with
Torque  Wrench,
Part No.96795-47.

Part No. 96710-40 Crankcase Main Bearing Lap

Used to lap connecting rod bear-
ing races when fitting newrollers.

Part No. 96796-47 Valve Spring Tester

Part No. 86740-36 Connecting Rod Lapping Arbor

Used to install spiral piston pin
lock rings.

96781-72 plug for 1972 larger
dia. piston.

3

Used to install and remove pinion
gear.

Part No. 96780-58A Piston Pin Lock Ring Tool

Part No. 96830-51 Pinion Gear Puller
and Collars

Range O to 100 ft-lbs (1200 in-
Ibs). Used to tighten head cylin-
der, manifold and generator bolts
(etc.) where a definite, uniform
tightness is specified. Also used
with Valve Spring Tester Fixture,
Part No. 96796-47.

Used to check oil pump pres-
sure under actual operating con-
ditions. Attaches to motorcycle.
Graduated 0-60 pounds.

Includes adaptor to attach hose
fitting to 1/8 NPT thread oil
pump outlet.

Part No. 96795-47 Torque Wrench
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Part No. 96921-52 Oil Pressure Gauge




For Tillotsen diaphragm carbure-
tor.

L e —@

Part No. 96960-68 Carburetor Check Valve
Test Tool

Tool for installing inner race on
pinion shaft.

For Tillotsen diaphragm carbure-
tor.

Part No. 97080-77 Bearing Guide
(1977 and Later)

Part No. 96962-68 Carburetor Main
Nozzle Punch

Used to assemble camshaft nee-
dle bearings.

Tool for installing flywheel as-
sembly into crankcase Timken
bearing.

CE DN ) 97100-77
Sleeve for
i] J 1977 and Later

Part No. 97273-60 Needle Bearing Tool

Part No. 97081-54A Sprocket Shaft
Bearing Installing Tool

Used for tightening band type me-
tal clamps on oil lines.

~

fﬂﬁ;‘ké“w}

Part No. 97087-65 Hose Clamp Pliers
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GENERAL

SPECIFICATIONS
CLUTCH
TYDO (TOT0) osvvmsmismmmncnsn wsswn s mame Dry-multiple disc
Type (1971 and later) ............... Wet-multiple disc
Capacity (1971 and later) ............c.cu0s 1900 in-lbs
Set up Spring Pressure
L e POy o I 150 lbs
VB o W 234 Ibs
L ¢y o ey R L e S S 257 lbs
Spring adjustment
b 7 3 [ 3/16 in. from inner surface of spring

tension adjusting plate to outer surface

of spring cup flange

1971 t0 1973 ....... 11/32 in. from outer surface
of outer drive plate to outer surface

of releasing disc

Late 1974 and later ............ Fixed spacers std.
length 1.530 in.

Clutch bearing ............... .0005-.0029 in. loose
Clutch cover (1970):.5550 50 smn o m Must be leakproof.

Do not coat gasket with sealer
Clutch release rod movement
52 T R I S .095-.115 in.

PRIMARY CHAIN

TYPE s s e 3/8 in. pitch triple chain
Looseness .....::... 5/8 to 7/8 in. slack (cold engine)
3/8 to 5/8 in. slack (hot engine)

KICK STARTER

Minimum clearance between clutch
teeth on starter clutch ratchet
gear and starter ratchet on clutch

shelll' vt s P .040 in. with starter

crank in up position

Crankshaftendplay ..............ccuuut. .001-.007 in.
GEAR BOX

Shifter mechanism ............... Must operate freely

in all positions

MAINSHAFT GROUP
Clutch gear ball bearing

iN acCess COVEr .......ooovnnnn. .0001-.0012 in. loose
Ball bearing on clutch
< (o7 | .0001 in. loose - .0009 in. tight
Clutch gear bushing on
AT e T A . N ES, .001-.002 in. loose
Mainshaft right side
rollerbearing ............cou0u. .0006-.0014 in. loose
Mainshaftendplay .........ccovvinn... .003-.009 in.
(with all axial play removed)
Third gear
Onshaft ........... i .002-.003 in. loose
BRIy i o i i e e .012-.030 in.

COUNTERSHAFT GRQUP
Countershaft end bearings ............ Retained needle
roller bearing
Bearing fit on shaftends ........ .0005-.0029 in. loose
BEating At IVCRBO: s ssesanmay vl press
EREPIDY < v nimniieiis S as ey .004-.009 in.
Second gear
On shaft ..... T .001-.0025 in. loose
Low gear
DN shatt s vaicoamisis .0005-.0016 in. loose
ER PREY coviserminin s e .004-.009 in.
Drive gear
BN o v ma i .0005-.0030 in. loose
s | Y e e T, .004-.009 in.
CLEARANCE BETWEEN CLUTCH FACES
Countershaft low and third gear ......... .038-.058 in.
Countershaft second and
thirdgear .......oooiiiiiiiiiiinnnnnn. .038-.058 in.
Mainshaft clutch gear and
SB00Nd geary oy i s s .043-.083 in,
Mainshaft third gear and
second gear ............... T R .043-.083 in,
Shifter shaft end play (1976 and earlier) . .010-.030 in.

DESCRIPTION

GENERAL

The transmission consists of three major assemblies in-
cluding the clutch, starter and gear box.

CLUTCH

The purpose of the clutch is to disengage and engage the
engine from the transmission for starting, stopping and
shifting gears.

The Sportster clutch is a multiple disc clutch with steel
plates and fiber (friction) plates set alternately in the clutch
shell and sprocket housing. The friction plates are keyed to
the clutch shell and the steel plates to the clutch hub and
through it, to the transmission and rear wheel. The plates
driven by the engine are called drive plates, those con-
nected to the clutch hub, the driven plates.

When the clutch is fully engaged, springs force the plates
together and cause them to turn as a unit, with the result
that the power transmitted through the engine sprocket, pri-
mary drive chain and clutch is transferred to the rear wheel
through the transmission.

STARTER

On the XLCH Model a kick starter provides a means of start-
ing an engine by manual power, When the lever is moved in
downward stroke, ratchet teeth of starter clutch gear and
starter clutch are engaged, transmitting the force to clutch
sprocket, primary drive chain and to engine sprocket.



On the XLH model, an electric starter motor and solenoid
activated drive pinion engages a ring gear on the clutch to
crank the engine.

GEAR BOX

The Sportster gear box is a 4-speed constant mesh type,
(contained in an extension of the crankcase), that permits
the rider to vary the ratio of engine speed to the rear driving
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wheel speed in order to meet the varying conditions ot oper-
ation.

The transmission is foot operated by the gear shifter lever
which transmits the force through a gear shifter shaft,
actuating a pawl carrier, pawls and gear shifter cam. The
shifter cam moves shifter forks which slide a series of gear
clutches on the mainshaft and countershaft into mesh with
the various gears to obtain the desired gear ratios.



CLUTCH

GENERAL
DIAGNOSIS CHART
Effect Cause (Check in following order) Remedy
Clutch slips Incorrect clutch release adjustment Check and adjust clutch release mechan-

Insufficient clutch spring tension

1971: Worn friction discs

Clutch drags Incorrect clutch release adjustment

and lever

Excessive clutch spring tension

1970: Gummy clutch friction plates

1971: Incorrect oil
Warped clutch steel plates

Badly worn or damaged clutch
sprocket splines

1970: Sticking release worm and lever
1971: Sticking release ramp and lever

1970: Worn or oil-soaked friction discs

Worn clutch release ramps or worm

ism as described under “ADJUSTING
CLUTCH RELEASE MECHANISM.”

Check for binding clutch control cable,
binding release ramp. See "REPLACING
CLUTCH CONTROL CABLE AND COIL"
and "ASSEMBLING CLUTCH RELEASE
MECHANISM."

Check and adjust clutch spring tension
as described under "ADJUSTING CLUTCH
SPRING TENSION.”

Replace friction discs. See “INSPECTING
AND REPAIRING CLUTCH.”

Check and adjust clutch release mechan-
ism as described under “"ADJUSTING
CLUTCH RELEASE MECHANISM. ™

Replace release ramps or worm and
lever cover. See “INSPECTING CLUTCH
RELEASE MECHANISM.™

Check and adjust clutch spring tension as
described under “ADJUSTING CLUTCH
SPRING TENSION.”

Replace or clean friction plates. See
“INSPECTING AND REPAIRING CLUTCH.”

Use correct oil for temperature.

Replace clutch steel plates. See "INSPECT-
ING AND REPAIRING CLUTCH.” |

Replace clutch sprocket. See “INSPECT-
ING AND REPAIRING CLUTCH.”

1970 CLUTCH CONTROLS

ADJUSTING CLUTCH RELEASE MECHANISM
(Figure 4-1)

Loosen clutch release rod adjusting screw locknut (6) and
back off (counterclockwise) clutch release rod adjusting
screw (7). Clutch release worm (4) inside transmission
sprocket cover (2) should seat against its stop (13) when
clutch hand lever is in its fully extended position. If lever
does not fully seat, check to see if cable is binding in hous-
ing.

Adjust cable length by turning clutch cable adjusting sleeve
(hand lever end of cable housing) so that clutch releasing

worm does not quite return against its stop. This will hold
clutch hand lever in its fully extended position at all times.
Turn clutch release rod adjusting screw (7) inward until
clutch hand lever has 1/8 of its full movement free before
clutch starts to release. This can be checked by a slight in-
crease in tension on the clutch hand lever as it is being
moved to the released position. Tighten clutch release rod
adjusting screw locknut (6), without disturbing the setting
of the adjusting screw.

ADJUSTING CLUTCH SPRING TENSION

CAUTION — On Electric Start XLH Models, remove bat-
tery cover and disconnect ground wire from battery (-]
terminal to prevent accidental starter operation.
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CONTROL
CABLE
FERRULE

SLOT OPEN END
MUST FACE TOWARD
INSIDE OF LEVER

. Sprocket cover bolt (2)

1 6. Clutch adjusting screw locknut 11. Clutch release rod - right center
2. Sprocket cover 7. Clutch adjusting screw 12. Clutch release rod - left center
3. Control cable end 8. Clutch release worm cover 13. Sprocket cover rol| pin
4. Clutch release worm and lever 9. Clutch release rod - left 14. Clutch cable felt seal retainer
5. Clutch release worm and 10. Clutch release rod - right 15. Clutch cable ferrule (2)

lever spring 16. Clutch cable felt seal

Figure 4-1. 1970 Clutch Release Mechanism - Exploded View

i
See Figure 4-2 and proceed as follows. Remove left foot-
rest (1), and rear brake foot lever (2). Place an oil drain pan
under clutch and remove front chain cover screws (3), cover
(4) and gasket (not shown).

See Figure 4-7. Remove twelve clutch cover screws (1), six
retainers (2), clutch cover (3) and gasket (4).

Loosen cover evenly in several places. Do not pry cover
loose at one point as cover may be sprung out of shape and
will not be oil-tight when reassembled.

With clutch cover (3) removed, the clutch releasing disc
(10), clutch springs (8), spring tension adjusting plate (7)
and six spring adjusting nuts are in view. Three of the spring
tension adjusting nuts (5) have 7/16 in. hex heads and
three nuts (6) have 1/2 in. hex heads. All spring tension ad-
justing nuts are recessed to conform to raised portion of
spring tension adjusting plate which provides a lock for the
nuts.

a.4

Tighten each of the six nuts one half turn atatime. The nuts
must always remain in their locked positions after adjust-
ment is made.

Tightening the spring tension adjusting nuts moves the
spring tension adjusting plate (7) closer to the outside sur-
face of the clutch releasing plate (10). The inner surface of
the spring tension adjusting plate should measure 3/16in.
from the outer surface of the flange on the clutch spring
cups (9) for normal clutch spring tension adjustment. When
increasing spring tension, do not diminish above distanceto
less than 7/64 in. or clutch will not release.

REPLACING CLUTCH CONTROL CABLE AND COIL
(Figure 4-1)

Remove starter crank (if used), exhaust pipe and muffler.
Remove right front footrest and transmission sprocket
cover bolts (1). With a mallet, lightly tap cover (2), at the
same time working cover off starter shaft. Loosen adjust-



1. Footrest 4. Chain cover
2. Rear brake pedal 5. Filler plug
3. Screw (11) 6. Oil level plug

Figure 4-2. Removing Front Chain Cover

ing screw locknut (6) and adjusting screw (7). Disengage
clutch cable end (3) from clutch release worm and lever (4)
by moving lever forward (as positioned on motorcycle) until
approximately 1 in. of cable remains in gearcase cover. At
the same time, press coil in (towards oil pump) and down to
free from cover. Loosen clip securing coil to left front frame
member and disengage cable from hand lever. Control
cable and coil assembly can now be removed from motor-
cycle.

To remove cable only, first remove sprocket cover from
motorcycle and cut off cable end (3). Disengage cable from
hand lever and pull out from upper end of coil.

A new control cable coil should be approximately 47-3/4 in.
long for sport bars and 51-1/16 in. long for buckhorn bars.
Strip approximately 6/8 in. insulated covering from upper
coil end, and approximately 1-1/4 in. from lower end be-
fore installing upper and lower ferrules (15). To attach rub-
ber control housing oiler, simply strip off approximately 1/4
in. insulated covering, 7 in. from hand lever, and slip oiler in
place.

NOTE

Clutch hand lever, control coil and cable are available
from the factory completely assembled.

When installing new cable, lubricate cable with grease as it
is being inserted in coil (hand lever end). Correctly position
upper cable end in hand lever anchor pin. When reassem-

bling cable ferrule in hand lever anchor pin witn siae siot, be

sure slot is toward inside as shown. Earlier type pin with
slotted end should have open end facing downward. Insert
felt seal retainer (14) and felt seal (16) on lower cable end.
Insert cable end (3) on cable, 7-11./16 in. from lower ferrule
as shown in Figure 4-1. Cut cable off at end (3). Spread
cable strands in cable end countersunk hole and flow a hard
solder in hole to securely join together. Engage cable end
with fingers of lever. Install sprocket cover (2) with bolts (1).
Install footrest, exhaust pipe and muffler and starter crank.
Adjust clutch release mechanism as described under "AD-
JUSTING CLUTCH RELEASE MECHANISM."

DISASSEMBLING CLUTCH RELEASE MECHANISM (Fig-
ure 4-1) R

Remove sprocket cover and T"'c:l;.m::h cable end
from clutch release worm and lever (4) as described under
“REPLACING CLUTCH CONTROL CABLE AND COIL.”

To free clutch release worm and lever (4) from sprocket
cover, disengage spring (5), remove adjusting screw lock-
nut (6), adjusting screw (7) and clutch release worm cover
(8).

If it is necessary to remove clutch release rods, first disas-
semble clutch parts (1,2, 3, 4,5, 6,7, 8,9 and 10, Figure 4-
7) as described in 1970 CLUTCH ‘DISASSEMBLING".” Re-
move clutch release rod - left (9, Figure 4-1). Drift release
rods 10, 11 and 12, from clutch side to sprocket side. Roll
pin (13) is a press fit in sprocket cover.

INSPECTING CLUTCH RELEASE MECHANISM
(Figure 4-1)

Thoroughly wash clutch release parts in cleaning solvent
and blow dry with compressed air.

Examine clutch release worm and lever (4) for wear in
sprocket cover. Too much play at this point will reduce
clutch release considerably, causing clutch todrag. Replace
parts if badly worn.

Inspect the fingers of lever (4), for engagement with clutch
control cable end (3). if worn excessively, replace parts.

Replace spring (5) if worn or damaged. New spring length is
approximately 1-25/32 in.

Inspect the tips of clutch release rods (9, 10, 11 and 12) for
scoring or excessive wear. Damage to release rods is
usually caused by excessive clutch spring tension.

ASSEMBLING CLUTCH RELEASE MECHANISM
(Figure 4-1)

Assembly is essentially the reverse order of disassembly.
Dip ends of release rods in oil. Insert clutch release rod - left
(9) in clutch gear end. Slip release rods (12, 11 and 10} in
place from sprocket side in order shown (see Figure 4-1). In-
stall clutch parts (10-1, Figure 4-7) as described under,
1970 CLUTCH 'DISASSEMBLING".”

Assemble clutch release lever and worm (4), spring (5),
cover (8), adjusting screw (7) and locknut (6). Check lever
and worm action by moving lever back and forth. Engage
cable (3) end with fingers of lever and install sprocket cover
(2) with bolts (1). Inject "Grease-All" grease through fitting
to lubricate worm.



Check the operation of the release lever to be sure lever
returns to stop pin, when clutch hand lever is released. A
sticking worm or clutch control cable causes lever to stop
short of pin, thus reducing effective clutch release rod
travel, causing clutch to slip.

Install footrest, exhaust pipe, muffler and starter crank.
Adjust clutch release mechanism as described under
“ADJUSTING CLUTCH RELEASE MECHANISM."

1971 AND LATER CLUTCH CONTROLS

GENERAL

Periodic adjustment of the clutch is required every 2000
miles to compensate for lining wear. The need for attention
to clutch and controls will also be indicated by the clutch
slipping under load, or dragging in released position. In any
case, the first thing to be checked is the adjustment of
clutch controls.

ADJUSTING CLUTCH RELEASE MECHANISM
(Figure 4-3)

1. Loosen control coil adjuster locknut (13) and turn
adjuster (15) inward until there is a large amount of free
play at hand lever on handlebar.

2. Remove access plug (1) from primary chain compart-
ment cover.

3. Loosen adjusting Screw locknut (3) and turn screw (5)

‘inward until it becomes harder to turn (starts to release the
ciuteﬁand continue turning (about 2 more turns)tobe sure
clutch is disengaged.

4. Adjust all free play out of control cable by turning ad-
juster (15) outward. Do not put any tension on cable. With
all slack in cable eliminated (no play at hand lever) tighten
the coil adjuster locknut (13). This is the correct cable ad-
justment.

5. The clutch release adjustment should then be made with
the clutch adjusting screw as follows: Loosen the locknut
(3) and back off the adjusting screw (5) until the clutch is en-
gaged (screw turns easier), then turn screw inward until the
point where free play has just been eliminated. From this
point, turn the adjusting screw outward 1/4 to 1/2 turn to
establish correct free play, and tighten locknut. Check cable
free play at clutch hand lever. Hand lever should have 1/8
in. free play. If incorrect, adjust sleeve and tighten locknut.,

If the clutch continues to slip under load or drag in released
position, clutch springs may need adjusting or release
mechanism may be defective. See subsequent sections.

ADJUSTING CLUTCH SPRING TENSION (1970 TO EARLY
1974 MODELS) (Figure 4-2)

CAUTION — On Electric Start XLH Models, remove bat-
tery cover and disconnect grourid wire from battery (-)
terminal to prevent accidental starter operation.

Remove left footrest (1), and rear brake foot lever (2). Place
an oil drain pan under clutch and remove front chain cover
screws (3), cover (4) and gasket (not shown).

4-6

See Figure 4-8.

With cover removed, the clutch releasing disc (4), six spring
tension adjusting nuts (3), stud retainers (2) and retainer
nuts (1) are in view.

If required, adjust each of the sixnuts one half turn at a time
after removing retainer nuts (1) and retainers (2).

Tightening the spring tension adjusting nuts moves the re-
leasing disc closer to the outside surface of the outer drive
plate. This increases the clutch spring pressure on the
clutch plates through pressure plate studs.

Outer surface of releasing disc should measure 11/32 in.
from the outer surface of the outer drive plate for normal
clutch spring tension adjustment as shown in Figure 4-8.
When increasing spring tension, do not diminish above
distance to less than 5/16 in. or clutch may not release.

ADJUSTING CLUTCH SPRING TENSION (LATE 1974 AND
LATER MODELS)

Clutch spring tension is determined by the length of six stud
spacers as shown in Figure 4-8. To correct clutch slippage
caused by worn clutch drive plate linings, a set of shorter
than standard spacers can be installed.

Under no circumstances should clearance between re-
leasing disc and outer drive plate be allowed to go under
minimum 1/8 in. dimension shown. All spacers should be
equal in length.

DISASSEMBLING CLUTCH RELEASE MECHANISM AND
CLUTCH CABLE (Figure 4-3)

Remove exhaust system components.

Remove primary chain cover. Remove access plug (1) and
O-ring (2) from cover. Remove adjusting screw locknut (3),
lockwasher (4) and screw (5). Remove retaining ring (6)
usinga Tru-arc lock ring pliers. This will free clutch release
ramp lever (7) and 3 balls (8). Unless necessary for replace-
ment, do not remove release ramp (9) or washer (10) which
is staked into cover recess.

To remove clutch cable, rotate cable coupling 90° from in-
stalled position in lever (coupling has a flat which locks itin
place in lever). Unhook cable end (12) from coupling (11).
Loosen locknut (13) and unscrew adjusting sleeve (15) from
cover.

NOTE

Cable and coil (12) with sleeve (15) are available for
replacement only as an assembly. Nut (13) and
washer (14) are loose parts.

INSPECTING AND REPAIRING CLUTCH RELEASE MECH-
ANISM AND CLUTCH CABLE (Figure 4-3)

Wash clutch releasing parts in clean solvent. Inspect 3 balls
(8) and ball socket surfaces of ramps (7) and (9) for wear,
pitting or surface breakdown. Check fit of ramp lever (7) hub
in ramp (9) and replace both parts if excessive wear exists.
To replace ramp (7), pry out old part. Install new ramp
against washer (10) and with ear registered in notch of
cover boss. Stake cover boss in 3 places to retain ramp in
cover. If clutch cable ends are frayed or worn, replace cable.
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16. Adjusting sleeve
16. Primary chain case cover
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iy, Figure 4-3. 1971 and Later Clutch Release Mechanism - Exploded View




ASSEMBLING CLUTCH RELEASE MECHANISM AND
CLUTCH CABLE (Figure 4-3)

Install cable parts (15, 14, 13 and 12) in cover. Attach cable
coupling (11) tocable end and install in lever (7). Grease ball
ramps and install ramp parts (10, 9, 8 and 7). Use lock ring
pliers to install retaining ring (6) in groove of ramp lever {7).

Assemble clutch release adjusting screw (5), lockwasher (4)
and locknut (3) in cover.

IMPORTANT

Before installing cover on engine clutch, release lever
must be correctly adjusted so that 3 balls are cen-
tered at bottom of each ramp with no play in clutch
cable.

To do this, press down on lever (7) to feel when three balls
are centered in ramps, and adjust sleeve (15) to take all
slack out of cable. Tighten locknut (13) securely.

Install cover on engine and adjust clutch as described pre-
viously under “ADJUSTING CLUTCH RELEASE MECHAN-
ISM.”

Install footrest, exhaust pipe, muffler and starter crank.
Install rear brake lever (1974 and earlier) or gear shift lever
(1975 and later), tightening pinch bolts to 90 to 100 in-lbs
torque. Install left footrest assembly, tightening mounting
nut to 50 to 60 ft-Ibs torgue.

1970 CLUTCH

DISASSEMBLING (Figure 4-7)

Remove front chain cover and clutch cover as described
under "ADJUSTING CLUTCH SPRING TENSION."

Remove the three 7/16 in. hub stud nuts (5), andthree 1/2
in. hub stud nuts (6). Remove spring tension adjusting plate
(7). springs (8), spring cups (9), releasing disc (10), seven
clutch friction drive plates (11), seven clutch steel driven
plates (12) and backing plate (13). All plates may be easily
removed by tipping engine, or removed individually, using a
piece of wire with a hook formed on one end.

See Figure 4-4. Remove front chain adjuster brace and
three front chain adjuster capscrews (1). This will leave the
chain adjuster (2) loose behind the front chain. Install
Sprocket Locking Link Tool (3), Part No. 97200-55, be-
tween engine sprocket teeth and clutch sprocket teeth to
prevent clutch and compensating sprocket from turning.

Insert Clutch Lock Plate (4), Part No. 97175-55, between
clutch {8) and sprocket (6) as shown in Figure 4-4. Bend
ears of lockwasher (15, Figure 4-7) away from hub nut and
remove release rod - left (9, Figure 4-1). Remove clutch hub
nut (14, Figure 4-7) using Wrench (7), Part No. 94647-52.

Pry hub nut lockwasher from hub and discard. Pry oil seal
{27, Figure 4-7) from clutch gear end with screwdriver or re-
lease rod end that has been wiped dry. Install clutch Hub
Puller (1, Figure 4-5), Part No. 95960-52, and remove clutch
hub (16) fram splines of clutch gear as shown in Figure 4-5.
Remove O-ring (18) from groove in clutch gear (28).

Using Compensating Sprocket Shaft Wrench (2, Figure 4-
B), Part No. 94557-55, remove shaft nut as shown in Fig-

4-8

ure 4-5, and in one move, free clutch shell (6), front chain (8]
and engine sprocket (9) as shown in Figure 4-4. Remove
clutch hub spacer (20).

From chain adjuster brace and cap screws
. Front chain adjuster

. Sprocket locking link tool

. Clutch lock plate

Clutch hub

. Clutch shell

. Clutch hub nut wrench

Front chain

. Sprocket
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Figure 4-4. Removing and Installing
Ciutch Hub Nut - 1976 Shown

1. Clutch hub puller
2. Compensating sprocket shaft wrench

Figure 4-5. Removing Clutch Hub
Removing and Installing Compensating Sprocket

INSPECTING AND REPAIRING (Figure 4-7)

Carefully examine clutch cover (3) sealing surface for
scratches, distortion or any damage that might result in oil
leakage to clutch. Discard gasket (4)and replace with a new
one when reassembling clutch.



Figure 4-6. Installing Clutch Hub

Inspect clutch springs (8) for damage or collapsed condi-
tion. Spring damage usually results from excessive heat.
Free length of a new spring is approximately 1-5/8 in. Any
that check below this limit should be replaced.

Examine the clutch release disc (10), for excessive wear,
grooving or scoring on running surface. Replace if neces-
sary.

Pay particular attention to the seven clutch friction drive
plates (11). Plates that are badly worn, grooved, scored or oil
soaked, should be replaced. Plates in relatively good condi-
tion, can be cleaned and sanded down with a medium grade
sandpaper and reused. Do not reuse plates that have been
saturated with oil.

Examine the seven clutch driven plates (12) for excessive
wear and damage. Plates that are badly worn, grooved,
warped, burned or scored should be replaced. Plates that
have turned blue from heat only, and are smooth and gen-
erally in good condition, can be used again after being thor-
oughly cleaned.

When reassembling, always replace lockwasher (15) toen-
sure an oil tight seal between clutch hub and end of clutch
gear.

Inspect clutch hub spacer (20) for appreciable shake or play
in needle bearings (21). Check for wear in bearing path of
inner race and examine needle roller bearings. If bearings
are worn, scored or damaged, replacement of part is nec-
essary, Spacer is a slip fit in clutch shell. To replace bear-
ings, see “REPLACING CLUTCH SHELL NEEDLE BEARING
AND STARTER CLUTCH.”

Oil seal (17) is a press fit and can by pryed from clutch
sprocket. Be very careful not to damage seal during re-
moval operation. Expand rubber exterior of seal and care-
fully check for hair line cracks in seal surface. If any wear or
damage is evident, replace seal to ensure an oil tight
closure between clutch sprocket and clutch hub.

Inspect clutch shell (19) for badly worn or loose keys, loose
rivets, worn sprocket teeth, damaged ring gear teeth
marred or damaged cover sealing surface. If noticeably
damaged, replacement clutch shell is recommended. How-

ever, if a rivet is loose with no other apparent damage, a
new rivet can be installed. On starter clutch side, set rivets
until flush to .010 in. (maximum) above face of starter
clutch. Seal new rivets on both sides using a solvent proof
sealer.

Check starter clutch (23) teeth. If badly worn or damaged
replace part as described in “REPLACING CLUTCH
SPROCKET NEEDLE BEARING AND STARTER CLUTCH.”

Examine clutch gear oil seal (27) for wear or damage by ex-
panding seal surface and carefully checking for hair line
cracks. If any wear or damage is evident, replace seal toen-
sure oil tight closure between end of clutch gear and
release rod - left.

Replace clutch hub rubber O-ring (18) if worn or damaged.

REPLACING CLUTCH SPROCKET NEEDLE BEARING AND
STARTER CLUTCH (Figure 4-7)

To remove clutch sprocket needle bearings (21), washers
(24 and 25) and starter clutch (23), remove oil seal (17) and
rivets (22) from sprocket. Needle roller bearings(21)androll
pin (26) are press fit.

To reassemble clutch sprocket, press needle roller bear-
ings in place pressing on printed side of bearings only. Press
first bearing in to a depth of .01010.015 in. measuring from
clutch shell to inner face of bearing. Then press other bear-
ing flush against first bearing from starter clutch side.

Roll pin (26) correctly positioned, should extend .08 in. from
sprocket face to top of pin. Position washer (25) on roll pin.
Temporarily select and insert variable sized washer (24) in
clutch sprocket. Washers are available in several sizes of
002 in. thickness difference. Lay starter clutch (23) on back
plate held down under pressure, insert feeler gauge and
measure clearance between variable size washer and
starter clutch. Select and try different variable size washers
until .001 to .004 in. clearance is obtained.

NOTE
Allow approximately .001 in. for pull of rivets.

When correct clearance between washer and starter clutch
is obtained, feed rivets into countersunk holes from inside
of sprocket shell. Head rivets until flush to .010 in. maxi-
mum above face of starter clutch. Seal rivets on both sides
using a solvent proof sealer.

With lip facing in, press oil seal (17) into clutch shell.
ASSEMBLING CLUTCH (Figure 4-7)

Assembly is essentially the reverse order of disassembly.
Be certain that all parts are clean, free of oil and dry before
reassembling.

Install oil seal (27). Do not forget to insert clutch release rod
- left (9, Figure 4-1). Apply a light coat of grease to needle
roller bearings, and compensating sprocket shaft extension
and install spacer (20) and O-ring (18) on clutch gear. As-
semble clutch sprocket, front chain and compensating
sprocket in one move. Be sure chain adjuster is positioned
loose behind chain. Reassemble compensating sprocket as
described under “ASSEMBLING COMPENSATING
SPROCKET.”

4-9



. Clutch cover screw (12)
. Clutch cover screw retainer (6)

1
2
3:
4
5
6.
7
8
9
0
1

. Clutch cover gasket

. Hub stud nut (3)

Hub stud nut - long (3)
. Pressure plate

. Clutch spring (6)

. Backing plate cup (6)

. Releasing disc

. Friction drive plate (7)

-

12.
13.
14,
5.
16.
1T
18.
19,
20.
21.

Driven plate (7)
Backing plate

Hub nut lockwasher
Clutch hub assembly
Clutch hub oil seal
Clutch hub O-ring

Clutch hub spacer
Needle bearing

22
23.
24,

25,
26.
. Clutch gear (push rod)

28.

Sprocket rivet (12)
Starter clutch

Sprocket bearing washer
(variable-size)

Sprocket hub washer
Sprocket hub washer pin

oil seal
Clutch gear

Figure 4-7. 1970 Clutch - Exploded View




Install clutch hub on clutch gear splines using Clutch Hub
Installing Tool, Part No. 97170-55A, as shown in Figure 4-
6. Install Lock Plate, Part No. 97175-55, and Sprocket Lock-
ing Link Tool, Part No. 97200-55, as shown in Figure 4-4.

nstall a new lockwasher (15) over clutch gear splines and

5nstall hub nut (14, Figure 4-7) using Wrench, Part No.
94647-52, as shown in Figure 4-4. Follow up hand tight-
ening by striking wrench handle with a soft mallet to se-
curely seat nut to at least 150 ft-Ibs torque. Bend ear of
washer (15) against hex head of hub nut. Clutch hub must
run free on shaft after tightening.

IMPORTANT

If starter clutch, clutch shell or clutch gear have been
replaced, it is obviously necessary to check the clear-
ance between teeth on starter clutch gear and starter
clutch as described in “STARTER.”

Tighten and adjust front chain tensioner as described under
“FRONT CHAIN ADJUSTMENT,” Section 2.

See Figure 4-7. Remove locking tools and install backing
plate (13) over clutch hub splines, against back side of hub,
recessed side facing out.

Place a steel plate (12) next to the recessed plate (1 3). Place
a friction plate (11) into clutch shell and sprocket assembly
and push inward against the second metal plate. Alternate
with steel plates and friction plates until seven friction
plates are in position. This will leave a friction plate on the
outside. Make sure all plates have free movement.

Install releasing plate (10) on clutch hub (16) so the clutch
hub studs are exactly centered in the clutch spring cup
)holes. Do this by aligning the larger of the two depressions
Jon the rim of the clutch releasing plate with the notched
tooth of the clutch hub.

Install clutch spring cups (9), springs (8) and spring tension
adjusting plate (7) into position with the raised surface
facing outward. Start three 1/2 in. hub stud (long) nuts (6)
on their respective studs. Pull these nuts down evenly until
the spring tension adjusting plate is pulled over the re-
maining three studs a sufficient distance to allow starting
the 7/16 in. hex head nuts (5). Draw the six spring tension
adjusting nuts down evenly until the inside of the spring
tension adjusting plate (7) measures 3/16 in. out from the
outside surface of flange of the clutch spring cups (9) at the
6 stud locations. This is proper clutch spring tension ad-
justment when new clutch plates are used. Install clutch
shell and sprocket cover (3), screws (1) and retainers (2),
with new gasket (4). Install gasket without sealer, graphite
side facing cover. Very lightly stake retainer (2) to
lock screw (1).

CAUTION — A heavy blow is very likely to distort cover,
disjoining the seal.

See Figure 4-2. Install chain cover (4) and screws (3) with
new gasket. If necessary, use gasket seal on both sides of
gasket. Assemble rear brake pedal (2), and footrest (1).

With motorcycle standing straight up, remove oil filler plug
(5) and oil level plug (6). Add oil through filler plug, (same
grade of oil used in engine), until it begins to overflow
/ through oil level hole. Allow excess oil to flow from hole (6)

until it ceases torun. This is correct oil level. Reassemble oil
level and filler plugs.

1971 AND LATER CLUTCH

DISASSEMBLING (Figure 4-9)

Remove front chain cover as described under "ADJUST-
ING CLUTCH SPRING TENSION.”

Remove hex head retainer nuts (1)and retainers (2 or 2A) (if
used). Install Clutch Spring Compressing Tool, Part No.
97178-71, on crankcase by screwing into the crankcase
cover screw holes shown in Figure 4-10. Compress releas-
ing disc (4 or 4A) with tool to take pressure off nuts (3)and
remove nuts. Back off center screw of tool and remove re-
leasing disc (4 or 4A) and spring (7 and 8). Remove tool. Re-
move retaining ring (9) from groove in clutch shell (17). All
clutch plates (11 or 11A and 12), outer drive plate (10) and
pressure plate (13) and stud spacers (4B) (if used) will come
out as a unit by pulling on pressure plate studs.

See Figure 4-11. Remove front chain adjuster brace and
three front chain adjuster capscrews (1). This will leave the
chain adjuster (2) loose behind the front chain. Install
Sprocket Locking Link Tool (3), Part No. 97200-55, be-
tween engine sprocket teeth and clutch sprocket teeth to
prevent clutch and compensating sprocket from turning.

Insert Clutch Lock Plate (4), Part No. 97173-71, between
clutch hub (5) and sprocket (6) as shown in Figure 4-11.
Bend ears of lockwasher (15, Figure 4-9) away from hub
nut. Remove clutch hub nut (14), using Wrench (7)., Part No.
94647-52 (see Figure 4-11).

Remove clutch hub (16) from splines of clutch gear. If nec-
essary, use Puller, Part No. 95960-52A and two 1/4-20x4
in. long Screws, Part No. 5422B.

Using Compensating Sprocket Shaft Wrench (9, Figure 4-
11), Part No. 94557-55, remove shaft nut as shown in Fig-
ure 4-11, and in one move, free clutch shell, front chain and
engine sprocket.

INSPECTING AND REPAIRING (Figure 4-9)

Inspect clutch springs (7 and 8) for damage or collapsed
condition. Spring damage usually results from excessive
heat. Free length of a new inner spring is approximately 2-
5/16 in., 1970-71 outer spring free length is approximately
1-3/4in., 1972 and later outer spring free length is approxi-
mately 2-1/2 in. Any that check below this limit should be
replaced. ]

Examine the 8 clutch steel discs (11 or 11A) for warpage
and excessive wear, grooving or scoring on running sur-
face. Replace if necessary.

Pay particular attention to the 8 clutch friction drive plates
(12). Plates that have badly worn, grooved or scored or
burned friction surfaces should be replaced. If oil grooves
are worn away, replace the friction plates. 3

Steel plates that have turned blue from heat only, and are
smooth and generally in good condition, can be used again
after being thoroughly cleaned.
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1. Retainer nut (6)

2. Retainer (6)

3. Adjusting nut (beneath retainer) (6)
4, Clutch releasing disc

1971 to early 1974 clutch
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Nut, retainer (3) (Early 1971) (6)
(Late 1971 to early 1974)
Retainer (3) (Early 1971)

. Retainer (6) (Late 1971 to early 1974)

Nut, pressure plate (6)
Releasing disc (1971 to early 1974)
Releasing disc (Late 1974 and later)

. Stud spacer (6) (Late 1974 and later)

Releasing disc collar

Releasing disc bearing

Spring, inner

Spring, outer

Retaining ring, outer drive plate

Outer drive plate

Driven plate (8) (1971 to early 1974)
Driven plate (8) (Late 1974 and later)
Drive plate (8)

Pressure plate

Hub nut

Hub nut lockwasher

Clutch hub assy.

Clutch shell

Retaining ring, clutch shell bearing
Bearing, clutch shell

Rivet, starter clutch (12)

Starter clutch

Figure 4-9. 1971 and Later Clutch - Exploded View



vviien reassemoiing, always replace lockwasher (15) be-
tween clutch hub and end of clutch gear.

Examine bearing (19) in clutch shell (17) for roughness, or
excessive play,

If necessary to replace bearing (19), remove retaining ring
(18) with a large Tru-arc pliers and press out.

Examine bearing (6) in releasing disc (4) for roughness or
excessive play and replace if necessary, Collar (5) can be re-
used.

Inspect clutch shell (17) for badly worn or loose keys, loose
rivets, worn sprocket teeth or damaged ring gear teeth. If
noticeably damaged, replacement clutch shell is recom-
mended. However, if a rivet is loose with no other apparent
damage, a new rivet can be installed. On kick starter clutch
side, set rivets until flush to .010in. (maximum) above face
of starter clutch.

Check kick starter clutch (21) teeth. If badly worn or
damaged, replace drill out rivets and install new parts.

ASSEMBLING CLUTCH (Figure 4-9)

Assembly is essentially the reverse order of disassembly.
Be certain that all parts are clean before reassembling.

Apply a light coat of grease to compensating sprocket shaft
extension. Assemble clutch sprocket, front chain and com-
pensating sprocket in one operation. Be sure chain adjuster
is positioned loose behind chain. Reassemble compensat-
ing sprocket as described under “ASSEMBLING COMPEN-
SATING SPROCKET.”

Install clutch hub on clutch gear splines. Install Lock Plate,
Part No.97173-71, and Sprocket Locking Link Tool, Part No.
87200-55, as shown in Figure 4-11.

Install a new lockwasher (15) over clutch gear splines and
install hub nut (14) using Wrench, Part No. 94647-52, as
shown in Figure 4-11. Follow up hand tightening by strik-
ing wrench handle with a soft mallet to securely seat nutto
at least 150 ft-Ibs torque. Bend ear of washer (15) against
hex head of hub nut. Clutch hub must run free on shaft after
tightening.

IMPORTANT

If starter cluich, clutch shell or clutch gear have been
replaced on XLCH Model, it is absolutely necesary to
check the clearance between teeth on starter ratchet
gear and starter clutch as described in “STARTER."

Tighten and adjust front chain tensioner as described un-
der “FRONT CHAIN ADJUSTING,” Section 2.

See Figure 4-9. Remove locking tools and install pressure
plate (13} over clutch hub splines, against back side of hub,
studs side facing out. Install stud spacers (4B)on studs (late
1974 and later).

Place a friction plate (12) next to the pressure plate (13).
Place a steel plate (11 or 1 1A) over studs into clutch shell
and sprocket assembly and push inward against the fric-
tion plate. Alternate with steel plates and friction plates
until 8 of each are in position. This will leave a steel plate on
the outside. Install outer drive plate (10) and install retain-
ing ring (8) in clutch shell groove. Make sure all plates have
free movement,
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Install Clutch Spring Compressor Tool, Part No. 97178-71
on crankcase (see Figure 4-10). Install springs (7 and 8)and
releasing disc (4 or 4A) under tool screw. Compress parts so
that pressure plate (13) studs enter 6 holes in releasing disc
to start nuts (3) on threads (see Figure 4-8). Remove tool,

Figure 4-10. Compressing Clutch Spring to
Disassemble Clutch

A

. Front chain adjusting brace and capscrews
. Front chain adjuster

. Sprocket locking link tool

. Clutch lock plate

. Clutch hub

Sprocket

Wrench

. Front chain

. Compensating sprocket shaft wrench

WONDO L WM =

Figure 4-11. Removing and Installing Clutch Hub
Nut and Compensating Sprocket Nut



On 1970 to early 1974 models, adjust clutch spring ten-
sion as described previously under “ADJUSTING CLUTCH
SPRING TENSION.”

On 1974 and later models, install retainers (2) and nuts (1)
nd tighten securely.

stall primary chain cover using new gasket, using correct
length screws in proper holes. Install rear brake foot lever
and left footrest.

Adjust clutch release screw as described previously under
“ADJUSTING CLUTCH RELEASE SCREW.”

With motorcycle standing straight up, (see Figure 4-2)
remove oil filler plug (5) and oil level plug (6). Add oil through
filler plug, (same grade of oil used in engine), until it begins
to overflow through oil level hole. Allow excess oil to flow
from hole (6) until it ceases to run. This is correct oil level.
Reassemble oil level and filler plugs.

COMPENSATING SPROCKET
(1976 AND EARLIER)

REMOVING (Figure 4-12)

Loosen clutch sprocket and front chain as described in
“DISASSEMBLING CLUTCH.” Then remove compensating
sprocket shaft nut (1), using Shaft Nut Wrench, Part No.
94557-55, as shown in Figure 4-11. Remove spring (2),
sliding cam sleeve (3), sliding cam {4), sprocket (5), front
chzin and clutch shell together. Use Sprocket Shaft Exten-
sion Puller, Part No. 96015-56, to remove extension (6)
from sprocket shaft if necessary (see Figure 4-13).

Sprocket shaft nut
Sprocket spring

. Sprocket sliding cam sleeve
. Sprocket sliding cam

. Engine sprocket

. Sprocket shaft extension

1.
2.
3
4
b
6

Figure 4-12. Compensating Sprocket -
Exploded View

Figure 4-13. Removing Sprocket
Shaft Extension

INSPECTING (Figure 4-12)

Wash all parts in cleaning solvent and blow dry with com-
pressed air. Carefully examine sprocket teeth, shaft splines
and sliding cam surfaces for wear or scoring. Replace any
parts that show excessive wear or damage.

NOTE

Extension (6) and cam (4) are matched at the factory
according to spline engagement therefore, they must
be used as a set only.

A collapsed or damaged spring (2), will be evident by very
turbulent cam action. If this condition exists, install a new
spring.

INSTALLING (Figure 4-12)

Install sprocket shaft extension (6) on end of sprocket shaft,
using Tool Set, Part No. 97081-54, as described in
“ASSEMBLING CRANKCASE,” Section 3.

Apply a light coat of grease to shaft extension splines and
assemble sprocket (5) front chain and clutch shell together.
See “ASSEMBLING CLUTCH.”

Install sliding cam (4) on extension (6), being very carefulto
correctly match like splines to ensure free movement of
cam on extension. Assemble-parts (3, 2 and 1). Tighten
sprocket shaft nut (1) securely, using Compensating
Sprocket Shaft Wrench, Part No. 94557-55. (See item 9,
Figure 4-11).
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KICK STARTER

GENERAL

l’he kick starter is designed for rugged service and will
eldom require attention. However, if any irregularity
should develop it is of utmost importance the engine be
turned off and starter mechanism serviced immediately.

See Figure 4-14. A service problem will be indicated by
starter ratchet gear ratcheting (clicking) with engine
running, and starter crank upright as positioned on motor-
cycle. Ratcheting is caused by the starter ratchet gear (6)
teeth making partial contact with starter ratchet (18) teeth,
as the result of either a loose starter shaft nut (9), excessive
crank shaft (11) end play or a loose starter crank gear cam
plate (20).

If the kick starter crank (2) slips or partially engages when
crank is rotated through its cycle, check for badly worn
starter ratchet teeth (18 and 6), damaged spring (8) or
ratchet gear (6) binding on spacer (7).

DISASSEMBLING (Figure 4-14)

Remove starter crank clamp bolt (1), crank (2) from shaft.
Press down on end of starter spring (3) and at the same time
pry spring off shaft (11). Loosen exhaust pipe and muffler.

Remove right footrest.

Remove transmission sprocket cover screws (4). With a
mallet lightly tap cover (5), at the same time pulling cover
from shaft.

Remove clutch as described in “DISASSEMBLING
CLUTCH.”

Rotate kick starter crank gear (12) to free starter ratchet
gear (6), spacer (7) and spring (8). Remove crank nut (9)and
lockwasher (10). Tap end of kick starter crankshaft (11)with
a soft mallet to loosen from gear (12). Remove crankshaft
{11), oil seal (13), shims (14), if used, and thrust plate (15).

1. Crank clamp bolt, lockwasher and nut 8. Ratchet gear spring 16. Shaft bushing (2)

2. Crank and pedal assembly 9. Shaft nut 17. Spring stud

3. Crank spring 10. Crank gear lockwasher 18. Starter ratchet

4. Sprocket cover bolt (2) 11. Crankshaft 19. Crank gear cam plate rivet (5)

5. Sprocket cover 12. Crank gear 20. Crank gear cam plate

6. Starter ratchet gear 13. Crank oil seal 21. Crank gear stop pin

7. Clutch sprocket spacer (available 14. Crankshaft shim - .007" 22. Crank gear stop pin washer
in various lengths) 15. Shaft thrust plate

Figure 4-14. Kick Starter - Exploded View



NOTE

Shims (14) are only used to establish correct crank-
shaft end play when crankshaft and thrust washer are
worn.

INSPECTING AND REPAIRING (Figure 4-14)

Clean all parts in cleaning solvent and blow dry with com-
pressed air.

Inspect and replace starter ratchet gear and starter ratchet
(6 and 18), if necessary. Especially check for badly worn or
damaged ratchet teeth that may cause partial or no en-
gagement of ratchet (18) and gear (6). To replace starter
ratchet (18), see “REPLACING CLUTCH SPROCKET NEE-
DLE BEARING AND STARTER RATCHET,” Section 4. Ex-
amine gear (6) bushing face for burred or damaged condi-
tion affecting free movement of gear on spacer (7). Recheck
for binding by assembling gear on spacer and note action of
two parts.

Examine starter ratchet gear spring (8) for collapsed condi-
tion or breakage, and compare with new spring, if possible.
New spring free length is approximately 1 in.

Inspect kick starter crank shaft (11) for bent condition or
badly worn bearing surfaces and particularly for wear on
thrust plate (15) and shaft collar faces. Temporarily posi-
tion shaft (11), seal (13) and plate (15), gear (12), washer
(10) and nut (9) in left case and check crankshaft end play
with dial indicator. If end play is not within specified limits of
001 to .007 in. it is absolutely necessary to shim crank
shaft. Use .007 in. thickness Shim, Part No, 6802, between
crankcase and thrust washer to obtain correct fit as shown
in Figure 4-15.

Examine starter crank gear assembly (12) for wear and
damage. Pay particular attention to cam plate (20) ears for
wear or bent condition. Check for loose cam plate rivets (19)
that may result in cam plate separating from crank gear.
Cam plate may be replaced providing gear (12) is in good
condition. When riveting new cam plate to crank gear, in-
sert rivets from gear side.

Check lockwasher (10) and oil seal (13), if worn or dam-
aged, replace parts.

Bronze bushings (16) are a press fit in transmission
sprocket cover (5) and left crankcase. Bushings are long life
parts and will seldom require replacement, however, if
shaft (11) is not badly worn and excessive starter crank
shaft radial play is noted, bushings should be replaced.
When installing sprocket cover bushing be sure to cor-
rectly align hole in bushing with cover grease fitting
channel.

Starter gear stop pin (21) and washer (22) ordinarily will not
require replacement, and it is recommended procedure to
inspect and replace stop pin only with engine removed from
chassis. Stop pin is a press fit in crankcase. Washer is
locked in place by peening stop pin end.

ASSEMBLING (Figure 4-14)

Install oil seal (13) in left crankcase. Insert crankshaft
through hole in motor mount. Slip thrust plate (15) on
starter crankshaft (11), flat side of plate up as positioned on
motorcycle. Insert steel shims (14) on crankshaft if needed,
as described under “INSPECTION AND REPAIR,” and in-
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1. Starter crankshaft shim - .007"
2. Starter shaft thrust plate

3. Starter crank gear stop pin washer

Figure 4-15. Installing Starter Crankshaft

stall crankshaft in left case engaging notched thrust plate
(15) with stop pin washer (22) using grease to hold in place
(see Figure 4-15).

Turn starter crankshaft until notch (A, Figure 4-14) is tothe
rear as positioned on motorcycle, Place starter crank gear
on squared end of shaft, recessed portion of cam plate
facing down, end of slot against stop pin as shown in Figure
4-16. When positioning crank gear (12) on shaft (11) be ex-
tremely careful that thrust plate does not become dislo-
cated from stop pin washer (see Figure 4-15).

Slip lockwasher (10) over crankshaft end (11) engaging
prong of washer with hole in crank gear face. Install and se-
curely tighten crank nut (9) to 40-45 ft-Ibs torque, with flat
side of nut against washer.

Slip starter ratchet gear (6) over spacer (7), grooved side of
gear bushing against lip of spacer collar. Position small end
of spring (8) in clutch gear bushing groove.

Place starter ratchet gear assembly on ratchet gear, com-
pressing spring (8) and at the same time turning starter
crank gear to permit meshing of gear teeth.

Return starter crank gear to original position as shown in
Figure 4-16, with ratchet gear held against cam plate by
spring tension.



Figure 4-16. Positioning Starter Crank
Gear on Starter Shaft

Check gear (6) and crank gear (12) to see that there is gear
lash (play) through range of engagement.

CAUTION — If clutch sprocket spacer only (7), is re-
placed, the new spacer must be exactly the same length
as the old spacer. Spacers are available in lengths shown
in chart below for adjustment of clearance. If starter
ratchet gear (6), starter ratchet (18), clutch sprocket hub
or clutch gear are replaced it is absolutely necessary to
check the clearance between teeth on starter ratchet
gear (8) and starter ratchet (18) as follows:

1. Measure distance from end of ratchet sprocket spacer to
top of starter ratchet gear teeth.

\ 2. On clutch sprocket assembly, measure distance from top
| of starter teeth to clutch sprocket thrust washer.

3. Subtract the sprocket reading (2) from the ratchet gear
reading (1) to obtain clearance.

4. If resulting clearance is less than .040 in. using short
spacer (7), install long spacer to obtain .040 in. minimum
clearance.

1971- Late 1973
1970 |Early 1973 & Later
Short Spacer 1.025 1.122
Long Spacer | 1.047 1.143 ROy

The following alternate method may also be used:

Using a discarded Clutch Sprocket Assembly, Part No.
37701-57, improvise a gauge to measure clearance be-
tween ratchet teeth on starter gear (6) and ratchet (18). Cut
a “pie-shaped’’ section from the clutch shell to permit mea-
surement between teeth with feeler gauge. Temporarily
slip improvised clutch shell gauge over ratchet gear and
hold firmly against spacer (7). With a feeler gauge measure
clearance between ratchet teeth. If measured clearance is
less than .040 in. using short spacer (7), install long spacer
to obtain .040 in. minimum clearance. See transmission
“SPECIFICATIONS.”

Reassemble clutch as described in “ASSEMBLING
CLUTCH.”

Engage clutch cable end with clutch release lever and in-
stall transmission sprocket cover (5) and screws (4). Install
exhaust pipe and muffler.

Slip spring (3) over squared end of shaft (11), end of spring
and notch (A, Figure 4-14) up as positioned on motorcycle.
Using a screwdriver rotate spring clockwise and engage
with stud (17). Install bolt, lockwasher and nut (1).



ELECTRIC STARTER

\%:ESCRIPTION (Figure 4-17)

I he Bendix type drive shaft and gear assembly, located in
starter housing between starting motor and clutch ring
gear, provides automatic means of engaging the starter
shaft drive pinion with the ring gear on the clutch sprocket
for cranking the engine, and for disengaging the drive
pinion from the ring gear after the engine starts.

R

-
—*
2]

1. Armature shaft
2. Shifter lever
3. Shifting collar
4. Pinion gear

5. Clutch ring gear
6. Starter shaft
7. Overrunning clutch

Figure 4-17. Starter Drive

When the starter motor is not operating, the drive pinion is
disengaged from the ring gear.

When the starter switch button closes starting circuit, the
solenoid armature shaft (1) pulls shifter lever (2). Fingers on
lever engage groove in shifting collar (3) which forces
pinion gear (4) into engagement with clutch ring gear (5). At
the same time, solenoid also closes starter motor circuit
thus turning the ring gear and cranking the engine. After
the engine starts and switch button is released spring re-
turn on solenoid shaft returns lever so that pinion gear dis-
engages from ring gear and starter motor shuts off. There
are matching spiral threads on starter shaft (6) and pinion
gear (4) so pinion will shift if mating teeth do not line up for
going into mesh. If starter button is not released after en-
gine starts, pinion gear will turn freely by means of over-
running clutch (7) to prevent damage to starter.

DISASSEMBLING SOLENOID (Figure 4-18)

Remove solenoid as follows:

Remove battery cover and disconnect battery ground wire
from battery terminal post. Remove solenoid cover (1) and
disconnect wires from starter solenoid terminals held by
nuts and lockwashers (2 and 3).

Remove primary chain housing cover.

WARNING — Whenever primary chain cover is re-
moved, first disconnect battery negative cable to pre-
vent accidental starter operation and possible injury.

. Cover
. Terminal nut and lockwasher (2)
. Terminal nut and lockwasher
Retainer cap

Pin

Spring

. Bolt and lockwasher (2)

. Spacer bar

. Boot

10. Gasket 17.
11. Plunger 18.
12. Plunger spring 19.
13. Solenoid 20.
14. Pinion gear and shaft assembly 21.
15. Thrust washer 22.
. Pinion shaft nut 23.

Lock ring

Shaft

Bearing race
Pinion and shifter collar assembly 25,

Pinion gear
Shifter collar

Drive gear

24, Shifter lever screw
Shifter lever

26. Starter shaft housing
27. Washer

28. Needle bearing i
29. Needle bearing

30. Starter motor ‘

Figure 4-18. Starter Shaft, Housing and Solenoid - Exploded View
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Depress retainer cup (4), remove pin (5) from hole in plunger
shaft (11). Remove spring (6).

Remove solenoid attaching bolts and lockwashers (7) and
spacer bar (8). Remove solenoid (13) with boot (9), gasket
(10), plunger (11), plunger spring (12).

DISASSEMBLING STARTER DRIVE SHAFT AND
HOUSING (Figure 4-18)

Remove starter drive shaft and parts as follows:
Remove solenoid as described above.

Remove clutch as described in “DISASSEMBLING
CLUTCH.”

Rotate starter pinion lever (25) end forward and disengage
lever fingers from pinion gear shifting collar (21). Pull pinion
gear and shaft assembly (14) from housing (26). Then
remove gear (23) and washer (27) from drive shaft.

To disassemble pinion gear and shaft assembly (14) re-
move thrust washer (15). Place nut (16) between copper
jaws in a vise and unscrew from shaft (22) which has a left
hand thread. Remove bearing race (17). Remove pinion and
shifter collar assembly (18). Remove lock ring (19) to
separate gear (20) and shifter collar (21).

To remove starter shifter lever (25), it is necessary to either
remove starter drive housing (26) or remove battery and
carrier to gain access to screw (24).
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Remove screw (24) and lever (25) from housing (26).
Remove starter motor (30) and housing (26) as an assem-
bly by removing two bolts and lockwashers (not shown)
from chain housing on left side of crankcase. (See
“STARTER MOTOR," Section 5.)

Needle bearings (28 and 29) are pressed into housings at
shaft ends. Washer (27) presses out with needle bearing
(28).

To service starter motor see Section 5.

ASSEMBLING STARTER AND SOLENOID
(Figure 4-18)

Assembly is essentially the reverse of disassembly, except
as follows:

Clean needle bearings (28 and 29) and repack with grease.
If replaced, needle bearing (28) should be pressed in flush
with outside of housing. Stake washer (27). Pinion (20) and
shaft (22) should be assembled with no lubrication on worm
threads.

Shaft nut(16)should be secured to shaft with Harley-David-
son “"Stud and Bearing Mount,” Part No. 99626-77. Clean
parts in solvent before applying “’Stud and Bearing Mount”
to threads.

Connect battery cable to longest solenoid terminal stud.

CAUTION — If cables are reversed, the solenoid will re-
main in battery circuit.



TRANSMISSION

GENERAL

|

The transmission internal shifter mechanism, mainshaft
and countershaft groups are an intergral part of the engine
crankcase assembly. These groups may be serviced di-
rectly by removing the access cover from the crankcase as
described in “REMOVING TRANSMISSION,” thereby ex-
posing all transmission parts for repair.

NOTE

On 1975 and 1976 models shifter linkage parts must
be removed before transmission can be serviced as
outlined in 1975 AND 1976 SHIFTER LINKAGE, " be-
low.

1975 AND 1976 SHIFTER LINKAGE

DISASSEMBLING, ASSEMBLING AND ADJUSTING

SHIFTER PEDAL AND CROSS SHAFT MECHANISM
NOTE

The shifter pedal is located on the left side of the
motorcycle and is connected through a cross shaft to
the shifter mechanism on the right side.

Loosen rear exhaust pipe port clamp (6), Figure 3-4, and
position out of the way. Remove front muffler. Remove right

side footrest (11) along with rear brake mechanism (12A)
and let hang free out of the way. Remove sprocket cover by
removing two attaching screws (13), Figure 3-4.

From the left side of motorcycle, remove shifter foot pedal
(1), Figure 4-19 as follows. Before removing, place a mark
on splines of cross shaft (9) and pedal (1) to indicate ori-
ginal position for reassembly reference. Then remove
screws (2). Insert screwdriver into slot as a wedge and pull
pedal from cross shaft. On the right side of motorcycle, re-
move rear end of shifter link (6) from pin of arm (9) by re-
moving lock ring (5). Loosen locknut (8) and unscrew pivot
end (7), noting number of turns required for reassembly re-
ference. Temporarily replace pivot end back on pin.

At this point, minor adjustments can be made by adjusting
shifter link (6) as follows:

Position pedal (1) on splined shaft (9) so that it is 1/8 in.
from the foot peg while at the same time adjusting pivot end
(7) either in or out on shifter link (6) until cross shaft (9) is
3/16 in. from swing arm as shown in Figure 4-20.

NOTE

These dimensions should be measured on the maxi-
mum upshift motion of the shifter pedal into 4th gear.

If the dimensions specified cannot be achieved, major ad-
justments must be made by repositioning lever (13) on
shifter shaft (16) as follows:

1. Shift pedal 5. Lock ring
2. Screw (2) 6. Shifter link
3. Washer (2) 7. Pivot end
4. Nut (2) 8. Nut

T
3
9. Cross shaft and arm 13. Lever
10. Bushing (2) 14. Screw
11. Pin - 15. Lockwasher
12. Clip 16. Shifter shaft

Figure 4-19. Shifter Linkage Mechanism - Exploded View - 1975 and 1976
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| VERTICAL

RIGHT
SIDE

Figure 4-20. Shifter Linkage Mechanism -
Adjustment - 1975 and 1976

Remove gearcase cover by following procedure as outlined
in paragraphs under "GEARCASE COVER AND TIMING
GEARS" in Section 3 of this manual. In this procedure, itis
necessary to perform only those steps needed to remove the
cover. With gearcase cover removed, pull lever (13) from
shifter shaft (16) by first removing screw (14) and lock-
washer (15). However, before removing, place a mark on
splines of both shifter shaft (16) and lever (13) to indicate
original position for reassembly reference. Reposition lever
(13) on shifter shaft (16) either a spline forward or a spline
backward while at the same time repeating steps above, to
achieve the correct dimensions as shown in Figure 4-20.

This completes the disassembling and adjusting proce-
dure. Inspect the parts for wear or damage. Replace any
parts that inspection reveals are needed. Clean all parts
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thoroughly and reassemble remaining parts in reverse
order of disassembly.

REMOVING TRANSMISSION

Place an oil drain pan under clutch and remove footrest,
stoplight switch, rear brake foot pedal (1974 and earlier) or
shifter pedal (1975 and later), chain case cover, clutch, front
chain and compensating sprocket as described in
"CLUTCH.”

Remove starter crank assembly, right footrest and foot shifi
lever (1974 and earlier) or brake pedal (1975 nd later).
Loosen exhaust pipe, remove transmission sprocket cover,
starter crank gear, starter clutch gear and starter crank-
shaft as described in “STARTER.”

See Figure 4-21 and proceed as follows:

Loosen mainshaft nut (1) and disconnect rear chain by
removing chain connecting link. Remove transmission
mainshaft nut (1) and lockwasher (2). If mainshaft sprocket
(3) is tight on shaft, use All Purpose Claw Puller to remove
sprocket. To avoid tooth breakage grasp two teeth with each
end of puller. Remove retainer screws (4), oil seal and re-
tainer (5) and gasket (6).

See Figure 4-22. Remove four access cover capscrews (2).
Remove access cover from crankcase with transmission
parts attached to the cover (see Figure 4-24) by tapping on
mainshaft end from right side of motorcycle.

This method removes the complete transmission.

An alternate method of removing the access cover is topull
it out using Access Cover Puller, Part No. 95560-57, as
shown in Figure 4-23. The difference between this method
and the one above is that the mainshaft remains attached to
the right crankcase half. In this case, do not remove
sprocket (3, Figure 4-21) from mainshaft. Attach tool and
press mainshaft out of transmission as access cover is
pulled away from the crankcase half.

SHIFTER MECHANISM (Figure 4-25)

To free shifter mechanism from access cover, remove main-
shaft second gear (1, Figure 4-27), capscrew (1, Figure 4-
25) and lock (2). With a Tru-arc Pliers remove retaining
ring (3) and washer (4). Free cam (5), pawl carrier (6 or 6A),
pawl carrier support (7) and pawl carrier support shims (7A)
(if used). Remove pawl carrier springs (8) from pawl carrier
support. On 1970-71 models, remove shifter pawls and
springs (9). To disassemble 1972 and later pawl assembly
remove retaining rings (9D) to free pawls, spacers and
springs (9A, 9B and 9C) from pawl carrier (6A). To free
shifter forks (10) and finger rollers (11), remove fork shaft
(16) from access cover. Mark fork so they can be reassem-
bled in the same position.

MAINSHAFT AND COUNTERSHAFT GROUP
(Figure 4-27)

Remove mainshaft (2), thrust washer (3) and 23 rollers (4)
from right crankcase. Remove low gear (5) from mainshaft
splines. Pry retainer ring (6) from groove in mainshaft and
discard ring. Slip washer (7) and third gear (8) from
mainshaft.



. Mainshaft nut

. Mainshaft lockwasher

. Mainshaft sprocket

. il seal retainer screw
and lockwasher (4)

. Oil seal and retainer

. Oil seal gasket
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Figure 4-21. Transmission Mainshaft Sprocket

Support access cover (9) on arbor press, clutch gear
threaded end up. Carefully press clutch gear (10) from ball
bearing (20). Remove low gear washer (11) and third gear
(12) from countershaft. Press drive gear (13) from counter-
shaft splines and remove gear spacer (14), second gear(15)
and thrust washer (16). Free countershaft low gear (18)and
low gear washer (19). Drift out oiler plug (22) from inside of
access cover.

INSPECTING AND REPLACING PARTS

Thoroughly clean transmission compartment and all
shifter, mainshaft and countershaft parts with cleaning

1. Access cover
2. Access cover cap screws (4)
3. Clutch gear oil seal

Figure 4-22. Transmission Access Cover

solvent. Blow parts dry with compressed air and inspect to
determine if any must be replaced. Replace all parts thatare
badly worn or damaged.

TRANSMISSION SPROCKET (Figure 4-21)

Inspect mainshaft sprocket (3) for badly worn or damaged
sprocket teeth and splines. Discard gasket (6). Check oil seal
and retainer (5), lockwasher (2) and mainshaft nut (1).

SHIFTER MECHANISM (Figure 4-25)

Discard gear shifter cam retaining ring (3). Carefully
examine gear shifter cam (5) for grooved or worn cam slots
at the various running gear positions. Excessive wear at
thrust points will make the transmission difficult to shift
through gear range.

Figure 4-23. Removing Transmission
Access Cover
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Figure 4-24. Transmission Access Cover Removed
(1970-71 Model Shown)

Inspect gear shifter pawl carrier (6 or 6A) for depressions or
grooves worn in fingers that engage shifter lever arm shaft
(17). A badly worn yoke is caused by rubbing action of lever
arm shaft ball, and will result in transmission jumping out of
gear. Examine pawl carrier support for breakage or minute
surface cracks. Loosely assemble shifter cam (5), pawl
carrier (6), support (7), shims (7A) (if used), and check
bearing action for appreciable play. Parts that show ex-
tremely worn or pitted surfaces should be replaced.

Examine pawl carrier springs (8) for breakage or damage
caused by acids in oil. If possible, compare old springs with
new springs. New spring free length is approximately 2-
25/32 in,

NOTE

Do not use cadmium plated, 14-coil pawl carrier
springs. Use only cadmium plated, 16-coil springs or
black phosphatized springs, 14 or 16-coil, when re-
assembling pawl carrier support.

Examine shifter pawls (9 or 9A) for wear, grooves, cracks or
breakage.
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On 1970-71 Models: Insert right and left pawl springs in
their respective carrier (6) holes and check operation. Pawl
must be free in carrier. Free length of new springs is
approximately 1-7/32 in.

On 1972 and later models, check for wear or damage to
pawl (9A) and carrier (6A). Free length of new spring (9B) is
approximately 1-3/4 in. between hooks.

Check shifter forks (10) for bent condition or deep grooves
worn into fork fingers caused by excessive thrust action of
gears. Also examine both shifter forks (10) and finger rol-
lers (11) for breakage.

Inspect shifter cam follower (12) and spring (13) for wear
and damage, especially on thrust face of follower. Check
movement of follower and spring in retainer (14). Free
length of new spring is approximately 1-19/32 in.

Check shaft (16) for bent or damaged condition by slipping
shifter forks on shaft and noting if they have free move-
ment on shaft.

Inspect gear shifter lever arm shaft (17) for wear or bent
condition. Shaft must work freely in bushings. Remove any
high spots from bushings with a half inch reamer. Toensure
against oil leakage, replace oil seal (19) when reassem-
bling.

MAINSHAFT AND COUNTERSHAFT GROUP
(Figure 4-27)

Inspect gears for badly battered, chipped or rounded dogs
and slots at all thrust points. This condition will be
evidenced by transmission jumping out of gear. Examine
gear teeth for pitting, scoring, cracked, chipped condition or
case hardening worn through. Inspect mainshaft, counter-
shaft and all gears for pitting, grooving and excessive wear
on bearing surfaces. Slip gears on shafts and check for wear
and appreciable play. If not within specification limits as
given in transmission “SPECIFICATIONS,” replace worn
parts.

To replace low gear bushing (23), press old bushing out and
new bushing in. To replace clutch gear bushing (27) and
needle roller bearing (28), first remove extension (26) with
vise grip pliers. Drift bushing (27) from gear. Drift needle
roller bearing (28) and washer (29) from opposite end of
gear. Press new bushing into clutch gear shaft. Insert main-
shaft in clutch gear and check to be sure shaft is .001 to
002 in. loose in gear. New bushing may close up and
require reaming to size. Use Reamer, Part No. 94829-42,
for this operation, Install needle roller bearing and spacer,
pressing on printed side of bearing only.

On 1970 models, assemble extension to end of clutch gear
using aluminum paint as a sealer. Install new oil seal and
hub nut O-ring.

Position mainshaft and then countershaft in flywheel truing
device. Rotate shafts and with a dial indicator check shafts
for bent condition. Shafts that are .003 in. or more out of
true must be replaced.

Inspect mainshaft ball bearing (20). Tolerances of clutch

gear in ball bearing and ball bearing in access cover are

given in transmission “SPECIFICATIONS.” If bearing is not

within specification limits or is worn to the extent that it has
appreciable play or shake, replace it.
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1. Cam capscrew 9A. Pawl (2) (1972 and later) 16. Fork shaft
2. Capscrew lock 9B. Pawl spring (1972 and later) 17. Lever arm shaft (1976
3. Cam retaining ring 9C. Pawl spacer (2) (1972 and later) and earlier)
4. Camshaft thrust washer 9D. Pawl retaining ring (2) 18. Shifter shaft bushings (2)
5. Gear shifter cam (1972 and later) 19. Shifter shaft oil seal
6. Pawl carrier (1970-71) 10. Gear shifter forks (2) (variable) 20. Lever arm shaft (1977
B6A. Pawl carrier (1972 and |ater) 11. Finger rollers (2) and later)
7. Pawl carrier support 12. Cam follower 21. Thrust washer (1977
7A. Shim (.010 thick) as required 13. Cam follower spring and later)
8. Pawl carrier springs (2) 14. Cam follower retainer 22. Bushing (1977 and later)
9. Pawl and springs (2) (1970-71) 15. Cam follower retainer lock 23. Seal (1977 and later)

Figure 4-25, Shifting Mechanism - Exploded View

To remove ball bearing (20) from access cover, first remove
and discard snap ring (21). Support access cover on arbor
press and press ball bearing from cover. Apply pressure to
outer bearing race during pressing operation. Do not drive
bearing from cover using a hammer and drift, as damage to
bearing is likely to result.

To reassemble ball bearing, reverse order of disassembly.
Install new snap ring (21).

amine all thrust washers and replace any that are badly
" orn or damaged.

Inspect rollers (4) and roller bearing race (30) and replace if
badly pitted, scored or worn beyond fitting specifications.

To remove a badly worn bearing race, remove retainer ring
(31) and roller bearing washer (32). Discard ring (31). Heat
case surrounding bearing and drift race inward from
outside of case. Press new race in until shoulder is against
case inner surface. See transmission “SPECIFICATIONS,”
Section 4 for correct fit of mainshaft right side roller bear-
ing.
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Figure 4-26. Pawl Carrier and Cam
Assembly (1972 and Later)

Replace needle roller bearings (33 and 34) if worn and not
within tolerances outlined in transmission “SPECIFICA-
TIONS."” Bearings are a press fit and should be removed for
replacement of parts only. Apply pressure to printed side of
bearing when pressing into position. Press needle roller
bearing (34) into access cover 5/64 in. from inner side.
(Oiler plug (22) is installed with oil hole up, as positioned on
access cover, after countershaft end play has been estab-
lished.)

ASSEMBLING TRANSMISSION

Install retainer lock (15, Figure 4-25) and retainer (14) in
access cover. Insert springs (8) into slots of support (7).

1970-71 Models: Position carrier (6) in support (7). Insert
right and left shifter pawis and springs (9) into their respec-
tive sockets, top ratchet engaging grooves facing each
other. Hold spring loaded pawls in place with a thin spoke or
knife blade and assemble cam (5), carrier (6) and support(7)
with shims (7A) (if used). With Tru-arc pliers, install washer
(4) and new retaining ring (3). Hold down one pawl ata time
with knife blade and operate cam (5) to make sure pawls are
free and correctly engaging with ratchet of cam (5).

1972 and Later Models: Install pawls (9A) on pawl carrier
(6A), using spacers (9C) so that holes for spring hooks will
be in alignment. One spacer will be on outside of pawl and
the other will be underneath pawl as shown in Figure 4-26.
Install pawl retaining ring (9D) and spring (9B). Assemble
shifter cam (5) in pawl carrier (6A) retracting pawls one ata
time to do so. Install assembly into support (7) with ear of
carrier (6A) between ends of springs (B). Install washer (4)
and new retaining ring (3). Operate cam (5) to make sure
pawls operate correctly engaging with ratchet of cam.

Shims (7A) are used if necessary to adjust height of shifter
assembly to ensure correct operation of shifter forks.

See Figure 4-27. Supporting access cover on arbor press
table, install clutch gear (10) into ball bearing. Clutch gear
must press in tightly and shoulder must rest against bearing
inner race. Assemble thrust washer (16), second gear (15)
and gear spacer washer (14) on countershaft (17).
Assemble drive gear (13) on shaft. Make sure gear (15)
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TUrns 1ree. Instal couniersndrt group imn acuess vuver. m-
stall mainshaft second gear (1) and shifter fork (10, Figure
4-25), Slip fork on shaft (16, Figure 4-25) finger roller stud
positioned towards access cover and fork finger engaged in
running slot of gear. Repeat operation with secondforkand
countershaft third gear (12), finger roller stud positioned
away from access cover.

Install finger rollers (11, Figure 4-25) on shifter forks and
insert cam follower (12) and spring (13) in follower (14). Be
sure cam follower (12) is free in cam follower retainer (14).

Assemble shifting mechanism to access cover with cap-
screw (1) and retainerring(2, Figure4-25). Inthesameoper-
ation, engage shifter fork finger rollers in slot of shiftercam
(5).

Install the following parts on mainshaft (2, Figure 4-27).
Low gear (5), third gear (8), third gear washer (7) and
retainer ring (6). Always replace ring (6). Use Sleeve, Part
No. 96396-52, to install ring (6) in groove of mainshaft. This
tool prevents the retainer ring from spreading out of shape
during the assembly operation.

Insert assembled mainshaft group in second gear (1) and
clutch gear (10). Select the thinnest low gear variable
washer (11) available and position against shoulder on
countershaft. Position low gear (18) on shaft and with a
feeler gauge check clearance between clutch faces of gears
{18 and 12). Use variable size washers to attain .038 to .058
in. clearance. Washers (11) are available in .065, .075,
.085, .100 in. thickness.

See Figure 4-27. With all parts assembled to access cover,
except variable size washers (3 and 19), rollers (4), washer
(32) and retainer ring (31), check operation of transmission
by shifting through range of gears several times. Then shift
into neutral position (between first and second gear posi-
tions), and with a feeler gauge check clearance between
clutch faces of gears (15 and 12). If correct clearance of .038
to .058 in. is not obtained, it is possible that shifter forks {10)
are bent and should be repaced.

Using a feeler gauge, check clearance between clutch bore
of gears (10and 8)and (8and 1). If correctclearance of .043
to .083 in. is not obtained, it is possible that the shifter forks
are bent or worn and should be replaced.

If correct clearance cannot be obtained with standard size
forks amd spacer washers, -.020 or +.020 size shifter forks
are available to space countershaft third or mainshaft
second gears individually.

Shims (7A, Figure 4-25) should be employed to space both
mainshaft 2nd and countershaft 3rd gears away from ac-
cess cover if necessary.

Make a final check for proper gear engagement by per-
forming the following procedure.

With the transmission completely assembled (not in crank-
case, however), hold on to shifter cam (5), Figure 4-25 sc
that cam follower (12) does not complete the shift. Then,
shift the transmission into all four gears (upshift and down-
shift). In each case, check to see that the sliding gears go
into their respective mating gears at least 50%, with 25%
being the minimum allowable into low gear. If the sliding



Mainshaft second gear
Transmission mainshaft
Mainshaft thrust washer
(variable thickness) -

Controls end play of
mainshaft

Transmission mainshaft

roller (23)

Mainshaft low gear

Mainshaft third gear

retainer ring

Mainshaft third gear washer
Mainshaft third gear

Access cover

Clutch gear

Countershaft low gear washer
(2 reg., 1974 and later)
Countershaft third gear
Countershaft drive gear
Countershaft gear spacer
Countershaft second gear
Countershaft second gear thrust washer
Transmission countershaft
Countershaft low gear

(1972 and earlier)

. Countershaft low gear

(1973 and later)

Countershaft low gear washer
(variable thickness) -

Controls end play of
countershaft

20.
21.

22,
23.

24,
25,

26.
Z7:
28.

29.
30.

32.
33.

34.

Mainshaft ball bearing
Mainshaft ball bearing

snap ring (2)

Countershaft oiler plug
Countershaft low gear

bushing

Clutch gear oil seal (1970 only)
Clutch hub nut O-ring

(1970 only)

Clutch gear oil seal extension
(1970 only)

Clutch gear bushing

Clutch gear needle roller bearing
Mainshaft thrust washer
Mainshaft roller bearing race
Mainshaft roller bearing
retainer ring

Mainshaft roller bearing washer
Countershaft bearing -

closed end

Countershaft bearing - open end

Figure 4-27. Countershaft and Mainshaft Group - Exploded View
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gears ao NoTengage properiy, INspectanarepiace any orine
following parts if found defective: (5), (6 or BA), (7) access
cover, (9 or 9A).

If any partsare replaced, recheck clearances again asa final
step.

ESTABLISHING MAINSHAFT AND COUNTERSHAFT END
PLAY

Temporarily select the thinnest variable low gear washer(s)
(19, Figure 4-27) and mainshaft thrust washer (3) and
install in their respective positions. Install washer (3), ear of
washer down as positioned in transmission compartment.

Temporarily install access cover to crankcase with all trans-
mission parts. Carefully align cover on dowel pins and with
a rawhide mallet, gently tap cover into position. Secure
access cover with four capscrews (2, Figure 4-22).

Using adial indicator, check end play of mainshaft (2), gaug-
ing from sprocket side of shaft. With clutch assembled, end
play should be checked with clutch disengaged. With clutch
disassembled, mainshaft end play must be checked with a
load on the inner race of the access cover as follows: Place
three Clutch Shell Spacers, Part No. 33442-77 or 37753-76
(or a piece of pipe of equal size), on the clutch gear shaft. Us-
ing Clutch Spring Compressor Tool, Part No. 97178-71,
load the access cover inner race with a load equal to force
needed to compress the clutch springs. With load onthe in-
ner race, move the mainshaft back and forth and note read-
ing of the dial indicator.

To check countershaft end play, oiler plug (22, Figure 4-27)
must be removed. Bend a discarded wheel spoke and wedge
in countershaft oil hole. With dial indicator mounted on end
of countershaft, move countershaft back and forth with
bent spoke and note reading of the dial indicator.

If end play of mainshaft or countershaft is not within speci-
fied limits (see Transmission “"SPECIFICATIONS"), remove
access cover and install correct size variable thickness
washers (3 and 19, Figure 4-27) to achieve correct fit.

Variable size washers are available for the mainshaft in
sizes .030 in. to .085 in. and for the countershaft in sizes
.020 in. to .075 in.

With mainshaft and countershaft end play established,
center the gear shifter lever arm shaft (17, Figure 4-25), so
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gt 1L will engage witn gear sniter pawi yoke wnen access
cover is in place. Make sure lever arm is correctly engaged
with shifter pawl yoke by lightly rotating countershaft (17)
and testing for engagement.

With transmission and access cover assembled, install 23
mainshaft rollers (4, Figure 4-27) in bearing race using
grease to hold in position. Install roller bearing washer and
roller bearing retainer ring (32 and 31).

MAINSHAFT SPROCKET, STARTER AND CLUTCH AS-
SEMBLIES (Figure 4-21)

Install foot shift lever and shift transmission into fourth
gear. Install gasket (6), oil seal and retainer (5) and screws
(4). Do not tighten screws (4). Temporarily position sprocket
(3) on mainshaft to correctly locate retainer (5). Remove
sprocket (3) and securely tighten screws (4). Reassemble
sprocket, lockwasher (2) and mainshaft nut (1). Tighten nut
(1) and bend ears of lockwasher (2) against head of nut (1).
Install release rod end, and chain.

Install starter as described in “STARTER.”
Install clutch as described in “CLUTCH.”

Fill transmission compartment with engine oil as de-
scribed in “LUBRICATION,” paragraph following.

LUBRICATION

With motorcycle standing straight up, remove oil filler plug
and oil level plug. The oil filler plug is located near the top of
the chain case cover and the oil level plug is located near the
bottom of the chain case cover.

Refill transmission with same grade of oil used in engine.
Add oil until it begins to overflow through oil level hole. Per-
mit excess oil to flow from oil level hole until it ceases torun.
This is correct oil level. Reinsert and tighten oil level and oil
filler plug.

Drain transmission and refill to correct level with fresh,
clean oil once each year or every 5000 miles, whichever
comes first. If transmission should become submerged in
water, drain immediately and refill with clean oil to the cor-
rect level.



TOOLS

Pin spanner wrench for shaft nut.

Part No. 94557-556 Compensating Sprocket
Shaft Nut Wrench

Fits clutch hub nut.

Used in combination with claw
puller for pulling close fitting
gears or bearings.

Part No. 95637-46 Wedge Attachment for
Claw Puller

Used to pull clutch hub from
clutch gear spline.

Part No. 94829-42 Clutch Gear Bushing Reamer

Part No. 95960-52A Clutch Hub Puller

Special pliers forremovingandre-
placing lock rings.

Part No. 85017-61 External Lock Ring Pliers

Screws onto clutch gear end and
pulls transmission access cover
which is a press fit on two dowels.

Used to remove sprocket shaft ex-
tension.

Part No. 95560-57 Transmission Access
Cover Puller

Part No. 96015-56 Sprocket Shaft
Extension Puller
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Special pliers for removing and re-
placing lock rings.

96215-49 Small

96216-49 Large

Internal Lock Ring Pliers

Used to hold clutch shell from
turning when engine sprocket,
clutch hub and rear chain front
sprocket nuts are removed.

For installation of mainshaft 3rd
gear retaining ring - to ensure re-
taining ring in not spread too

E@ much.

Part No. 97175-55 Clutch Lock Plate (1970)
97173-71 Clutch Lock Plate (1971 & Later)

Part No. 96396-52 Mainshaft 3rd Gear
Retaining Ring Sleeve

Locks the engine sprocket teeth
and the clutch sprocket teeth to
prevent rotation when nuts are
removed or installed.

For installing flywheel assembly
into crankcase Timken bearing.

g
Ty
a4

Part No. 97200-55 Sprocket Locking Link
(1976 & Earlier)

Used to loosen and tighten clutch
adjusting screw locknut, also to
unscrew access hole plug.

Part No. 97081-54 Sprocket Shaft
Bearing Tool

Part No. 94580-71 Clutch Adjusting Nut
Wrench - 1971 & Later Fits 13/16" Hex

Used to install clutch hubs, clutch
gear extension, transmission
mainshaft sprocket.

Used to assemble and disassem-
ble clutch.

Part No. 97170-55A Hub Installing Tool
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Part No. 97178-71 Clutch Spring Compressor
(1971 & Later)
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GENERAL

SPECIFICATIONS

LT e e S B Coil, double secondary outlet
Spark timing

Breaker points setting ................. .018 in. gap
SEAMCOCCUIS At s uvivrimmnias vaami 40° + 2.5°
Approx. 10° fully retraded
Cylinder variance ................ Not to exceed 2.5°
Sparkplug ........... Harley-Davidson No. 4 (standard)
Harley-Davidson No. 4R (resistor type)
ST s S e AR e 14 mm
RPN e s 025-.030 in,
Tghtening torque: . ..o i smes v s 30 ft-lbs

Battery
KEH cuvnnsmpesnmmamaevaidas s 12 volt, 32 amp hr.
BECH «oaimemmasmsmms s aEtis 12 volt, 7 amp hr.
Starter
L i Elect., 12 volt Bendix Drive
REGH s s R Manual
Genarator: «navreiasseror Two brush shunt, external
regulator control
Regulator .......o.comseons Current and voltage control
HOFN .ccinannmanna o cn oneis s Electric vibrating
Lights
Headlamp (sealed beam) ..... 35W lower, 45W upper
BOP HGIE oo s maun i s westiees 32cCP
TAEHGHE oo soimmvsassmmmmismems ssewmiesis s 4 C.P.
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WIRING

D oo~N =

KEY FOR WIRING DIAGRAM (Figure 5-1)

. Fork terminal board (terminals 1 to 5)
. Headlamp dimmer switch

. Horn switch

. Generator “F"" and “A" terminals
. Regulator

“BAT" or B terminal
“GEN" or D
“F" or DF terminal

. Overload circuit breaker
. Tail lamp
. Junction terminal board

(4 terminals)

. Starter motor (XLH)

. Starter solenoid (XLH)
. Battery

. Rear stoplight switch

. lgnition coil

. Ignition circuit breaker
. Ignition - light switch
. Oil signal light switch

. Starter button (XLH)

. Horn

. Speedometer light

. Oil signal light

. High beam indicator light
. Generator indicator light
. Headlamp

. Tachometer light

. Direction signal switch

. Direction signal flasher

. Left front direction lamp
. Right front direction lamp
. Left rear direction lamp

. Right rear direction lamp
. Front stoplight switch

. Crankcase bolt

. Connector

. License lamp

. Starter Relay (XLH)

KEY TO COLOR CODE

BLACK
WHITE
ORANGE
RED
GREEN
YELLOW
VIOLET
BLUE
BROWN

GRAY

@eEROOEE®®

o
LT
L

Figure 5-1. Wiring Diagram, 1970-71 Model XLH




0~ =

10.
i
12

13
14.
15.
16.
17.
18.
. Ignition - light switch
20.

KEY FOR WIRING DIAGRAMS (Figures 5-2 and 5-2A)

. Fork terminal board (terminals 1 to 5)
. Headlamp dimmer switch
. Horn switch

. Generator “F” and “A” terminals
. Regulator

“BAT" or B terminal
"GEN" or D

“F" or DF terminal
Overload circuit breaker
Tail lamp

Junction terminal board
(4 terminals)

Starter motor (XLH)
Starter solenoid (XLH)
Battery

Rear stoplight switch
Ignition coil

Ignition circuit breaker

Oil signal light switch

. Starter button (XLH)

. Horn

. Speedometer light

. Oil signal light

. High beam indicator light
. Generator indicator light
. Headlamp

. Tachometer light

. Direction signal switch

. Direction signal flasher

. Left front direction lamp

. Right front direction lamp
. Left rear direction lamp

. Right rear direction lamp
. Front stoplight switch

. Crankcase bolt

. Connector

. License lamp

. Starter Relay (XLH)

KEY TO COLOR CODE

BLACK
WHITE
ORANGE
RED
GREEN
YELLOW
VIOLET
BLUE
BROWN
GRAY

@EELLOEEE®

b6-4
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Figure 5-2. Wiring Diagram, 1970-71 Model XLCH

Figure 5-2A. Wiring Diagram, 1972 Model XLH (Standard Seat)
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1. Fork terminal board (terminals 1 to 5)
6. Headlamp dimmer switch
7. Horn switch
8. Generator “F'' and “A" terminals
9. Regulator
“BAT" or B terminal
“GEN" or D

“F" or DF terminal
10. Overload circuit breaker
11. Tail lamp
12. Junction terminal board
(4 terminals)
13. Starter motor (XLH)
14. Starter solenoid (XLH)
15. Battery
16. Rear stoplight switch
17. Ignition coil
18. Ignition circuit breaker
19. Ignition - light switch
20. Oil signal light switch

21.
22,
23.
24,
25;
26.
27.
28.
29,
30.
31.
32.
33.
34,
35,
36.
37.
38.
39.

KEY FOR WIRING DIAGRAMS (Figures 5-2B, 5-2C and 5-2D)

Starter button (XLH)
Horn

Speedometer light

Oil signal light

High beam indicator light
Generator indicator light
Headlamp

Tachometer light
Direction signal switch
Direction signal flasher
Left front direction lamp
Right front direction lamp
Left rear direction lamp
Right rear direction lamp
Front stoplight switch
Crankcase bolt
Connector

License lamp

Starter Relay (XLH)

KEY TO COLOR CODE

BLACK
WHITE
ORANGE
RED
GREEN
YELLOW
VIOLET
BLUE
BROWN

@OROOOEE®®

GRAY

0 a\gl
L
L

Figure 5-2B. Wiring Diagram, 1972 Model XLCH (Standard Seat)




) Figure 5-2D. Wiring Diagram, 1972 Model XLCH (Low Seat)
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Lo, -

KEY FOR WIRING DIAGRAMS (Figures 5-2E and 5-2F)

KEY TO COLOR CODE

. Starter motor

. Starter solenoid

. Battery

. Rear stoplight switch

. Ignition coil

. Ignition breaker (timer)
. Ignition - light switch
. Oil signal light switch
. Starter button

. Horn
. Speedometer light
. Oil signal light

. Fork terminal board (terminals 1 to 5) 23. High beam indicator light
. Headlamp dimmer switch 24. Generator indicator light
. Horn switch 25. Headlamp
. Generator “F" and “A’" terminals 26. Tachometer light
. Regulator 27. Front stoplight switch
“BAT"” or B+ terminal 28. Crankcase bolt
“GEN" or D+ 29. Starter relay
“F"" or DF terminal 30. Engine stop switch
. Tail lamp 31. Rear harness connector

. Lighting circuit breaker

. Accessory circuit breaker

. Ignition circuit breaker

. Connector

. Frame bolt

. Right direction signal switch
. Left direction signal switch
. Direction signal flasher

. Left front direction lamp

. Right front direction lamp

. Left rear direction lamp

. Right rear direction lamp

BLACK

®

WHITE
ORANGE
RED
GREEN
YELLOW
VIOLET
BLUE
BROWN
GRAY

TAN

PPeRRLLEEE®




FUSE WIRE 1974

Figure 6-2F. Wiring Diagram, 1973-74 Model XLCH




CONDUHWN -

11.
12.
13.

15.
16.
17.
18.
18.

KEY FOR WIRING DIAGRAMS (Figures 5-2G and 5-2H)

. Headlamp housing 21. Speedometer light

. Socket plug combination 22. 0il signal light

. Socket plug combination 23. High beam indicator light

. Socket plug combination 24. Generator indicator light
Wiring harness 25. Headlamp socket

. Headlamp dimmer switch 26. Tachometer light
Horn switch 27. Front stoplight switch

. Generator “F" and A" terminals 28. Crankcase bolt

. Regulator 29. Starter relay
“BAT" or B+ terminal 30. Engine stop switch
“GEN" or D+ 31. Rear harness connector
“F" or DF terminal 32. Lighting circuit breaker

. Tail lamp 33. Accessory circuit breaker
Starter motor 34. Ignition circuit breaker
Starter solenoid 35. Connector
Battery 37. Right direction signal switch

. Rear stoplight switch 38. Left direction signal switch
Ignition coil 39. Direction signal flasher
Ignition breaker (timer) 40. Left front direction lamp
Ignition - light switch 41. Right front direction lamp
0il signal light switch 42. Left rear direction lamp
Starter button 43. Right rear direction lamp

. Horn

KEY TO COLOR CODE

GOREERLEEEE®®

BLACK
WHITE
ORANGE
RED
GREEN
YELLOW
VIOLET

BLUE
BROWN

GRAY

TAN
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Figure 5-2H. Wiring Diagram, 1975 and 1976 Model XLCH
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10.
& [
12.
. Battery
14,
15.
. Ignition breaker (timer)
17.
18.
19.
20.
. Speedometer light
22,

KEY FOR WIRING DIAGRAMS (Figures 5-21 and 5-2)

. Headlamp housing

. Socket plug combination
. Socket plug combination
. Socket plug combination

Wiring harness

. Headlamp dimmer switch

. Horn switch

. Generator “F" and “A” terminals
. Regulator

“BAT"” or B+ terminal
“GEN" or D+

“F"" or DF terminal
“GND" terminal

Tail lamp

Starter motor

Starter solenoid

Rear stoplight switch
Ignition coil

Ignition - light switch
Qil signal light switch
Starter button

Horn

Qil signal light

23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34,
35.
37.
38.
38.
40.
41.
42,
43.
44,
45.
46.
47.
48.

High beam indicator light
Generator indicator light
Headlamp socket
Tachometer light

Front stoplight switch
Crankcase bolt (under battery)
Starter relay

Engine stop switch

Rear harness connector
Lighting circuit breaker
Accessory circuit breaker
lgnition circuit breaker
Connector

Right direction signal switch
Left direction signal switch
Direction signal flasher
Left front direction lamp
Right front direction lamp
Left rear direction lamp
Right rear direction lamp
Tag, brown (R)

Tag, violet (L)

Bolt to frame

Main circuit breaker
Handlebar bolt

KEY TO COLOR CODE

BLACK
WHITE
ORANGE
RED
GREEN
YELLOW
VIOLET
BLUE
BROWN

GRAY

@OREROOEEOE

TAN




SHORT
TEHMINAL

Figure 5-21. Wiring Diagram, 1977 Model XL

000000

COPPER
COLORED
TERM

Figure 5-2J. Wiring Diagram, 1977 Model XLCH
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KEY FOR WIRING DIAGRAMS (Figures 5-2K and 5-2L)

. Headlamp housing

. Socket-plug combination
. Socket-plug combination
. Socket-plug combination

Wiring harness

. Headlamp dimmer switch
. Horn switch

. Generator “F" and “A” terminals
. Regulator

. Tail lamp

. Starter motor

. Starter solenoid

. Battery

. Rear stoplight switch

. Ignition coil

. Ignition breaker (timer)

. Ignition - light switch

. Oil signal light switch

. Starter button

. Horn
. Speedometer light
. Oil signal light

. High beam indicator light
. Generator indicator light
. Headlamp socket

26.
27.
28.
29,
30.
a1
32.
33;
. lgnition circuit breaker

. Connector

. Right turn signal switch

. Left turn signal switch

. Turn signal flasher

. Left front turn signal lamp

. Right front turn signal lamp
. Left rear turn signal lamp

. Right rear turn signal lamp
. Tag, brown (R)

. Tag, violet (L)

. Bolt to frame

. Main circuit breaker

. Handlebar bolt

. Diode

. Rear turn signal lamp harness connector
. Regulator connector

Tachometer light
Front stoplight switch
Crankcase bolt (under battery)

Starter relay

KEY TO COLOR CODE

Engine stop switch

Tail lamp harness connector
Lighting circuit breaker
Accessory circuit breaker

BLACK
WHITE
ORANGE
RED
GREEN
YELLOW
VIOLET
BLUE
BROWN

GRAY

@DOGCRLOOEE®E®

TAN
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Figure 5-2K. Wiring Diagram, 1978 Model XLH

Figure 5-2L. Wiring Diagram, 1978 Model XLCH




SWITCHES

BUTTON SWITCH (Figure 5-3)

This type switch is used for momentary closing of circuits to
horn, magneto or starting motor and is located on handle-
bar. Terminal has either one or two wires.

SPREAD 7
STRANDS & SOLDER 6

. Screw (2)
. Housing
Button
Upper contact
Spring

. Plastic washer
Lower contact

. Nylon insulating cap

ONO OB WN = (N

Figure 5-3. Button Switch (1970 to 1972) -

To disassemble switch, remove screws (1, Figure 5-3) from
housing. Pull remaining parts from housing as an assembly.

To replace the switch wires, unsolder or cut wires from con-
tacts. The wire ends should have about 1/4 inch of insula-
tion stripped off.

Lead one wire through cup, lower contact, plastic washer
and spring to upper contact. Be sure parts are arranged as
shown. Insert one wire end through center of upper contact,
spread strands out flat over contactand solder. Lead second
wire through cup and solder to lower contact.

Insert button and assembled parts in housing and reinstall
switch on handlebar,

HANDLEBAR SWITCH ASSEMBLY -
1973 AND LATER (Figure 5-4, 5-5)

The left handlebar switch assembly, contains a rocker arm
switch (Headlamp hi-lo beam) and two pushbutton
switches (Horn and left turn signal). The right handlebar
switch assembly contains a rocker arm switch (emergency
engine cut-off) and two pushbutton switches (engine start
and right turn signal). Individual rocker arm and push-
button switches can be replaced if defective.

To replace individual switches, remove four screws (1) and
pull off cover (2) assemblies. Remove screws (3) and rocker
switches (4 and 5) or screws (6), retainer (7) and push-
button switch (8) as needed. Reassembly is the reverse of

Exploded View disassembly.
1. Screw 7. Retainer
2. Switch housing cover 8. Pushbutton switch
3. Screw 9. Rubber cap
4. Rocker switch (Hi-Lo) 10. Stop light switch
5. Rocker switch (Run-Off) 11. Washer
6. Screw 12. Button cap

4

rn

LEFT

RIGHT

Figure 5-4. Handlebar Switch Assembly Left
(1973 and Later)

Figure 5-5. Handlebar Switch Assembly Right
{1973 and Later)
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STOPLAMP FRONT BRAKE SWITCH
(Figure 5-5)

To replace stop light switch in right handlebar assembly, re-
move cover (2) and rubber cap (9). Disconnect wires and un-
screw switch (10) and washer (11) from housing. Switch
parts are not serviceable. Switch must be replaced as a unit.

IGNITION - LIGHT SWITCH (Figure 5-6)

The combination ignition - light switch is a three position
switch. The vertical position is OFF. For U.S.A. operation,
the next two clockwise positions are ignition and headlight.
Key will lock ignition in OFF pasition only. Switch must be
replaced as a unit.

STARTER SOLENOID SWITCH
(Figure 5-7)

Solenoid switches are designed to close and open electri-
cal circuits electro-magnetically. Switches of this type
consist basically of contacts and a winding around a hollow

IGNITION
| AND LIGHTS

IGNITION
AND LIGHTS

Figure 5-6. Ignition Light Switch

cylinder containing a movable plunger. When the winding
is energized by the battery through an external control cir-
cuit, the magnetism produced pulls the plunger into the coil.
The contact disc attached to the plunger moves againsttwo
main switch contacts closing the circuit.

Solenoid switch individual parts are replaceable as shown
in exploded view, Figure 5-7.

(@ 7
I
I

-

. Roll pin

. Spring retainer
Spring

Rubber boot

Roll pin

. Solenoid plunger

. Return spring

. Gasket

. Spacer

10. Starter solenoid switch
11. Lockwasher and nut
12. Lockwasher and nut
13. Lockwasher and bolt
14. Rubber cover

14

CONOO AWK =

Figure 5-7. Solenoid - Exploded View
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The control circuit wire from handlebar starter button is

connected to small terminal stud (2, Figure 5-9). Battery

cable must be connected to the large, longest stud (3, Fig-

ure 5-9) and starter motor cable is connected to the large,

shorter stud (1, Figure 5-9). If cables are reversed, solenoid
& oils will remain in circuit and drain battery.

WNhen it is suspected that a solenoid switch is defective,
tests should be made of the solenoid coil winding and con-
tinuity through the main switch when contacts arein closed
position. Using the test circuit described, these two tests
can be made simultaneously.

With solenoid disconnected from control circuit, battery and
motor and with plunger in place, make test circuit con-
nections as follows: (See Figure 5-8.)

12V TEST LIGHT
t21c.p)

Figure 5-8. Test Circuit

STARTER MOTOR
TERMINAL

PULL-IN COIL 3.~

STARTER BUTTON
TERMINAL\ 0 0 0 0

] et osse

g
BATTERY

TERMINAL
CONTACTOR PLATE

HOLD~IN COIL 6.

Figure 5-9. Solenoid Internal Wiring Diagram

Since solenoid coil requires 12 volts to actuate plunger
closing main switch contacts, use a 12 voltbattery. Leads A
and B are connected to terminals 1 and 2 (coil terminals) to
actuate solenoid. A sharp click should be heard from the
solenoid switch when making this condition. No click or a
heavy spark at the terminals when connecting wires would
indicate either an open or short in the solenoid winding and
solenoid switch must be replaced. If the solenoid winding

hecks good and plunger does close main switch contacts,

\ere is still a possibility contacts are badly burned or
— 'oded and will not pass heavy current.

To test continuity on the main coniacts, CoONNect a 1est buin
of at least 21 CP (12 volts) between terminal 3 and battery
positive post and repeat previous test. A bright glow of the
test bulb indicates main switch contacts are passing
current.

STARTER RELAY SWITCH

The starter relay switch is a solenoid switch controlled by
the starter button on the right handlebar. Its purpose is to
increase the current supply for operating the starter sole-
noid. Internal wiring diagram is shown in Figure 5-10.

Figure 5-10 shows a test circuit using a 12 volt battery and
stop lamp bulb. Contacts should close and bulb should light
when connection is made at positive post of battery and
should go out when connection is broken. Switch parts are
not serviceable. Switch must be replaced as a unit.

SMALL
TERMINAL

12y BULB

Figure 5-10. Starter Relay Internal Wiring
Diagram and Test Circuit

CIRCUIT BREAKERS

To protect the motorcycle wiring, there are four circuit
breakers: main, lighting, accessory and ignition.

They are located on the frame in front of the battery and are
accessible by removal of the seat and/or battery.

Each of these breakers is self-resetting and automatically
returns steady power to the circuit when an electrical fault
that causes it to trip is found and corrected. If the electrical
fault is not found and corrected, the breaker cycles on and
off causing the motorcycle to operate erratically and
eventually the battery will lose its charge.

Vs



LAMPS

I:IEADLAMP

ne headlamp is a sealed beam type, specially designed and
made for Harley-Davidson motorcycles. When replace-
ment is required, use only the prescribed sealed beam unit.
If either filament burns out, or the lens breaks, the entire
unit must be replaced.

To remove sealed beam unit, remove screw from outer
clamping ring. Pry unit from rubber mounting and pull con-
nector block from unit prongs.

Assembly is the reverse order of disassembly. Be sure
connector block contacts are clean to ensure a good elec-
trical contact. After final assembly, readjust headlamp as
described under “ADJUSTING BEAM.”

Headlamp mounting nut is located under snap plug on
mounting bracket.

ADJUSTING BEAM

To get the greatest efficiency from the headlamp and to
meet the requirements of the law, correctly adjust head-
lamp beam according to the following instructions.

Draw a horizontal line on a wall or screen exactly the same
height as the center of the headlamp to be checked and
adjusted. Then, position the motorcycle on a level surface
with headlamp approximately 25 feet away from the test
pattern. Have a rider sit on the motorcycle to simulate actual
running conditions. Motorcycle must be vertical with front
wheel in straight ahead alignment and tires correctly in-
flated. Aim the headlamp directly at the screen and turn on
the light switch. Set beam selector switch on the high beam
position, and check beam for height and direction.

The top of the main beam of light should register even with,
but no higher than the horizontal line of the test pattern.

To aim beam, loosen the headlamp mounting nut and posi-
tion the lamp to correctly adjust the beam of light in rela-
tion to the horizontal line. At the same time, turn the head-
lamp right or left to direct the beam of light straight ahead.
Tighten the clamp nut after the lamp is correctly adjusted.

BULB CHART
Bulbs Candle Power Harley-Davidson
Lamp Description Rqd. or Wattage Part Number
12 V.
Headlamp
Hi Beam 45 Watts
Lo Beam 1 35 Watts 67717:65
Tail Lamp
Tail Lamp 4 CP.
Stoplight ! 32 CP. SRTH60%
Ge.nerato.rf’Oil Pressure 1 4 C.P. 68536-70 (1970 to early 1972)
Signal Lights 68536-72 (late 1972 to 1974)
68536-75 (1975 to 1978)
High Beam Indicator 1 2:C.P. 71092-68 (1970 to 1974)
71090-64 (1975 to 1978)
Speedometer/Tachometer Lights 1 2CP 71090-64
ACCESSORIES
Turn Indicator Lamps 4 3CP 68166-64 (1970 to early 1973)
32 C.P. 68572-64A (late 1973 to 1978)
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GENERATOR

The standard generator is a direct current two pole, two
brush unit with charging rate governed entirely by a voltage

egulator. The regulator functions to increase charging rate
when the battery charge is low or current is used, and to de-
crease charging rate when no current is being used and the
battery is nearing full charge.

CHECKING GENERATOR

It is possible to troubleshoot faulty generator without re-
moving the generator from the engine or, if necessary to
remove it, without completely disassembling the gener-
ator. When a generator stops charging or not charging at a
satisfactory rate as evidenced by a “dead” battery or signal
light on switch panel remaining lighted, it is recommended
that unless the trouble is known definitely, the following
checking sequence be used:

Make certain the generator signal light circuit is not
grounded. Remove the wire or wires from the regulator ter-
minal (on 1977 and earlier models, terminal marked D+ or
“GEN") and position so contact is not made with motor-
cycle. Turn ignition on. If generator light on instrument
panel goes on, light circuit is grounded and may be reason
for the generator not charging. If this circuitis grounded the
condition must be corrected. If the generator signal lightcir-
cuit tested O.K. or if a grounded condition has been cor-
rected, proceed to testing generator output.

TESTING GENERATOR OUTPUT (See Figure 5-13)

Remove wire from “F" terminal of generator. Connect a
short jumper wire from generator “F""terminal to ground on
motorcycle. Remove wire or wires from generator "A"”
terminal and connect the positive lead of a 0-30 ampere
ammeter. Start engine and run at a speed of 2000 rpm (ap-
proximately 40 mph). Then momentarily connect negative
lead of ammeter to motorcycle battery positive terminal. If
the ammeter reads 10 amperes or more for a 12 voltgener-
ator, generator is not at fault. Therefore, the difficulty is in

REGULATOR

GENERATOR

O
AMMETER

Figure 5-11. Generator Output Test
Wiring Diagram

the regulator or wiring circuit. (See “VOLTAGE REGULA-
TOR.") If generator shows no charge or charge below mini-
mum rate, it must be removed for further checking.

IMPORTANT

Do not ground regulator “F*" (XLH) or “BT" (XLCH)
terminal to check output without first disconnecting
wires from terminal or damage to regulator will re-
sult.

Avoid running with generator field grounded for extended
periods. Disconnect ammeter lead from battery before
stopping engine to avoid discharging battery through gen-
erator.

CAUTION — It is advisable to “*Flash’’ field coils when-
ever wires have been removed from generator or regula-
tor; or after generator or battery has been removed and is
reinstalled. This is done to make sure generator has cor-
rect polarity. (See 'POLARIZING GENERATOR", pages
5-27.)

REMOVING GENERATOR

Disconnect red wires from "BAT"" terminal on voltage regu-
lator. Disconnect wires from generator “F’ and A"
terminals.

Remove two long screws through timing gearcase cover
that secure generator to gearcase.

Remove generator from chassis out left side of motorcycle.

INSPECTING BRUSHES (Figure 5-12)

Inspect brushes to make certain they are not worn out,
broken or gummy and sticking in brush holders.

Remove commutator end cover nuts (7), washers (8), and
frame screws (9).

Pry or gently tap commutator end cover (10) off frame and
armature shaft. Remove brush holder mounting plate (13)
from frame. Disconnect both black brush wires and gener-
ator positive brush cable from brush holder terminals.

Remove brushes from brush holders and clean brush hold-
ers with cleaning solvent. Blow dry with compressed air.
Replace brushes when longest side of brush measures 1/2
in. or less. Seat new brushes with a brush seating stone.

TESTING FIELD COILS (Figure 5-13)

Internal conngctions of generator field coils to brushes and
terminals are shown in Figure 5-13.

Arrange an ammeter and battery in series with test points
connected to leads.
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. Mounting gasket

. Gear shaft nut

. Gear shaft washer

. Drive gear

. Drive end oil deflector

. Brush cover strap

. Commutator end cover nut (2)
. Commutator end cover washer (2)
. Frame screw (2)

. Commutator end cover

. Brush cable nut (2)

. Brush cable washer (2)

. Brush holder mounting plate

. Armature

. Terminal screw nut (2)

. Terminal screw lockwasher (2)
. Insulating washer (2)

. Terminal insulator

. Terminal bolt clip

. Terminal screw bushing (2)

. Bracket insulator

. Terminal screw (2)

. Positive brush cable

. Terminal screw (see item 22)
. Bearing retainer

. Armature bearing

. Bearing retainer

. Drive end plate

. Armature oil seal

. Pole shoe screw (2)

. Pole shoe (2)

. Field coil (2)

. Frame

. Terminal screw nut (2)

. Terminal screw lockwasher (2)
. Brush (2)

37.
38.

Brush spring (2)
Brush holder plate
screw (2)

. Brush holder plate

screw washer (2)

. Brush holder plate

screw washer (3)

. Brush holder plate rivet (2)
. Brush holder insulation

. Brush holder spacer

. End cover bearing

. Generator oil wick

. Commutator end cover

oil cup

. Brush cover screw, lock-

washer and nut

. End locating pin (2)
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MODEL 65A-12V,

Figure 5-13. Generator Wiring Diagram

NOTE

All 12 volt generators are stamped “12V" following
model no. on frame. Use a 12 volt battery for testing
12 volt generators. During all tests be particularly
careful to avoid overloading or shorting ammeter. An
overload is indicated by the needle going beyond
range of calibrated scale. Adirect short is indicated by
needle swinging violently to extreme limit of its travel.
In either case, contact must be broken instan-
taneously to avoid damaging the ammeter. In making
the following tests, first make only a flicking, momen-
tary contact to determine if a short is present. If
ammeter needle does not go beyond calibrated scale,
it is safe to make continuous contact. As added pre-
caution, work on a bench with a nonconductive top.
Never touch test points together.

1. Remove brushes or insulate brushes from commutator.
Touch one test lead to “F" terminal and the other to any part
of the generator frame. There should be no reading. Move
first terminal lead to A" terminal. A reading at either con-
tact indicates a terminal or field coil is grounded to frame. If
no reading was obtained, follow further disassembly pro-
cedure and eliminate step 2.

Remove generator drive gear using Gear Puller, Part No.
95715-19A.

Press armature out of ball bearing with arbor press and re-
move. Disassemble terminals, remove field coil leads,
inspect terminal components for cracked or worn through
insulating materials and, if parts appear serviceable, reas-
semble terminal components eliminating field coil leads.

2. Recheckterminal toground contacts as described in step
1. No reading indicates terminals are properly insulated. If
reading was obtained in step 1, but not in step 2, field coils
are probably grounded.

3. Touch one test lead to either field coil lead and the other
to the generator frame. A reading indicates a field coil is
grounded and it is necessary to clip the connection be-
tween the field coils. Touch test leads to one field coil lead
and ground. Repeat process on other coil. A reading indi-
cates a grounded coil which will have to be replaced. If ter-
minals and field coils are in serviceable condition, proceed
to step 4.

4. Test field coils, using a 12 volt battery for 12 voit gener-
ator, touching test leads to coil lead terminals. Current
value should be 2,3 amp. No reading indicates an open coil,
a higher reading indicates a shorted coil.

5. Strip back the insulation at point where two field coil
leads are joined and file the insulating varnish off a spot on
the splice. Connect one test lead at this point, the other at
either coil lead. Without moving first test lead, move second
test lead to opposite free lead. Current value should be 4.6
amperes (single coil). No reading indicates an open coil, a
higher reading indicates a shorted coil. Faulty parts must be
replaced.

6. Touch one test lead to brush holder mounting plate, the
other to positive (insulated) brush holder. A reading indi-
cates a shorted holder. Clean thoroughly and recheck. If
reading is obtained, replace brush holder mounting plate.
Check negative brush holder to be sure it is tight and well
grounded.

If field coils, brush holders and generator terminals are ser-
viceable, the trouble is probably in the armature.

Do not remove pole shoes and field coils unless tests pre-
viously made proved one or both of the coils to be faulty.
When a pole shoe must be removed to replace a field coil,
follow the procedure described in “DISASSEMBLING GEN-
ERATOR.”

TESTING ARMATURE

Test for Ground (Figure 5-14). If growler with test leads is
available, test by touching armature core with one test lead
and commutator segments, individually, with the other. If
this means of testing is not available, test with battery, am-
meter and leads as used for testing field coils. Contact com-
mutator segments with one test point and armature core
with the other. If circuit iscompleted, armature is grounded.

‘NST PRODS

Figure 5-14. Checking Armature for
: Grounded Winding
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It armature is tound to be grounded, make sure commu-
tator is free from carbon and copper dust deposits. After
cleaning thoroughly between segments and at ends of com-
mutator and blowing dry with compressed air, repeat test.
Armature must be replaced if ground is still present.

Test for Short (Figure 5-15). Place armature in growler and
hold piece of hacksaw blade parallel to and in loose contact
with armature core. Turn growler on. Rotate armature
slowly several turns. The hacksaw blade will be attracted to
the armature core and will vibrate at one or more points if
armature is shorted.

If short is found, clean commutator segments as described
above under “Test for Ground.” If short still exists, arma-
ture must be replaced.

d{ P HACKSAW BLADE

Figure 5-15. Testing Armature for Short

Testfor Open (Figure 5-16). Place armature in growler. Turn
growler on. Insert tip of hacksaw blade between commuta-
tor segments that are in horizontal alignment with top of
growler “V"" shaped cradle. Make and break contact be-
tween segments with hacksaw blade. A strong flash should
be seen as contact is broken. No flash or a weak flash indi-
cates an open circuit.

Repeat the test between all segments, turning the arma-
ture so each test is made in the same position relative to the
growler. If an open circuit is found, check for loose or broken
wires at commutator connections. If none are found that
may be repaired, armature must be replaced. All soldering
should be done with rosin flux,

REPAIRING COMMUTATOR

A generator that has been in extended service may fail to
deliver enough current to keep the battery in a charged con-
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Figure 5-16. Testing Armature for Open Circuit

dition although its field coil and armature windings are in
serviceable condition. In such cases the commutator
and/or brushes are usually at fault. If the commutator has
been worn down until the mica separations between seg-
ments are no longer undercut or recessed, the commutator
probably is grooved noticeably in path of brush travel and no
slot between commutator segments exists, causing the
brushes to ride high and make only intermittent contact
with commutator.

The commutator may be turned down in a lathe and sanded
with fine sandpaper untiltrue and smooth. Mount armature
in lathe on its bearing seats not on shaft centers. Never
sand a commutator with emery cloth. Particles will imbed
themselves in the copper surface, holding the brushes off
the commutator far enough to cause heavy arcing and
burning.

After commutator has been turned down, the mica insula-
tion between segments must be recessed or undercut ap-
proximately .025 in. Undercutting is usually done with a
special undercutting machine. If one is not available, satis-
factory undercutting may be done with a piece of hacksaw
blade. Carefully thin down blade width, if necessary, until
offset saw teeth are the same width as slots in commu-
tator, Slots must be square-bottomed for good results. See
Figure 5-17.

Sand commutator surface on lathe and repeat growler test
to be sure there are no copper particles between segments.

Open circuited armatures can often be repaired. The break
or opening in the circuit usually occurs at the commutator
riser bars, a result of overloading the generator which
causes overheating and the melting of solder at the joint.
Resolder the leads in the riser bars using rosin flux. Turn
down commutator and sand to remove any burn spots as
described in previous paragraph.
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Figure 5-17. Flecess-ing Mica Separators

POLARIZING GENERATOR

Assemble generator as described in “ASSEMBLING GEN-
ERATOR."” After a generator has been repaired, it must be
repolarized to make sure that it has the correct polarity for
charging in the right direction.

A generator that is put into service with the wrong polarity
may result in burned relay points, a dead battery and dam-
age to the generator.

NOTE

For 1977 and earlier models, polarize the generator
by momentarily connecting the “BAT" and “"GEN"
terminals with a jumper wire.

Polarize the generator by momentarily connecting the
“BAT" and "GEN'' terminals with a jumper wire.

1. Generator on bench: Connect the positive terminal of a
battery to the armature terminal of the generator. Then,
momentarily connect the negative battery terminal to the
generator field terminal.

2. Generator on motorcycle and connected to regulator:
Connectone end of a jumper wire to the generator armature
terminal. Momentarily touch the other end of the jumper
wire to the positive terminal of the battery. This restores the
magnetism. Remove jumper.

3. Loss of remanent magnetism: Sometimes a DC gener-
ator looses its remanent magnetism. This manifests itself
by a total lack of output current. Remedy as in 2 above.

CAUTION — DO NOT ground the generator field ter-
minal for longer than 10 seconds when the engine is
unning as this may damage the regulator or generator.

r
DGENEHATOR CHARGING RATE
A

fter a generator has been repaired, assembled, installed

on motorcycle, connected and polarized, it may be checked
for maximum output. That is, the maximum, uncontrolled
amperage output range may be checked to determine the
success of the repair work. This test is described in pre-
vious paragraph “TESTING GENERATOR OUTPUT.” This
test will not, however, indicate if the battery and generator
are being protected by proper regulator function. See
“VOLTAGE REGULATOR.”

DISASSEMBLING GENERATOR
(Figure 5-12)

Remove generator from engine gearcase as described in
“REMOVING GENERATOR."

Remove gasket (1). Remove gear shaft nut (2) and washer
{3). Remove generator drive gear (4) using Gear Puller, Part
No. 95715-19A or All Purpose Claw Puller, Part No. 95635-
46, and Wedge Attachment, Part No. 95637-46. Slip drive
end oil deflector (5) off armature shaft.

Remove brush cover strap (6). Turn off cummutator end
cover nuts (7) and remove washers (8). Pull frame screws
and washers (9) out of frame. Tap commutator end cover
{10) gently with small mallet and remove. Remove nuts(11)
and washers (12) to free positive brush cable and brush
leads. Remove brush holder mounting plate (13).

Press armature (14) out of bearing on arbor press or by
clamping generator frame between copper jaws in vise and
tapping gear drive shaft end with rawhide mallet.

Remove terminal screw nuts (15), lockwashers (16), and in-
sulating washers (17). Remove terminal screws (22 and 24)
from inside generator frame and remove from them
terminal insulator (18), terminal bolt clip (19), terminal
screw bushings (20),.‘,,bracket insulator (21) and positive
brush cable (23). &
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Tap drive end plate (28) oft frame and remove bearing re-
tainer (25) using needle nose pliers. Pressarmaturebearing
(26) out of drive end plate using arbor press and appropri-
ate drift pin. Remove bearing retainer (27). Press armature
oil seal (29) out of drive end plate from drive gear side.

Remove two pole shoe screws (30). Use large, heavy,
screwdriver. Screws are turned extremely tight. Remove
pole shoes (31) and field coils (32) from frame (33). Do not
remove pole shoe screws, pole shoes and field coils unless
necessary to replace faulty parts.

CLEANING, INSPECTING AND REPAIRING
(Figure 5-12)

Clean all parts except gasket, armature, field coils and
brushes in cleaning solvent and blow dry with compressed
air. Wipe rest of parts clean with cloth dampened in Harley-
Davidson Safety Solvent, Part No. 99631-77 and blow dry
with compressed air.

Examine all parts carefully for wear. Give close attention to
condition of insulators, armature windings, field coil
wrapping and surfaces of pole shoes nearest armature. If
armature had oily appearance before cleaning, replace oil
seal. Replace any part of brush holder mounting assembly
that is bent.

Disassemble parts as far as necessary in order of numbers
shown in Figure 5-12, lowest number first.

Check play in armature ball bearing. If any play can be de-
tected, replace part.

Check fit of armature shaft in roller bearing (44). If fit is ob-
viously too loose, replace as follows:

REMOVING ROLLER BEARING (Figure 5-12)

Press out worn bearing. Support end cover and press on
closed end of new bearing until it is flush with surface of
end cover.

ASSEMBLING GENERATOR
(Figure 5-12)

1. Assemble all parts to the brush holder mounting plate
(13).

2. Position pole shoes (31) in field coils (32) and insert in
frame. Turn in pole shoe screws until snug. Place frame in
vise and use very large screwdriver to securely tighten
screws. Use a wrench to turn screwdriver while bearing
down with considerable force to keep screwdriver from slip-
ping out of slots. Shoes will align themselves in frame.
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3. Place bearing retainer (27) in inner groove in drive end
plate (28). Press in bearing (26) to seat against retainer.
Compress bearing retainer (25) with needle nose pliers and
insert in outer groove.

4. Turndrive end plate back side up and press oil seal (29)in
place. Insert armature (14) drive end shaft and press in un-
til shoulder seats.

5. Slip “A” terminal field coil lead on positive terminal
screw (24), followed by positive brush cable (23), a terminal
screw bushing (20), bolt clip (19) and the terminal insulator
(18). Insert the assembly through “A" terminal frame hole
from inside. Assemble the insulating washer (17), lock-
washer (16) and nut (15) over terminal screw.

6. Slip “F" terminal screw (22) into “F" terminal field coil
lead, bracket insulator (21) and screw bushing (20). The
assembly is then slipped into "'F’ terminal frame hole
through the bolt clip and terminal insulator. An insulating
washer (17), lockwasher (16) and nut (15) are assembled
over terminal screw.

7. Slip frame assembly over armature, locating pin (48) in
hole in drive end plate. Bend loose end of positive brush
cable out commutator end of generator. Push brushes back
in brush holders to clear commutator and assemble brush
holder mounting plate over commutator so pin (48) regis-
ters in small slot and brush cable passes through large sloi
almost directly opposite.

8. Connect positive brush cable and positive brush lead t¢
insulated brush holder terminal with washer (12) and nut
(11). Connect grounded (negative) brush to its terminal in
same manner.

9. Install commutator end cover (10) over armature shafi
end so notch in edge registers over pin (48) in frame. Slip
internal lockwashers over frame screws (9) and feed them
through generator from drive end. Assemble lockwashers
(8) and nuts (7) to frame screws and tighten securely. Turn
armature shaftto seeif itisbound or if armature core strikes
pole shoes. Shaft should be reasonably difficult to turn but
there should be no tight spots. If armature core strikes pole
shoes, generator ends are not seated properly or pole shoes
are not drawn up tightly.

10. Slip drive end oil deflector (5), drive gear (4) and washet
(3) over shaft and turn on nut (2) until gear is seated against
oil deflector. Install brush cover strap (6) with connection at
bottom as positioned on motorcycle. Coat gasket (1) with
gasket sealer and position on generator. Install in reverse
order of disassembly as described in "REMOVING GENER-
ATOR."”



CIRCUIT BREAKER

DESCRIPTION

The ignition system has two circuits, the primary circuitand
the secondary circuit. The primary circuit consists of the
battery, switch, primary coil, breaker points, condenser and
associated wiring. The secondary circuit consists of the
secondary coil, the spark plugs and associated wiring.

The circuit breaker has two functions. First, the breaker cam
and contact points open and close the low tension circuit
between the battery and ignition coil causing the coil to
produce high voltage discharge to the spark plugs. Second,
the circuit breaker times discharge for proper engine firing.

The breaker points are operated by a cam with a narrow and
wide lobe. The narrow lobe times the front cylinder and the
wide lobe times the rear cylinder. A single ignition coil fires
both spark plugs at the same time, but one spark occurs in
the exhaust stroke of one cylinder and the other spark fires
the combustible gases in the other cylinder to produce the
power stroke.

The spark timing cam is advanced automatically as engine
speed increases through action of the flyweights in the
circuit breaker base. This ensures correct spark timing to
suit both starting and running requirements.

OPERATION

In tracing the current through the ignition system the initial
current comes from the battery. The current flows from the
battery through the primary coil to ground and back to the
battery while the points are closed. When the cam opens
the points, the circuit is broken so that a high voltage surge
is produced from ignition coil primary to secondary. This
voltage will cause a spark to jump the air gap of the plugs.

The condenser is connected to the circuit breaker points
and functions to produce a quick collapse of the magnetic
field in the coil so that high voltage will be produced. In
doing this, the condenser acts to prevent current from con-
tinuing to flow across the contact points after points open.

The engine must be timed to fire at the proper point before
top dead center on the compression stroke of each cylinder.
This procedure is covered under subsequent headings.

TROUBLESHOOTING

Disengage spark plug cable and insert a metal rod, screw or
nail into each spark plug cable. Arrange cable end so tip of
inserted metal object is 1/4 in. away from the cylinder
head. Turn on the ignition, break the points by hand. Seeifa
“hot” or “blue” spark is obtained between inserted metal
object and cylinder head. If not, it is an indication of a weak
coil, dead battery, broken or loose wires, etc. Arcing of the
points and hard starting indicates a faulty condenser.

Circuit breaker point contacts should be checked for gap
and surface condition initially at 500 and 1000 miles, and

every 2000 miles thereafter. Point contacts that have
undergone considerable use, may not appear bright and
smooth. However, this should not be interpreted as
meaning points are worn out. Circuit breaker points thatare
burned or pitted should be replaced.

ADJUSTING POINTS
1970 MODELS

See Figure 5-18 and proceed as follows:

Check the gap between the contact points (5) with a feeler
gauge (wire preferred). Point gap should be exactly .020 in.
when lever fiber (2) is on the highest point of cam (1). Incor-
rect point gap spacing affects ignition timing. To adjust the
points, loosen lock screw (6) and move the eccentric ad-
justing screw (7) to provide correct contact point gap. Re-
tighten lock screw (6) and again check the gap to be sure it
remains correct.

1. Breaker cam 10. Circuit breaker head
2. Fiber cam follower 11. Wire stud screw
3. Cam timing mark 12. Circuit breaker lever
4. Condenser 13. Pivot stud
5. Contact points 14. Contact point and
6. Adjustable point Support
lock screw 15. Stem clamp nut
7. Eccentric adjusting 16. Stem clamp
screw 17. Timing inspection
8. Timing marks hole
9. Circuit breaker 18. Advance (45°) timing
head nut (2) mark on flywheel

Figure 5-18. Circuit Breaker (1970)
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ADJUSTING POINTS
1971 & LATER MODELS

See Figure 5-19 and proceed as follows:

Remove spark plugs to permit engine to turn easily and
rotate flywheels so that cam follower (4) is on highest point
of wide cam lobe (5). Check the gap between the contacts
(10) with a .018 in. gauge (wire preferred). If it is not exactly
.018 in. when the cam follower (4) is on highest point of
cam, adjustment is necessary. Incorrect point gap spacing
affects ignition timing. To adjust the points, loosen the lock
screw (3) and move stationary contact plate, using screw-
driver in adjusting notch (1) to provide correct contact point
gap. Retighten the lock screw (3) and again check the gapto
make sure it remains correct. Points in pitted or worn
condition should be replaced.

IMPORTANT

Point gap should be the same for both small and large
cam lobes. If variation exceeds .004 in., it is an indi-
cation that the cam is running eccentric and the con-
dition should be corrected. See "ASSEMBLING."”

CHECKING AND ADJUSTING TIMING
1970 MODELS

Remove spark plugs to permit engine to turn easily. Re-
move screw plug from timing inspect hole in left side of
crankcase. Telescope front push rod cover so that opening
and closing of valve can be observed. Remove circuit
breaker cover and set circuit breaker point gap as described
in “ADJUSTING POINTS.”

Turn engine in direction in which it runs until front piston is
on compression stroke (just after front intake valve closes),

and continue turning engine very slowly (less than 1/2 re-
volution) until advanced timing mark on flywheel is aligned
in inspection hole, as shown in Figure 5-18.

Note that cam must be turned clockwise with flyweights

against stops, and held in this position while checkinq‘
timing.

With cam turned clockwise against stop, timing mark (3) on

top edge of circuit braker cam (1) should align perfectly with

breaker arm fiber cam follower (2). If it does not, shift circuit

breaker head to attain alignment as follows:

Clamp (16) is located on circuit breaker stem to allow 360°
adjustment range. Loosen clamp bolts (15) and shift circuit
breaker head (10) clockwise (retard) or counterclockwise
(advance) to attain alignment.

Circuit breaker cam must be fully advanced clockwise
against stop when checking alignment of mark (3) with fiber
cam follower (2).

NOTE

Cam (1) engages flyweights on camshaft in either of
two positions 180° apart, but only one of these
positions will give correct ignition timing. If cam (1) is
removed for any reason and engagement with fly-
weight is lost see subsequent paragraph, “IN-
STALLING CIRCUIT BREAKER.”

CHECKING TIMING WITH CIRCUIT TESTER

Timing mark (3, Figure 5-18) on cam is the approximate
point at which contacts (5) open and front cylinder ignition
spark occurs. When the wide cam lobe opens the points,
rear cylinder ignition spark occurs. Connect a circuit tester
such as a light bulb across the contact points to determine
the exact point of contact opening. Loosen circuit breaker
clamp nuts just enough to shift circuit breaker head (10) so

1. Contact point adjusting notch 8. Circuit breaker plate
2. Moving contact point 9. Circuit breaker plate
3. Stationary contact point adjusting notch
lock screw 10. Contacts
4. Cam follower 11. Timing inspection hole
5, Breaker cam 12. Advance timing mark
6. Circuit breaker plate on flywheel for front
screw (2) cylinder piston 1971

7. Condenser

& later 40° BTC

Figure 5-19. Circuit Breaker (1971 & Later)
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contacts will open exactly when flywheel advanced timing
mark (18) is aligned in center of inspection hole (17). Be
sure to rotate cam clockwise as far as it will go and hold in
this position when checking timing. (This procedure will re-
sult in approximate timing and engine can be operatedin an

ergency for a short period until the following accurate
timing procedure can be followed.)

NOTE

The above timing will be approximate (slightly re-
tarded) because of circuit breaker drive gear lash and
end play which exist when engine is not operating. To
set ignition timing accurately, it must be checked with
a strobe light timing gun with the engine running ac-
cording to the procedure in the following paragraph.

CHECKING TIMING WITH STROBE LIGHT

With engine running cam will automatically advance above
idle speed. To check advanced spark timing, operate engine
at 2000 rpm using Strobe light timing light to view
advanced timing mark (see Figure 5-20). Timing light leads
should be connected to front spark plug, ground, and posi-
tive red wire to battery terminal. A clear plastic Timing Hole
Plug, Part No. 96295-65 is available for screwing into the
crankcase hole for viewing the flywheel timing mark to pre-
vent oil spray while the engine is running. Adjustment in
timing is made with the engine running by loosening cir-
cuit breaker stem clamp slightly and rotate head into cor-
rect position as described previously.

ACCEPTABLE RANGE OF TIMING
FRONT AND REAR CYLINDER

Figure 5-20. Checking Timing with Strobe Light

CHECKING AND ADJUSTING TIMING
1971 & LATER MODELS

CHECKING TIMING WITH STROBE TIMING LIGHT (Figure
5-20)

Use a strobe flash timing light (timing gun) to view front
cylinder advance timing mark (12) on flywheel through ac-
cessory plastic view plug screwed into timing inspection
hole {11) while engine is running at 2000 rpm. Timing light
leads should be connected to front spark plug, ground and
positive red wire to battery terminal. Light will flash each
time front cylinder spark occurs. Loosen circuit breaker

plate screws (6) just enough so circuit breaker plate (8) can
be shifted using a screwdriver in notch (9) as light aimed
into inspection hole (11) stops timing mark (12) in center of
hole.

NOTE

Rear cylinder advance timing mark is a double dot
which should appear on or near the front cylinder
advance timing mark while viewing with timing light.
See Figure 5-20.

Timing will retard 30° automatically when engine is
stopped.

Accurate advanced ignition timing cannot be obtained ex-
cept with use of a strobe timing light. However, in an emer-
gency, when one is not available, circuit breaker plate can
be adjusted so screws (6) are in center of slots where en-
gine will operate satisfactorily at low speed until more ac-
curate timing can be obtained with a strobe timing light.

DISASSEMBLING AND ASSEMBLING
1970 MODELS

REMOVING CIRCUIT BREAKER FROM ENGINE
(Figure 5-18)

Thoroughly clean area around circuit breaker and blow all
loose dirt from crankcase with compressed air, and remove
stem clamp bolts (15) and clamp (16) to free entire circuit
breaker from crankcase.

INSPECTING AND REPLACING PARTS (Figure 5-21)

Remove cover screws and lockwashers (2) and cover (1).
Using cloth dampened with Harley-Davidson Safety Sol-
vent, Part No. 99631-77, wipe circuit breaker clean and in-
spect parts.

Inspect circuit breaker contact points (5, Figure 5-18). If
lever fiber (2) is badly worn, replace points. Points that are
burned or pitted should be replaced or dressed with a clean,
fine cut contact point file. Do not attempt to remove all
roughness nor dress point surfaces down smooth; merely
remove scale or dirt. Contact point file should not be used on
other metal and should not be allowed to become greasy or
dirty.

Never use emery cloth or sandpaper to clean points, since
particles will embed themselves and cause arcing and rapid
burning of points.

Circuit breaker points should be replaced, if contact point
pressure is not within prescribed limits of 14 to 18 oz. Check
pressure with a spring gauge. The scale should be hooked to
the breaker lever at an angle of 90 degrees with the point
surface and reading taken just as points break. Excessive
pressure causes rapid wear of fiber block, cam, and contact
point. Insufficient pressure will permit high speed point
bounce which will, in turn, cause arcing and burning of the
points and missing of the engine.

Point faces must seat squarely against each other. If bent,
square up by bending contact plate.
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. Cover
. Cover screw and

lockwasher

. Wire stud screw
. Wire stud nut and

lockwasher

. Lever, contact point
. Adjustable point lock

screw

. Contact point and

support

. Condenser bracket

and screw

. Condenser

. Base

. Wire stud washer
. Cable

. Wire stud fiber

washer

. Wire stud

/.l

. Wire stud

insulator

. Stem

. O-ring

. Cam

. Clip (2)

. Flyweight (2)
. Base nut

washer (2)

. Flyweight

spring (2)

. Washer (4)

. Camshaft

. Gear pin

. Gear

. Shaft washer

. Eccentric screw
. Stem clamp

. Clamp bolts (2)

Figure 5-21. 1970 Circuit Breaker - Exploded View
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To replace a set of circuit breaker points, loosen screw (11,
Figure 5-18) and slip condenser wire and connection from
screw. Lift circuit breaker lever (12) from screw (11) and
pivot stud (13). Remove screw (6) and circuit breaker
contact point and support (14). Install new points in reverse
order of disassembly. Position circuit breaker lever (127,
lever notch registered with screw (11), between brass
washer and condenser wire end. Be sure point faces seat
squarely against each other. Adjust point gap as previously
described in "ADJUSTING POINTS.”

Lubricate breaker cam with a trace of Harley-Davidson Hi-
Temp Grease, Part No. 99862-72 when points are replaced
or every 5000 miles. Also remove cam and lubricate shaft.
Replace cam in correct position.

Check circuit breaker advance flyweight action by moving
cam in direction required to advance weights to their fully
extended position. Then release the cam and see if springs
return to the fully retarded position. Correct causes for
faulty action by cleaning and lubricating shaft, cam and fly-
weights and replacing weak springs.

Be extremely careful to avoid excessive lubrication. If too
much grease is used, the excess is apt to get on the contact
points and cause them to burn.

For maximum operating efficiency it is recommended
practice to replace circuit breaker points when pitted,
burned or worn excessively.

The condenser (4) is a relatively long life part and will not
require frequent replacement. However, if the condenser is
suspected of being defective simply replace with a proven
new condenser and note whether engine performance is
improved. A condenser that is defective will have either an
open or short circuit. An open circuit will be evident by ex- -
cessive arcing at breaker contact points and a shorted cir-
cuit will have no noticeable spark at the contact points.

Examine the circuit breaker base pivot stud (13) for wear or
damaged condition. Try circuit breaker base (10), Figure 5-
21 in stem (16) for free turning, but not loose fit. If base is
found excessively worn or damaged in any way, renew it.

Examine the coil to circuit breaker low tension wire (12,
Figure 5-21) for brittle or cracked insulation and broken
strands and replace if defective. Inspect circuit breaker wire
stud insulator (15) and fiber washer (13) for brittle or
cracked condition. Unless inspection shows insulation
defective, it is not necessary to remove stud, insulator and
washers.

Examine cam advance mechanism on automatic advance
circuit breakers to see that flyweights (20) move outward
freely and springs (22) return them inward against stops.
Check for looseness of cam (18) on spindle (24) and wear on
sides of flyweight (20) ears which engage slots in cam.
Check springs (22) and replace if stretched or distorted.

To disassemble mechanism pry clips (19) from grooves in
pivot pins on stem plate (24). Inspect teeth on worm gear
(26) for excessive wear and damage. Check the amount of
end play and side play of shaft (24) in stem. End play in
excess of .008 in. or excessive side play of shaft in stem
bushings will affect ignition timing and also allow oil from
cam gear base to enter breaker assembly base to con-
taminate ignition points.
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If renewal of shaft or stem parts is necessary remove pin
(25) from gear and lift or press circuit breaker camshaft from
gear. Withdraw camshaft from base. If bushings have ex-
cessive wear, timer stem assembly can be replaced or stem
assembly can be rebushed by drifting out old bushings and
installing new bushings. New bushings should require no
reaming. When reassembling gear and breaker camshaft
use spacer washer (27, Figure 5-21) (.062 thick), (.066
thick), (.072 thick) or (.076 thick) to obtain a .001 to .007 in.
shaft end play.

When assembling circuit breaker shaft in breaker stem,
always secure gear and spacer washer to shaft with new
steel pin riveted in place. Rotate shaft to be sure itis free in
stem.

INSTALLING CIRCUIT BREAKER (Figure 5-21)

Remove spark plugs to permit engine to turn easily; remove
screw plug from timing inspection hole in left side of crank-
case. Telescope front push rod cover so that opening and
closing of valve can be observed. Turn engine indirection in
which it runs until front piston is on compression stroke
(just after front intake valve closes) and continue turning
engine very slowly (less than 1/2 revolution) until advance
timing mark (Figure 5-18) on flywheel is aligned in the in-
spection hole.

Assemble circuit breaker as follows: Lubricate camshaft
end of shaft and stem assembly (24) and install breaker cam
{18) on camshaft so that notches in cam engage with fly-
weights (20). Place breaker base (10) bn stem and shaft as-
sembly. Install nuts and washers (21). Do not overtighten.
Install new seal (17). Before installing circuit breaker, turn
shaft gear to approximately align cam mark (3) with cam fol-
lower (2) as shown in Figure 5-18. Insert circuit breaker into
‘gearcase with wire toward rear of engine. This will position
circuit breaker points to outside of engine permitting ac-
cess to adjusting screws when cover is removed.

With flywheel ignition timing mark in center of timing hole
in crankcase, observe how close timing marks on cam lobe
lines up with breaker lever fiber. If fiber is not close to cam
lobe timing mark, lift circuit breaker assembly and turn
shaft gear in correct direction so engagement with driving
gear is changed one tooth and reinstall circuit breaker in
gearcase to get approximately close alignment of fiber and
cam mark. Reinstall stem clamp (29, Figure 5-20) and
tighten clamp bolts (30) being sure cam mark and fiber are
still in alignment.

Adjust ignition timing. See previous paragraph “CHECK-
ING AND ADJUSTING IGNITION TIMING.”

DISASSEMBLING AND ASSEMBLING
1971 & LATER MODELS

REMOVING CIRCUIT BREAKER PARTS
(Figure 5-22)

Remove circuit breaker cover screws (1), cover (2) and
gasket (3). Pull wire terminal (4) from breaker contact
assembly (12) terminal post. Remove circuit breaker cam
bolt (5). Remove breaker plate screws (6, 6A or 6B) and lock-
washers and washers (7) or retainer (7A), free breaker plate
assembly (8).

Remove cam (9) from advance assembly (10) and remove
advance assembly from gearcase cover.

To remove circuit breaker contact assembly (12) from cir-
cuit breaker plate {13), pull condenser (15), terminal from
breaker contact terminal post. Also unhook flat spring from
terminal post. Remove screw (11) to free point set from
breaker plate (13). To remove condenser (15), remove screw
and lockwasher (14) from breaker plate (13).

To disassemble advance mechanism, unhook spring (16)
loops from grooves in pivot pins and slip flyweights (17) with
spring from pivot pins on advance base (18). Do not remove
springs from flyweights unless they are to be replaced. Roll
pins (18, 19 and 20) are pressed in and can be replaced if
necessary.

INSPECTING AND REPLACING PARTS
(Figure 5-22)

Using cloth dampened with Harley-Davidson Safety Sol-
vent, Part No. 99631-77, wipe circuit breaker clean and in-
spect parts.

Inspect circuit breaker contacts (12). If lever rubbing block is
badly worn, replace. Contacts that are burned or pitted
should be replaced or dressed with a clean, fine cut contact
point file. Do not attempt to remove all roughness nor dress
contacts surfaces down smooth; merely remove scale or
dirt. Contact point file should not be used on other metal and
should not be allowed to become greasy or dirty. Never use
emery cloth or sandpaper to clean contacts since particles
will embed themselves and cause arcing and rapid burn-
ing.

Circuit breaker contact assembly (12) should be replaced, if
contact point pressure is not within prescribed limits of 14
to 18 oz. Check pressure with a spring gauge. The scale
should be hooked to the breaker lever at an angle of 90 de-
grees with the point surface and reading taken just as con-
tacts break. Excessive pressure causes rapid wear of rub-
bing block, cam, and contacts. Insufficient pressure will
permit high speed bounce which will, in turn, cause arcing
and burning of the contacts and missing of the engine.

Contact faces must seat squarely against each other. If
bent, square up by bending plate on levers.

Inspect lip of cam seal (21) and replace it if worn or rough.
Also replace seal if there is evidence of oil leakage into
circuit breaker arm.

When installing contacts, be sure contact faces seat
squarely against each other, Adjust gap as previously de-
scribed in “ADJUSTING POINTS.”

Check flyweight springs, and if bent or stretched, replace
them. When installing, be sure that bent end of each spring
is hooked through bottom of hole, and that upper looped end
grips groove in pin tightly. (See Figure 5-23.)

Lubricate breaker cam with a trace of Harley-Davidson Hi-
Temp Grease, Part No. 99862-72, when contact set is re-
placed or every 5000 miles. Also remove cam and lubricate
shaft and flyweight bearing surfaces with Harley-Davidson
“Anti-Seize,” Part No. 99632-77, spray type lubricant
Replace cam in correct position so that it engages both fly-
weights and flat side is next to roll pin (19).

5-33



Circuit breaker cover
screws (2)

Circuit breaker cover
Circuit breaker cover gasket
Wire terminal and wire
Circuit breaker cam bolt
Breaker plate screw (2)
(early 1971)

. Breaker plate screw (2)

(late 1971 to 1972)

. Breaker plate screw (2)

(1973 & later)
Breaker plate screw lockwasher
and washer (2) (early 1971)

. Retainer (late 1971 to 1972)

Breaker plate assembly

Breaker cam

Advance assembly
Breaker contact screw
(early 1972 & earlier)
Breaker contact assembly
Breaker plate

Condenser screw and lockwasher
(2, late 1972 & later)
Condenser

Fiyweight spring (2)
Flyweight (2)

Flyweight roll pin (2)
Cam stop roll pin
Register roll pin
Camshaft seal

Gearcase cover

—

Figure 5-22. 1971 & Later Circuit Breaker - Exploded View




LOOP TIGHTLY IN SPRING

PIN GROOVE

HOOK SPRING END
THROUGH BOTTOM
OF HOLE

Figure 5-23. Advance Unit Flyweiglpt
Spring Assembly

Check circuit breaker advance flyweight action by moving
cam in direction required to advance weights to their fully
extended position. Then release the cam and see if springs
return to the fully retarded position. Correct causes for
faulty action by cleaning and lubricating shaft, cam and fly-
weights and replacing weak springs.

Be extremely careful to avoid excessive lubrication. If too
much grease is used, the excess is apt to get on the circuit
breaker contacts and cause them to burn.

For maximum operating efficiency it is recommended
practice to replace circuit breaker contacts when pitted,
burned or worn excessively.

The condenser (15) is a relatively long life part and will not
require frequent replacement. However, if the condenser is
suspected of being defective simply replace with a proven

new condenser and note whether engine perrormance 1s
improved. A condenser that is defective will have either an
open or short circuit. An open circuit will be evident by ex-
cessive arcing at breaker contacts and a shorted circuit will
have no noticeable spark at the contacts.

Examine the coil to circuit breaker low tension wire (4,
Figure 5-22) for brittle or cracked insulation and broken
strands and replace if defective.

Examine cam advance mechanism on automatic advance
circuit breakers to see that flyweights (17) move outward
freely and springs (186) return them inward against stops.
Check for looseness of cam (9) on spindle (10) and wear on
sides of flyweight (17) ears which engage slots in cam.
Check springs (16) and replace if stretched or distorted.

ASSEMBLING

Assemble circuit breaker parts in reverse order of disas-
sembly. Refer to "REMOVING CIRCUIT BREAKER PARTS"
in this section.

Advance assembly (10, Figure 5-22) must seat squarely and
firmly on end of camshaft.

Assemble circuit breaker plate (8, Figure 5-22) so that
screws are centered in slots (for approximate timing).

Adjust circuit breaker point gap to .018 in. and set ignition
timing as described under “CHECKING AND ADJUSTING
IGNITION TIMING.”

IMPORTANT

Circuit breaker point gap should be within .016 to
1020 in. limits on both cam lobes. If not within this
range, the cam (9, Figure 5-22) or advanced assem-
bly (10, Figure 5-22) may be assembled incorrectly on
camshaft, or parts may be damaged, causing eccen-
tric operation. Generally, loosening bolt (5) and re-
positioning advance assembly (10) toward widest
point gap will equalize gap satisfactorily.
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IGNITION COIL

DESCRIPTION

The ignition coil is a pulse transformer that transforms or
steps up low battery or generator voltage to high voltage
necessary to jump the electrode at the spark plug in the
engine cylinder head. Internally, coil consists of primary
and secondary windings with laminated iron core and
sealed in waterproof insulating compound. Case cannot be
taken apart or coil repaired.

TROUBLESHOOTING

When hard starting or missing indicates a faulty ignition
system, first, check condition of battery. If lamps light with
full brilliancy and horn blows, indicating current source is in
at least fair condition check, clean or replace spark plug. If
this does not correct performance, inspect circuit breaker
points and install new condenser. If condition persists,
check primary and secondary resistance of ignition coil with
an ohmmeter. Resistances should be within the following
limits: Primary resistance 4.7 to 5.7 ohms, secondary re-
sistance 16,000 to 20,000 ohms (16k to 20k).

If an ohmmeter is not available, temporarily substitute a
new ignition coil by attaching it at any convenient point near
old coil (coil will function without being securely grounded).
Transfer terminal wires to new coil. Attach new coil cables
to spark plugs. If ignition trouble \is eliminated by the
temporary installation of new coil, carefully inspect old coil
for damaged cables and insulation. The insulation on cables
or coils may be cracked or otherwise damaged allowing
high tension current to short circuit. This is most notice-
able in wet weather or when motorcycle has been washed.

Replacing plug cable is the only repair that can be made to
an ignition coil. If this does not correct faulty coil per-
formance, coil is defective and must be replaced.
REPLACING SPARK PLUG CABLE
(Figure 5-24)

1. Spark plug cable
2. Spark plug cable boot
3. Ignition coil

Figure 5-24. Ignition Coil

Remove old cable (1) from coil terminal and install new
cable. Always be certain that cable boot or cap (2) is se-
curely tightened to the coil tower to prevent moisture and
dirt from contacting the high tension lead. Replace boot or
cap if damaged or loose fitting.

Resistor type high tension cables are used. This type cable
has a carbon impregnated fabric core instead of solid wire
for radio noise suppression and improved reliability of elec-
tronic components. For this reason it is recommended that
the exact replacement cable is used.

CAUTION — When disconnecting cable connector from
spark plug terminal, do not pull on cable itself because
carbon core will become damaged. Always pull on rub-
ber boot as close as possible to the spark plug terminal.
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SPARK PLUGS

GENERAL

arley-Davidson spark plugs (Figure 5-25) have been de-
signed to give maximum life and efficient combustion of
fuel. They are available in various “heat ranges, “eachfora
particular service application. Plugs are labeled with num-
bers 2, 3, 4, 4A or 5 the lowest number indicating the
“hottest” plug. Designations 3-4 and 5-6 are special
purpose plugs.
For normal service after break-in, the No. 5 spark plug is
recommended. However, for special service conditions, a
“colder’” or “hotter”” plug may be desired. The number 4
plug is used on original equipment for break-in service, but
the number 3 plug could be used for slow speed service. The
number 5 plug is recommended for normal highway travel
and maximum throttle operation. The 4R plug has a resis-
tor element to reduce radio interference originating in the
motorcycle ignition system. The resistor element will not af-
fect engine performance or fuel economy. It is not uncom-
mon for best results to be obtained with plugs of different
heat ranges in front and rear cylinders, with the front
usually the colder.

Figure 5-25. Spark Plug Heat Range

REMOVING SPARK PLUGS

Disconnect wires from plugs, as described earlier. Use a
deep socket wrench or special spark plug wrench to loosen
plugs. Blow away all dirt from plug base with compressed
air before removing plug.

CLEANING, INSPECTING AND
REPAIRING (Figure 5-26)

Examine plugs as soon as they have been removed. The de-
! posits on the plug base are an indication of the correctness

of the plug heat range and efficiency, as well as a guide to
the general condition of rings, valves, carburetor and igni-
tion system.

A wet, black and shiny deposit on plug base, electrodesand
ceramic insulator tip (A) indicates an oil fouled plug. The
condition is caused by worn rings and pistons, loose valves,
weak battery, faulty ignition wires, circuit breaker trouble,
weak coil or a cold plug.

A dry, fluffy or sooty black deposit (B) indicates plug is gas
fouling, a result of a too rich carburetor air-fuel mixture,
long periods of engine idling or a cold plug.

o

Figure 5-26. Type of Plug Base Deposits

An overheated plug (C) can be identified by a light brown,
dry, glassy looking deposit. This condition may be accom-
panied by cracks in the insulator tip and is caused by too
lean an air-fuel mixture, a hot running engine, valves not
seating, improper ignition timing or too hot a plug for the
service. The oxide deposit on the spark plug is a conductor
when hot. It will cause plug to misfire, especially at high
speed.

A plug with a rusty brown to tan powdery deposit (D) indi-
cates a balanced ignition and combustion condition. With
leaded gasolines the deposits may be white or yellow. In
either case, ignition functions through the deposits if only
light and the deposits should be cleaned off at regular in-
tervals to keep them from building up.

When spark plug electrodes have become eroded away (C)
to the point where gap setting is difficult or impossible, the
plug shoulid be replaced. Plugs with cracked insulator
should also be discarded.
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Clean plugs with an abrasive blast spark plug cleaner. Ro-
tate plug top while applying sand blast to clean insulator
and electrodes. Cleaning time should be carefully limitedto
just what is necessary to clean deposits from insulator
nose. Prolonged use of abrasive blast will wear away
insulator. Normally three to five seconds of sand blasting is
sufficient. Never use metal instruments to remove de-
posits from plugs.

SETTING SPARK GAP

Before setting spark gap on used plugs, pass a thin point file
between electrodes to produce flat, parallel surface_s to
facilitate accurate gauging.

Use only a wire type gauge. Bend the outside or grounded
electrode so only a slight drag on the gauge is felt when
passing it between electrodes. Never make adjustments by
bending the center electrode. Set gap on plugs at .025 to
030 in.
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TESTING SPARK PLUGS

Check the sparking ability of a cleaned and regapped plug
on a sparking comparator if possible. An inability to with-
stand rapid firing under cylinder compression conditions
can be discovered.

INSTALLING SPARK PLUGS

Before turning spark plugs into cylinder heads, check con-
dition of threads in head and on plug. Soften deposits in
cylinder head with penetrating oil and clean out with tap or
old plug.

Install spark plug finger tight and then torque to 26 to 30 ft-
Ibs. If a torque wrench is not available, tighten finger tight
and then using a spark plug wrench, tighten an additional
1/4 to 3/8 turn.

Check and adjust engine idle speed and mixture setting
after installing plugs if necessary.



REGULATOR - 1977 & EARLIER

GENERAL

Two unit voltage regulators and three unit current and
voltage regulators are used to control generator output to
the electrical system.

Normally the regulator does not require attention at regu-
lar service intervals; however, point cleaning, point setting
and air gap adjustments may be necessary if regulator is not
functioning correctly.

Four basic tests are required:

1. Test the generating system to determine whether the
generator or regulator is at fault.

2. Test the cutout unit closing voltage.
3. Test the voltage control unit setting.

4. Test the current control unit setting.

Voltage and current settings for regulators are listed in

following table of specifications.

Before making any checks or adjustments, the charging
circuit must be operated approximately 15 minutes to bring
regulator to normal operating temperature. Regulator cover
and gasket must be in place.

Two methods are used for making regulator tests, the
method used depending upon the type of equipment avail-
able.

METHOD | employs separate voltmeter, ammeter, fixed
resistances of 1/4 ohm and 1-1/2 ohm, and 25 watt
variable field resistor. This is the method outlined in detail
in the Delco-Remy Service Bulletins.

METHOD Il employs single test instrument incorporating
the same components as Method |, and in addition has a
variable load resistance. The equipment used is a VAT 26
voltage-ampere tester manufactured by the Sun Equip-
ment Corporation.

REGULATOR TEST SPECIFICATIONS - 1977 & EARLIER

Adjust-
ment and
Regulator Part Range Adjustment and Range
Number For Testing Amps (Volts)
Procedure See
Manu- Delco-Remy Current | Cutout Re- Voltage Remarks
Harley- | facturer’s | Service Bul- | Regula- | Regulator | lay Closing | Regulator
Mode! | Davidson | Number | letin Number |tor Type | Setting Voltage Setting
XLH |74510-64|1119 614 1R 119A 3 Unit 10 124 14.3% (*Upper contact op-
Delco- Current | (9.0-11.0) | (11.8-13.0) | (13.9-14.5)" | eration. Operationon
Remy Voltage lower contacts must
be .1 to .3 volt
lower.)
Current Regulator Air Gap .075 in. Cutout Relay Air Gap and Point Opening .020 in.
Voltage Regulator Air Gap Varies with Setting Voitage Regulator Point Opening .016 in.
Regulator Part Number Relay Regulator Voltage
Cut-In
Model Harley-Davidson Bosch Voltage No Load Load
XLCH 74511-65 TBA 130-150/12/2 12.4-13.1 13.8-154 12.7-145 @ 10 amp.
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METHOD | — TESTING DELCO -REMY
REGULATOR FOR XLH MODEL
(1977 & EARLIER)

A. TESTING THE GENERATING SYSTEM (See Figure 5-27)

1. Disconnect wires from regulator “BAT" terminal and
connect these wires to the negative lead of an ammeter
(0-30 amperes). Connect positive ammeter lead to regula-
tor “BAT" terminal.

REGULATOR CONNECT TO

GROUND VARIABLE

RESISTANCE

A B F
Y,
o)

AMMETER VOLTMETERGENERATOR

Figure 5-27. .

2. Connect the positive lead of a voitmeter (0-20 volts) to
the regulator “GEN" terminal. Connect voltmeter negative
lead to ground on motorcycle.

3. Disconnect the wire from the regulator “F"* terminal and
connect this wire to a lead of a field control variable resis-
tor. Connect other lead of field control variable resistor to
ground on motorcycle. Set field control knob to open
position.

4. Operate engine at 2000 rpm {(approximately 40 mph).

5. Slowly turn field control knob toward direct position until
the ammeter reads 10 amperes.

If ammeter reading is as spécified. generator is not faulty
and difficulty is in regulator. Make regulator tests B,C
and D.

6. If there is no ammeter reading or reading is low, observe
voltmeter reading. If volimeter reading is below 12 voits,
generator requires service.

7. If voltmeter reading is high, over 15 volts, the cutout
relay is not closing. Make tests B, C and D.

NOTE

Before making adjustments or servicing regulator,
identify by number stamped on regulator base, or
mounting bracket, then refer to “REGULATOR TEST
SPECIFICATIONS" Pg. 5-41 which contains service
information for desired regulator. Delco-Remy Bulle-
tins listed in table may be obtained from a Delco-
Remy service station or the Harley-Davidson Motor
Co. Inc.
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B. TESTING CUTOUT RELAY UNIT CLOSING VOLTAGE
(THE SAME CONNECTIONS ARE USED AS IN TEST 2
(Figure 5-27)

1. Turn field control variable resistor to open position.
2. Operate engine at 1500 rpm (approximately 30 mph).

3. Slowly turn field control knob toward direct position to
decrease resistance in field circuit. Voltmeter reading will
increase slowly until cutout points close. Closing voltage
will be highest voltmeter reading before meter pointer
“kicks™ to read battery voltage. After cutout points close,
ammeter will indicate a current flow.

If closing voltage is not within specifications, adjust setting
according to manufacturer’s service bulletin. (See table Pg.
a0

C. TESTING VOLTAGE CONTROL UNIT SETTING
(Figure 5-28)

1. Remove battery wire from regulator battery “BAT"
terminal. Connect a 1/4 ohm resistor (not less than 25
watts) in series with the removed battery wire and the regu-
lator battery “BAT" terminal.

2. Connect the positive lead of a voltmeter (0-15 volts) to
the regulator "BAT" terminal, connect the negative lead to
ground.

1/4 OHM FIXED RESISTANCE

VARIABLE
RESISTANCE

REGULATOR

CONNECT TO
GROUND
TO BATTERY

VOLTMETER GENERATOR

Figure 5-28.

3. Remove wire from regulator field “F” terminal and
connect a 25 watt variable resistance field control in series
with the removed wire and the regulator field “‘F" terminal,
turn control knob to direct position (no resistance). Operate
engine at 2000 rpm (approximately 40 mph). Turn field con-
trol resistor knob to “Open’’ position then to “Direct” posi-
tion to cycle regulator. Check voltmeter reading. Reading
indicated on voltmeter is the voltage regulator setting of the
upper contacts (shorting contacts). Voltmeter reading
should be within manufacturer’s specifications as shown in
the table on Pg. 5-41. Maintain engine speed, slowly ro-
tate field control resistor toward “Open’’ position to in-
crease resistance until voltmeter reading drops slightly and
then remains steady. This indicates the voltage setting of
the lower contacts (series contacts). The voltage difference
between the settings of the two sets of contacts should be
within specifications listed in table.



All final readings should be taken with cover in place.

if voltage readings are not within specifications, replace
regulator or service and adjust settings (see “SERVICING
REGULATOR").

AUTION — Never ground the generator or regulator
ield terminal while these two units are connected and
operating. This will burn up the upper set (shorting set) of
contacts of the voltage control unit.

D. TESTING CURRENT CONTROL UNIT SETTING (Figure 5-
29)

1. Remove battery wire from regulator “BAT" terminal and
connect to negative lead of ammeter (0-30 amps). Connect
positive lead of ammeter to regulator “BAT" terminal.

2 Connect positive lead of voltmeter to regulator battery
“BAT" terminal and negative voltmeter lead to ground.

3. Turn on light and connect additional load to the battery to
drop the voltmeter reading to one volt below voltage regu-
lator setting.

4. Operate engine at 2000 rpm (approximately 40 mph) and
note reading on ammeter. If reading is not within regulator
specifications shown in Table replace regulator or adjust
according to manufacturer’s Service Bulletin.

CONNECT TO
GROUND

TO BATTERY " s MMETER|VOLTMETER GENERATOR

Figure 5-29.

METHOD | — TESTING BOSCH REGU-
LATOR FOR XLCH MODEL (1977 &
EARLIER)

NOTE

This regulator is a sealed unit and no servicing or
adjusting is necessary or recom mended. When some
difficulty arises, checks can be made to determine if
the regulator is controlling generator output within
specifications. If voltage readings are not within spec-
ifications, regulator should be replaced.

A. TESTING GENERATING SYSTEM (Figure 5-30)
1. Disconnect wire from regulator battery terminal "B+."”

_ Connect one lead from 1-1/2 ohm resistor (not less than
100 watt rating) to the regulator B+ terminal. Connectthe

VOLTAGE
REGULATOR

1-1/2 OHM
RESISTOR

AMMETER

GENERATOR

Figure 5-30.

other lead from the resistor to the positive terminal of an
ammeter (0-15 amp). Connectthe negative ammeter lead to
ground on motorcycle.

3. Connect the positive lead of a voltmeter (0-15 volts) to
regulator “D+” terminal, connect the negative lead to
ground on chassis.

4. Disconnect wire from regulator field “DF"’ terminal and
connect this wire to one lead of a field control variable
resistor, connect other lead of the field control to ground on
motorcycle chassis. Turn field control to “Open™ position.

5. Operate engine at 2700 rpm (approximately 45 mph).

6. Slowly rotate field control resistor knob toward the “Di-
rect” position until ammeter reads 10 amperes, then im-
mediately turn the control knob to “Open” position. If a
reading of 10 amperes is obtained, generator is O.K. and
any difficulty in the charging circuit is caused by a faulty
regulator or defective wiring. Inspect wiring and make regu-
lator tests B and C. If a reading of 10 amperes cannot be ob-
tained and voltmeter reading is below 12 volts, generator is
in need of service.

If no reading is obtained on ammeter but voltmeter reading
is 15 volts or higher, cutout relay is defective and regulator
should be replaced.

B. TESTING CUTOUT RELAY UNIT CLOSING VOLTAGE -
SAME CONNECTIONS ARE USED AS IN TESTA
(Figure 5-30)

1. Turn field control resistor knob to “Open’ position.

2. Operate engine at 2000 rpm (approximately 35 mph).
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3. Slowly turn field control toward “"Direct” position. Asthe
resistance is decreased, the voltmeter reading will in-
crease. Note the highest reading on the voltmeter before
the pointer “kicks.” This will be the relay closing voltage.
Repeat operation a few times, each time returning the field
control resistor to “Open’’ position. If the closing voltage is
not within specifications, replace regulator.

C. TESTING VOLTAGE CONTROL UNIT SETTING
(Figure 5-31)

Two tests are required:

1. Testing regulator voltage setting under load.
2. Testing regulator voltage setting under no load.
Testing Voltage Setting Under Load (Figure 5-31)

1. Make same connections as used to make previous Test
B, except move positive voltmeter lead to regulator "B+
terminal.

2. Turn field control resistor to “Direct” position (no
resistance in field circuit).

3. Operate engine at 2700 rpm (approximately 45 mph)and
note reading on voltmeter. This reading will be the voltage
under load.

Testing Voltage Setting Under No Load

1. Remove 1-1/2 ohm resistor used in previous load test
from circuit by disconnecting grounded ammeter lead.
Place field control resistor in Direct position (no resistance).

2. With engine running at 2700 rpm, note voltmeter read-
ing. This reading will be the voltage at no load.

Readings taken in Load and No Load tests must be within
specifications or regulator should be replaced. See Table
(Pg. 5-41) for specifications.

METHOD Il — TESTING DELCO-REMY
REGULATOR FOR XLH MODEL

(1977 & EARLIER) (VAT 26)

TESTER)

A. TESTER CONTROLS

Turn ground polarity selector to negative; load control knoh
to direct; ammeter selector to 7004 position; and voltage
selector to 16V position.

B. TESTER CONNECTIONS (See Figure 5-32)

@
BAT. GEN.

= GENERATOR

REGULATOR ?
= FJ
5

BATTERY

j@g VARIABLE RESISTANCE
o
o+ oF
VOLTAGE
REGULATOR
&l s+
GENERATOR
= +
1-1/2 OHM
VOLTMETER [§ nrdisTor
= e ¥
AMMETER
Figure 5-31.
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Figure 5-32.

1. Remove "BAT" leads from voltage regulator.

2. Connect Regulator lead "R’ of tester to “BAT" terminal
of regulator.

3. Connect Battery lead "B” of tester to wires removed
from regulator B+ terminal.

4. Connect Ground lead “G" of tester to ground of motor-
cycle.

5. Connect Positive voltmeter lead to “GEN" terminal of
regulator.

6. Connect Negative voltmeter lead to ground of motor-
cycle.

7. Remove wire connected to regulator field “F'* terminal
and connect this wire to a lead of the field control variable
resistor, the other lead of the field control resistor is con-
nected to ground on motorcycle. Turn field control to
“Open’’ position.

C. TESTING GENERATING SYSTEM
1. Operate enging at 2000 rpm (approximately 35 mph).

2. Slowly turn field control resistor knob to “Direct”” posi-
tion until ammeter reads 10 amperes.

If ammeter reading is as specified, generator is not at fault
and difficulty is in voltage regulator or wiring. Make regu-
lator Tests D, E and F.

3. If there is no ammeter reading or reading is low, observe
voltmeter reading. If voltmeter reading is below 12 volts,
generator requires service.

4. If voltmeter reading is over 15 volts, the cutout relay is
not closing. Make following Test D.



NOTE

Before making adjustment or servicing regulator,

identify regulator by Delco-Remy number stamped on

regulator base or mounting bracket. Then, see table

v | (Pg.5-41), which contains service information for the

> desired regulator. Delco-Remy Bulletins listed in

-~ table may be obtained from Delco-Remy service sta-
_tion or the Harley-Davidson Motor Co.

D. TESTING CUTOUT RELAY UNIT CLOSING VOLTAGE
(Figure 5-32)

Use same tester connections as previous Test C. (Figure
5-32)

1. Turn field control variable resistor to “"Open’ position.
2. Turn load control knob to “Direct” position.
3. Operate engine at 1500 rpm (approximately 30 mph).

4. Slowly turn field control resistor knob toward “Direct”
position observing voltmeter.

As resistance is decreased in field circuit, voltage will rise.
Note highest reading before meter pointer “kicks™ to read
battery voltage. Repeat operation several times, each time
turning field control to “Open” position. Highest reading
observed is the cutout relay closing voltage.

If closing voltage is not within specifications listed in table,
replace regulator or adjust according to manufacturer’s
service bulletin.

. TESTING VOLTAGE CONTROL UNIT SETTING
igure 5-33)

Same connections are used as in previous Test D except
move Positive voltmeter lead to regulator battery "BAT"
terminal and remove grounded lead of the field control
variable resistor and connect to regulator field “F” terminal.

1. Turn field control knob to “Direct™ position.
2. Turn load control 1o the 1/4 ohm position.

Operate engine at 2000 rpm (approximately 40 mph). Turn
field control resistor knob to “Open’ position then to "Di-
rect’’ position to cycle regulator. Check voltmeter reading.
Reading indicated on voltmeter is the voltage regulator
setting of the upper contacts (shorting contacts). Voltmeter
reading should be within manufacturer’s specifications.

v ) Figure 5-33.

Maintain engine speed, SIOWIy rotale ioau Conuol Kow
clockwise to increase load until voltmeter reading drops
slightly and then remains steady. This indicates the voltage
setting of the lower contacts (series contacts). The voltage
difference between the settings of the two sets of contacts
should be within specifications.

All final readings should be taken with regulator cover in
place.

If voltage readings are not within specifications, replace
regulator or service and adjust settings (see “SERVICING
REGULATOR").

CAUTION — Never ground the generator or regulator
field terminal while these two units are connected and
operating. This will burn up the upper set (shorting set) of
contacts of the voitage control unit.

F. TESTING CURRENT CONTROL UNIT SETTING
(Figure 5-33)

Use same connections as previous Test E, Voltage Control
Test.

1. Turn field control to “Direct” position.
2. Operate engine at 2000 rpm.

3. Turn load control clockwise until maximum reading is
obtained on ammeter.

This reading will be equal to the current limiter setting. If
not within specifications listed in table (Pg. 5-41), replace or
adjust according to manufacturer’s service bulletin and re-
test. Take final reading with regulator cover in place.

METHOD Il — TESTING BOSCH REGU-
LATORS FOR XLCH MODEL (1977 &
EARLIER) (VAT 26 TESTER)

A. TESTER CONTROLS

Turn ground polarity selector to Negative; load control knob
to Direct; ammeter selector to 7004 position; and voltage
selector to 16 volt position.

B. TESTER CONNECTIONS (See Figure 5-34)
1. Remove wire from regulator “B+" terminal.

2. Connect Regulator lead “R” of tester to regulator
terminal “B+".

3. Connect Ground lead "'G" of tester to ground on motor-
cycle.

4. Connect Positive voltmeter lead to regulator terminal
“D+" and connect Negative lead to ground on motorcycle.

5. Remove wire from regulator terminal “DF" and connect
wire to a lead of the field control variable resistor. Connect
the other lead of the field control to ground on motorcycle.
Turn field control to ‘‘Direct” position. Turn load control tc
“Direct” position.

Battery lead “'B" of tester is not connected for this test.
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Figure 5-34.

C. TESTING GENERATING SYSTEM
1. Operate engine at 2700 rpm (approximately 45 mph).

2. Slowly rotate load control clockwise until a reading of 10
amperes is observed.

3. If a reading of 10 amperes is obtained, generator is not at
fault and difficulty is due to a faulty regulator or defective
wiring. Inspect wiring and make Tests D and E.

4. If a reading of 10 amperes cannot be obtained and volt-
meter reading is below 12 volts, generator is defective.

5. If no reading is obtained on ammeter but voltmeter
reading is 15 volts or higher, cutout relay is defective. Regu-
lator should be replaced and circuit retested.

D. TESTING CUTOUT RELAY UNIT CLOSING VOLTAGE

Make same connections as in previous Test C, except con-
nect battery lead “B" of tester to 1-1/2 ohm connection on
side of tester.

1. Turn load control to “"Direct” position.
2. Turn field control variable resistor to “Open’’ position.
3. Operate engine at 2000 rpm (approximately 35 mph).

4. Slowly turn field control variable resistor toward “Di-
rect”” position while observing the voltmeter. As resistance
is decreased in field circuit, voltage will rise,

Observe highest voltmeter reading before voltmeter pointer
kicks back. Repeat operation several times, each time re-
turning field control to "Open’’ position. Highest reading
observed is the cutout relay closing voltage.

If closing voltage is not within specifications listed in table,
replace regulator,

E. TESTING VOLTAGE CONTROL UNIT SETTING
(Figure 5-35)

Two tests are required:
1. Testing regulator voltage setting under load.

2. Testing regulator voltage setting under no load.
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Figure 5-35.

Testing Voltage Setting Under Load

1. Make connections as in previous Test D, except switch
positive voltmeter lead to regulator “B+"* terminal, discon-
nect tester battery lead “B’' from 1-1/2 ochm connector on
tester, disconnect field control lead from ground connec-
tion on motorcycle and connect this lead to requlator “DF”
terminal.

2. Turn field control resistor to “Direct” position (no
resistance in field circuit).

3. Operate engine at 2700 rpm (approximately 45 mph).

4. Turn load control knob clockwise to load circuit until am-
meter reads 10 amperes.

5. Voltmeter reading will be voltage setting under load.

Testing Voltage Setting Under No Load

1. Return load control knob to ““Direct” position.

2. Turn field control resistor to 'Direct’ position.

3. Operate engine at 2700 rpm.

4. Voltmeter reading will be voltage setting at no load.

Both load and no load voltage readings must be within spec-
ifications listed in table or regulator should be replaced.

CAUTION — It is advisable to ““flash’" field coils when-
ever wires have been removed from regulator: or after
generator or battery has been removed and is reinstal-
led. This is done to make sure generator has correct
polarity. If polarity of generator is reversed, relay points
will vibrate and burn. “’Flash"’ field coils by momentarily
touching a jumper wire between “‘BAT’' terminal and
“GEN" terminal on regulator, after all wires have been
properly connected and before starting engine.



SERVICING REGULATORS
(1977 & EARLIER)

DELCO-REMY REGULATOR

Faulty operation of Delco-Remy regulators may be due to
ne or more of the following conditions:

1. Contact points dirty, oxidized or pitted — To clean
contacts, refer to manufacturer’s service bulletin, listed in
table (Pg. 5-41).

After cleaning contacts, the air gaps and contact spacing
must be adjusted. See table for information on the voltage
regulator and cutout relay air gap and contact opening
setting.

2. Ground wire broken (short braided wire between regu-
lator base and mounting bracket).

3. Defective resistor (underneath regulator).
4. Corrosion contamination on regulator internal parts.

After any faults have been corrected, regulating units musi
be adjusted according to manufacturer’s service bulletin,
see table.

BOSCH REGULATOR

Service or adjustment to internal parts of Bosch regulators
is not recommended since contact spacing and air gaps are
factory set. If tests indicate that the regulator is defective, il
should be replaced.

NOTE

If a new regulator is installed, it should be checked out
in operation on the vehicle.
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REGULATOR - 1978

ENERAL
\

e solid state voltage regulator manufactured by Tympan-
fum (patents pending) controls the output of the DC gener-
ator. It incorporates the electronic equivalents of the cut-
out relay, the voltage relay and the current relay of its
electromechanical predecessor. It is, however, insensitive
to dust, dirt or vibration but has a more sensitive electronic
circuit which holds the output to closer tolerances than be-
fore possible.

Figure 5-36 shows a simplified schematic diagram.

Diode D, prevents current flow from the battery into the
regulator and generator, but permits charging current to
pass from the generator to battery and load.

Transistor Q,, through the voltage divider consisting of R,
Z,. and R,, senses the generator output voltage. When the
output voltage rises; Q; draws more current through Rs
causing the voltage at the base of Q; to drop. The generator
field current I which flows into the collector of Q; is thus
reduced. This in turn causes the generator output voltage to
drop. An equilibrium condition is reached whereby the gen-
erator supplies just enough current to the electrical load to
maintain a constant preset output voltage.

When the output voltage drops through increased load or

reduced rpm the reverse happens. Q, draws less current

which causes Q, to draw more, which increases the output
Itage.

/ransistor Q, senses the voltage across Ry which is a mea-
sure of the generator current. When the current exceeds a
predetermined value Q, turns on. This turns on Q, which
turns off Q,. The field current is reduced and so is the out-
put current.

CHECKING CHARGING SYSTEM - 1978

GENERAL

When the charging system fails or is not charging at a satis-
factory rate, as is visually evidenced by a weak battery, dim
lights, or excessive battery water usage. It is recommended
that the following checks be made.

PRELIMINARY CHECKS

Battery: Check for weak or bad battery. See Battery Sec-
tion. Battery must be fully charged for following
electrical tests.

Wiring: Check for corroded or loose connections in charg-
ing circuit. Particularly check for worn or pinched
wires in the generator-to-regulator harness. Also
check for corroded or loose terminals at genera-
tor. Remove rubber regulator connector plug and
check for burned or corroded terminals. Regulator
base must have a good, clean, tight connection for
proper grounding.

ELECTRICAL CHECKS

If the preliminary inspection shows components to be in
good condition, make the following electrical checks:

Regulating Voltage Check: (See Figures 5-37 and 5-38.)
Connect an ammeter in series with the regulator output.
Connect load rheostat (carbon pile) and voltmeter across
battery. Check regulating voltage while running engine at
2000 rpm.

Adjust load rheostat (or carbon pile) to 2-7 amperes output.
The voltage readings then should conform to the values
given by the curves shown in Figure 5-39 at the tempera-
ture measured at the time of testing. For example, if the

REGULATOR
' 3\
o
IGN. INDICATOR
SWITCH LIENT 01
R3
“-N‘\A’_i
R5
Q2 b
LOAD R1
z1
Q3
= - = a1 R2
REGULATOR ﬂ L =
SIDE % [
PLUG 2 —
fi
.-l
Figure 5-36. Schematic Diagram - 1978
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regulator temperature was +/5"F, the upper voltage (from
upper curve) would be 15.0 volts and the lower voltage
{from lower curve) would be 13.8 volts.

If voltage exceeds upper limit of curve, check for ground in
field circuit of generator (see “GENERATOR") or in regula-
tor to generator field wire (green). If no ground is found, de-
fect is probably in regulator - replace with known good unit

If voltage is below lower limit on curve, proceed with out-
put check. If system passes output check, regulator is out-
of-specification - replace with know good unit.

Qutput Check:

Run engine at 2000 rpm and adjust load rheostat (carbon
pile) to obtain a constant 12.5 volts. The output current
should be 10 amperes minimum, 11 amperes maximum.

If no generator output current is obtained in the output
check, polarize generator (see "POLARIZING GENERA-
TOR").

Again check output at 2000 rpm per “Qutput Check.” If still
no generator output current is obtained, momentarily
groundgenerator "'F" terminal with engine running at 2000
rpm. (CAUTION — Do not ground "'F** terminal for long-
er than 10 seconds - damage to generator or regulator
can occur), With “F’" terminal grounded, generator output
should be 18 amps minimum. If output is O.K. with “F" ter-
minal grounded, problem is most likely in regulator - re-
place with known good unit and retest. If output is low,
check generator (see "GENERATOR"). If no output current
is obtainable, problem could be in regulator or generator.
Check regulator as follows: Disconnect rubber regulator
connector and connect ohmmeter between battery and
generator wires (orange and tan wires on regulator). Re-

RECONNECT ORANGE

WIRE TO JUNCTION

-0 VOLTMETER AMMETER
o 020
o g
lo}
OFF o ~—— BATTERY [;—:
O + )
RHEOSTAT
16 OHM JUNCTION
250 WATT
Figure 6-37. Test Arrangement with Individual Components
VAT-26 TESTER —— =
——— RECONNECT ORANGE
- 3 WIRE TO JUNCTION
AMP, VOLTS
REG] el =
BAT.Q 0
BATTE< L 7 GND (r i
\_ s

oO00QO0OO

JUNCTION

Figure 5-38. Test Arrangement with Sun Vat-26 Tester
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BATTERY VOLTS
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Figure 5-39. Regulating Voltage

verse ohmmeter connections. Ohmmeter should show con-
tinuity (low resistance) with one set of chmmeter connec-
tions, and open circuit (high resistance) with the other
connection. If regulator checks O.K., check generator (see
“GENERATOR"). If regulator does not pass chmmeter test,
replace with a known good regulator and retest.

If charging system operates properly, and generator warn-
ing light still glows, check diode in wiring harness. Also
check for missing or bad regulator ground.

Check the Regulator:

If the regulator appears to be the defective component,
check it by replacing it with a unit that is known to be good
and check again. Electrically disconnect the unit to be
checked, then temporarily connect in the new unit. If the
output is now okay, the original rectifier-regulator was de-
fective and should be replaced. If the output is still unsatis-
factory, the original unit was probably okay and the prob-
lem lies elsewhere.
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BATTERY

GENERAL

The battery serves as a storage place for current used in
starting the motorcycle; to operate accessories when the
engine is not running and to provide additional current,
when necessary, over the amount being generated. For a
battery to remain in good condition, the current draw must
be balanced by a current input. All Harley-Davidson bat-
teries have lead plates and sulphuric acid electrolyte units
of capacities suitable for load requirements under in-
tended use.

BATTERY CARE

Prompt and correct battery care determines the life span of
the unit. Therefore, for a longer useful life, the battery solu-
tion level must be checked at weekly intervals. Add only
pure distilled or approved water.

With a hydrometer or syringe, add water to each cell toraise
level of solution up to level for type of battery as follows:

XL - Fill to triangle or circle at base of hole.

XLCH - Maintain level between upper and lower limits
shown on battery.

Be careful not to overfill. Overfilling will result in some of
the electrolyte being forced out through cap vent holes, di-
luting or weakening the solution strength. An overflow of
battery solution will cause cables to corrode and motor-
cycle parts near the battery to be damaged.

WARNING — Batteries contain sulphuric acid. Avoid
contact with skin, eyes or clothing.

ANTIDOTE - External - Flush with water.
Internal - Drink large quantities of milk or
water followed by milk of magnesia, vege-
table oil, or beaten eggs. Call doctor im-
mediately.
Eyes - Flush with water and get immedi-
ate medical attention.

Clean battery and terminals when necessary with a baking
soda-water solution. Be careful to avoid getting any of the
solution into the cap vent holes. When solution stops
bubbling, flush off battery with clean water.

Coat terminals with grease or oil felt terminal post washers
after wires have been attached to retard corroding.

TESTING BATTERY

Use the following instructions for testing battery condition.
As a guide for determining when to start or stop charging,
check charge state in all cells (Tests A and B). As a guide for
determining battery condition, use load test C.

HOW TO TEST

Eischarged, or less than 1/2 charged batteries (1.210
jravity) must be recharged in order to have charge suffi-

cient for testing. Use hydrometer (A) or load tester (B) a:
follows:

A. Use of Hydrometer: (Refer to chart below)

1. Be sure to correct reading for temperature extremes. Fo
each 10° above 80°F add 4 points, or deduct 4 points fol
each 10° below 80°F.

NOTE

Harley-Davidson Hydrometer, Part No. 96802-63,
has built-in thermometer and correction chart and is
recommended for testing all batteries.

2. Read gravity of each cell and record.
3. If any 2 cells very more than 50 points, replace battery

4. If cells are even or vary only slightly; battery is generally
not “suspect.”

BATTERY CHARGE CONDITION
State of Specific
Charge Gravity (A)
100% 1.250-1.270
75% 1.220-1.240
50% 1.190-1.210
25% 1.160-1.180

B. Use of Load Tester (Figure 5-40)

1. Never use on discharged batteries or batteries under
3/4 charged (1.240 sp. gr.).

SUN VAT - 26 TESTER

(===

6]

BATTERY

@ |

M%‘ﬁc’é
[ )

Figure 5-40. Testing Battery Capacity
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NOTE

The Sun VAT-26 Tester (or equivalent) is recom-
mended for load testing the battery.

2. Fully charge the battery before testing. Load bat-
tery to 3 x amp hr rating using the Sun VAT-26 Tester. (The
Harley-Davidson 32 amp hr battery should be loaded to 96
amperes, the 19 amp hr battery to 57 amperes and the 7
amp hr battery to 21 amperes.) Voltage reading after 15
seconds should be 9.6 or more. Note: Voltmeter leads must
be connected directly to battery posts.

CHARGING BATTERY

Never allow a battery to stand in a discharged condition.
Start charging it at once at the recommended continuous
charge rate.

To determine the amount or condition of a battery charge,
check solution in each cell with a battery hydrometer as out-
lined in paragraph titled “TESTING BATTERY.” When hy-
drometer reading is 1,200 or less, battery is considered dis-
charged and should be removed from motorcycle and
charged at 2.0 amperes maximum continuous charge rate,
using appropriate 12 volt charger.

A higher battery charge rate will heat and damage the bat-
tery. For this reason, do not allow the small motorcycle
battery to be charged in the same line with large batteries.
Hydrometer reading of a fully charged battery in good con-
dition, with full strength electrolyte will be 1.270 or higher.

WARNING — Hydrogen gas, formed when charging, is
explosive. Avoid open flame or electrical spark near
battery.

Allowing a battery to remain in a discharged condition will
shorten its life. It is important that a battery be kept well
charged during below freezing weather.

5.54
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RECLAIMING SULPHATED BATTERY

If a battery has been allowed to stand in a discharged con-
dition for a period of time, the lead sulphate in the plates will
crystallize and not take a charge at normal rates. Such
batteries should be charged at half the specified continuous
rate for twice the computed time. A longer charging time at
a slower rate will many times break down the crystalline
structure into active materials and restore the battery.

CHANGING ELECTROLYTE

In normal service with average care, itis never necessary to
change electrolyte for the lifetime of the battery. However, if
the battery solution is spilled, diluted as a result of careless
water addition, or neutralized by the addition of an alkaline
substance, the battery solution may be changed and in
some cases near full capacity restored.

A weak acid solution may be detected by charging the bat-
tery until all cells gas freely and the gravity has not shown a
rise for three successive readings taken at hourly intervals.
“Gassing” is evidenced by a bubbling action in the electro-
lyte that may be detected by sight or sound. Do not change
electrolyte in a battery with one or more cells that fail to gas.
Such a condition indicates a structural failure.

Pour solution out of charged battery and fill with water.
Charge battery again until maximum specific gravity is
reached. Pour out this solution and add prepared battery
electrolyte to specified level and charge again for a short
length of time for full capacity.

Check specific gravity and add a little water if necessary to
bring solution down to desired maximum limits.

The value of changing electrolyte in a fairly old battery is
questionable. By tipping over such a battery to drain the
solution, the sloghed-off waste materials accumulated by
repeated charging and discharging actions might be dis-
lodged from the sediment chambers in the bottom of the
battery and deposited in the separators. This material is an
electrical conductor and thus may “tree’” or catch in the
separators and cause a short circuit.



HORN

Horn is shown in Figure 5-41. If the horn fails to blow or
does not blow satisfactorily, check for loose, frayed or
Eamaged wiring leading to horn terminals, discharged

attery, etc. If these steps do not correct the trouble, turnin
contact point adjusting screw, located back of horn, until
horn just gives a single click - then retard screw until best
tone is obtained. If horn fails to operate after moving ad-
justing screw, entire horn must be replaced because it is
permanently riveted together. Mounting parts are replace-
able.

1. Nut 2. Bracket

3. Horn

Figure 5-41. Horn




STARTER MOTOR

DESCRIPTION

The starter motor is a 12 volt, series field 4-pole drive motor
which engages the clutch ring gear through a Bendix type
drive and a reduction gear unit. A solenoid relay provides
battery current directly to the mator. The solenoid is con-
trolled by a switch on the handlebar. On some models con-
trol circuit has a cut-out switch in the transmission cover.
Switch plunger contacts a nub on the shifter cam only when
transmission is in neutral to complete the starting circuit.
This prevents starter operation when transmission is in
gear.

NOTE

Starter motor should never be operated continuously
for more than 30 seconds without pausing to let it cool
for at least two minutes. The motor is not designed for
continuous operation and serious damage may result.

TROUBLESHOOTING

GENERAL

The starter motor is designed to be corrosion resistant and
requires very little maintenance. However, to ensure satis-
factory operation, periodic inspection of brushes and
commutator should be made. In the event starter motor fails
to operate satisfactorily, the following checks should be
made before removing motor for inspection:

WIRING

Make sure the mounting and wiring connections are tight
and in good condition. The solenoid switch should be firmly
mounted and all wiring connections should be clean and
tight. Also inspect the connections to the battery and return
circuit, as loose ordirty connectionsanywhre in the circuit
will cause high resistance and reduced motor efficiency.

BATTERY

If the connections and wiring are found to be satisfactory,
the battery should be checked to determine its state of
charge (see "CHARGING BATTERY"). If the battery is
charged and battery voltage is reaching the motor without
any excessive losses in wiring or connections, the trouble
may be attributed to either the engine or the starter motor
itself.

SWITCHES

If the battery is charged but there is no current flow to motor
at all, trouble is probably in handiebar switch, transmission
cutout switch or the solenoid switch. This can be deter-
mined by bypassing each switch with heavy jumper (refer to
“WIRING DIAGRAM").

ENGINE

Excessive friction in the engine from tight bearings or
pistons or from heavy oil obviously makes engine harder to
crank. However, if engine is known to be in normal condi-

tion and the rest of the starting system is satisfactory, the
starter motor should be removed for further checking.

NOTE

Electrical tests to locate cause of starting system
failures can be made using the Sun VAT-26 Tester
and applicable service bulletins.

STARTER MOTOR AND DRIVE

REMOVING AND INSTALLING STARTER MOTOR
(Figure 5-42)

Disconnect solenoid cable from starter motor terminal.
Remove starter motor clamp bolt and lockwasher (1) from
crankcase. Unscrew motor thru bolts (4) from starter shaft
housing (3). Remove starter motor and clamp (2) as an
assembly.

NOTE

To prevent brushes from escaping holders, insert a
spool of slightly larger diameter than the commuta-
tor underneath brushes when brushes are half ex-
posed as armature is withdrawn from frame. In this
way armature can be reinstalled without removing
brushes from holders.

1. Clamp boit and lockwasher
2. Starter motor and clamp

3. Starter shaft housing

4. Thru bolt (2)

Figure 5-42. Removing Starter Motor
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PRESTOLITE STARTER MOTOR

DISASSEMBLING AND ASSEMBLING (Figure 5-43)

Remove thru bolts (1) with washers and lockwashers (2).
Remove commutator end cover (3) holding brush plate (4)in
place if necessary.

NOTE

End cover is marked with a double line next to the
motor terminal. Also brush holder has a positioning
notch which registers on the motor terminal insu-
lator. See Figure 5-43. Parts must be located correct-
ly when reassembled.

Armature (5) and drive end cover (6) with bearing (7) are
removed as an assembly. Bearing (7) is a light press fit on
armature shaft and is staked in end cover (6).

Reassembly is essentially the reverse of the disassembly
procedure. If brushes (9 and 10) and springs (8) have been
released from holder, use clips or clamps as shown in
Figure 5-45 to hold them in place while installing arma-
ture. Note that drive end of frame is notched to fit drive end
cover. Line up positioning notch in the brush holder as-
sembly with terminal insulator. Line up positioning mark on
commutator end head with motor terminal. Install thru
bolts, tightening to 20-25 in-Ibs torque.

HITACHI STARTER MOTOR

DISASSEMBLING AND ASSEMBLING (Figure 5-46)

Remove terminal nut, washer and lockwasher (1). Remove
nuts and lockwashers (2) from thru bolts (3). Remove thru
bolts with lockwashers (3). Remove two screws and lock-
washers (4) fastening the rear cover.

Separate the rear cover (5) from the starting motor frame as
follows: tap the rear cover with a soft hammer to make an
opening between the rear cover and the frame. Next inserta
screwdriver into the opening and push out the rear cover
taking care to see that terminal and insulator (6) remain in
place next to motor frame.

Lift the brushes from the commutator. As shown in Figure
5-47, pulling up the brush spring with a steel wire and pull
out the brushes. Note that two negative brushes (7) have to
be withdrawn slightly to be held in the brush guide, making
use of the action of the brush spring. The other two positive
brushes (8) should be completely removed from the brush
holder assembly (9) as shown in Figure 5-48.

Remove front cover {10), armature (11) with ball bearing
(12) and thrust washer(s) (13).

Assemble starting motor in reverse order of disassembly;
noting the following:

. Thru bolt (2)

. Washer and lockwasher (2)

. Commutator end cover

. Brush plate and holder assembly
. Armature

. Drive end cover

OBk

. Drive end ball bearing

. Brush spring (4)

. Terminal and brush assembly
. Ground brush (2)

. Frame and field coil assembly

= 0wom~

-

Figure 5-43, Prestolite 4-Pole Starter Motor - Exploded View
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TERMINAL
INSULATOR

Figure 5-44. Positioning Prestolite Starter Figure 5-45. Using Clamps to Hold
Motor Cover Prestolite Brushes in Place
1. To determine the proper position of frame and front holder to the rear cover with screws and lockwashers from
cover, align notch in cover with projected part of the frame. the outside of the rear cover.
2. After installing positive brushes in the brush holder and 3. Thru bolt nuts should be tightened to 20-25 in-lbs
covering with the rear cover, align and fasten the brush torque.

1. Terminal nut, lockwasher and washer 8. Positive brush (2)

2. Thru bolt nut and lockwasher (2) 9. Brush holder assembly
3. Thru bolt and lockwasher (2) 10. Front (drive end) cover
4, Rear cover screws and lockwashers (2) 11. Armature

5. Rear (commutator end) cover 12. Armature ball bearing

6. Terminal and insulator 13. Thrust washer (2)

7. Negative brush (2) 14. Frame

Figure 5-46. Hitachi Starter Motor - Exploded View
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Figure 5-47. Removing Brushes - Hitachi Motor

Figure 5-48. Hitachi Brushes and Brush Holder

PRESTOLITE AND HITACHI
STARTER MOTORS

CHECKING FRAME AND FIELD ASSEMBLY

Due to the internal wiring and connections of the Prestolite
frame and field assembly, there is no satisfactory field test
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to determine grounded or shorted field coils. If field coils are
required on either Prestolite or Hitachi motors it is neces-
sary, due to the method of installing field coils in this as-
sembly, to replace the frame and field assembly. To test for
field coils, using a test lamp, place one probe of test light
against the frame. Place the other probe against each of the
brushes attached to the field coils to indicate open or closed
circuit.

REPAIRING ARMATURE

If commutator is dirty it can be cleaned by polishing with No.
00 sandpaper - not emery cloth. If commutator is worn, out
of round or has high mica insulation between segments,
commutator can be turned down in a lathe. Mica should
than be undercut 1/32 in. deep with an undercutting ma-
chine and slots cleaned out to remove dirt or copper dust. If
undercutting machine is not available, undercutting can be
accomplished satisfactorily using a hacksaw blade. Com-
mutator should then be sanded lightly with No. 00 sand-
paper to remove any burrs left from undercutting proce-
dure. Inspect commutator end cover bushing. If bushing is
worn, replace complete commutator end cover assembly.
Inspect drive end cover and bearing and replace bearing if
worn to excessive looseness.

REPLACING BRUSHES

To replace the Prestolite insulated brushes (9, Figure 5-43)
remove the terminal and brush assembly from slot in frame
and install new terminal and brush assembly. To replace
brushes attached to the field coils, first cut off old brush lead
wire where it is attached to the field coil lead. Thoroughly
clean coil lead by filing off old connection. Insulation on
field coil lead should be removed only as far back as neces-
sary to make new solder connection. Using rosin flux, solder
brush lead to field coil lead, making certain brush lead is in
the same position as the original brush lead. On Hitachi
model negative brush leads must be unsoldered from brush
holder to replace. Do not overheat brush leads or solder will
run on wire strands and brush leads will no longer be flex-
ible. Before reassembling motor, check brush connections
for sufficient clearance from frame and from armature.

Replace brushes when worn down close 1o the following
minimum lenghts.

Prestolite 1/4 in.
Hitachi 7/16 in.



TOOLS

Clear plastic plug threads into

crankcase timing hole for accur-

\ ate ignition timing with strobe
<

= light timing.

Part No. 96295-65 Timing Mark View Plug

Order from Sun Electric Corp., Chicago, lll.

Sun Power Timing Light Model PTL-45
For testing state of charge of stor-
age batteries. Specific gravity of
electrolyte can be corrected for

Removes generator drive gear. temperature extremes by means

of built-in thermometer.

Part No. 96802-63 Battery Hydrometer - with

Part No. 96715-19A Gear Puller Temperature Correction Feature
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INSTRUMENTS

SPEEDOMETER

ENERAL
Lubricate cable core every 5000 miles with graphite grease.
REMOVING AND SERVICING

To lubricate the speedometer drive core or replace a
damaged or broken core, proceed as follows:

With a pliers remove speedometer case coupling nut from
speedometer head and withdraw core from casing. Tofreea
broken core from casing, disconnect lower case coupling
nut from speedometer drive unit located under transmis-
sion sprocket cover or on front wheel (1973 and later). With-
draw core from lower case end.

Install core in upper end of casing, applying a light coat of
graphite grease to the core as itis inserted into position. En-
gage squared lower end of core in speedometer drive shaft.
Connect case coupling upper end of the speedometer head,
engaging squared end of core in speedometer shaft. Be sure
to tighten both case coupling nuts securely.

TACHOMETER

GENERAL

Lubricate cable core every 5000 miles with graphite grease.

REMOVING AND SERVICING

To lubricate the tachometer drive core or replace a dam-
aged or broken core proceed as follows:

With a pliers remove case coupling nut from tachometer
and withdraw core from casing. To free a broken core from
casing, disconnect lower case coupling nut from drive unit.
Withdraw core from lower case end.

Install core in upper end of casing, applying a light coat of
graphite grease to the core as it is inserted into position.
Engage squared lower end of core in drive shaft. Connect
case coupling upper end to the head, engaging squared end
of core in shaft. Be sure to tighten both case coupling nuts
securely.








