. Yy

PRODUCT

CHASSIS

1961 TO 1974
SPRINT

SERVICE TRANSMISSION

MANUAL

ENGINE

ELECTRICAL

MISCELLANEOUS

The maintenance and repoir information in this manvel applies to the 1961 fo 1966 Harley-~Davidson Spriat
Models C and H, and 1967-74 Models H, 55 and SX.

COPYRIGHT 1974 BY HARLEY.-DAVIDSCN MOTCR O, INC.
Subdidiary of AMF Incorporated

' LL RIGHTS RES
PART NO. 9949274 A ERVED

Revised; 3-TT b :  Printed in USS.



TR

et IS S ST L

FOREWORD

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

HOW TO uUsE vyaur
SERVICE MANUAL

Your Service Manual is arranged for quick, easy
reference. This manual is divided intg numberad sections
entitled “Chassis,” “Enging” and “Transmission.” See-
tians are then divided into sub-sections, The Engine
Section, for example, is comprised of “Cylinder” and
"“Crankcase” sub-sections.

Use this manual as follows:

1. Check the Takle of Contents iocated in the front of
each sattion to find subject desired.

2. Page number is listed across fram subject.

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

4 Information is presented in g definite grder as
follows;

Minor adjustments

Minor maintenance or repair
Complete disassembly
Cleaning

Major maintenance or repair
Assembly

in figure legends the number toilowing a name of a
part indicates the quantity necessary for one complete
axsembly,

All information for servicing @ part should be read
oefore repair work is started to aveid needless disassem-
by,

SERVICE BULLETINS

In addition to the-information givan in this Servics
Manual, Service Bulletins are issued ta Harley-Davidsan
Dealers from time to time, which cover interim enginee-
ing changes and supplementary information. Service
Bulleting should be consulted for complete information
on the models covered by this manual.

USE GENUINE
REPLACEMENT PARTS

To insure a satisfactory ang lasting repair job,
follow the manual instructions carefully and use only
genuine Harfey-Davidsan replacement parts, Behind the
emblem bearing the words “Genuine Harley-Davidson® i
more than half a century of designing, research, many-
facturing, testing and inspecting experiance,

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

} CAUTION §

Gasoline is extremely flammable ang highly
explosive under cartain conditions, Always stop
engine, and do rot smoke or allow open flame
or sparks when refueiing or servicing the fuel
system, or when using gasoline as 3 cleaning
solvant where specified in this manyal,

Harley-Davidson products ars manufactured under one or more of the following U, §. patents: 29861832,
2987934, 2993809, 3116089, 31444631, 3144860, 3226994, 3229792, 3434887, 3539778, 3673359,

35680403, 3683716, 3709317. Des. 235626,
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GENERAL

% SPECIFICATIONS Example:
DIMENSIONS (INCHES) i i e N/
1973-74 Serlat ! Year
uESul ngsn MNo. 1974
Wheel Base 6.1 Modal Mig:
Overall Langth 86.6 Cods Harley-
Overall Width 32.7 (38-350) Davidson
Overall Hefight 49.5%
Saddle Hefght R i e 3;: TRANSMISSION
C!ﬂ’a Ll L L -
Road rance 5 L] TYBA + s av s enann. - Constant Mesh - Foot Shift
CAPACITIES $pecds .+« c s .. s s e s s = 1972 & earlier 4 Forward
1984 1973-74 § Forward
and 1967 | 1960 1973 Primary Drive Geaz Teeth. . + . ., . . 1972 & eariiex 26
parler 29067 -68 | -732{1872| -T4 4 1973-T4 23
oG | g | e Drlyen Gear Toeth . - o v « v « = « + . » 1972 & carlier 65
ir{7n TrH e 3 @& | SR G Lyl 197T3-T4 5T
Gazolina Tank Trancmigsion [nternal Ratios . . 1972 & earlier 1ot - 2.81
(Total) Gals, |4.¢] 2.6 |§1r29 | 26| 3.1} 3.4 . 1973-74 18t ~ 2.78
Reserve Qta. |1.4 0,6 Lo | 1. .0 16| 1.8 1972 & garlier Zod - 1.76
Crankease O] 1973-74 Znd - 2.04
Qts. 2.0 2.0 20| 200 20( 2.0 | 2.6 1972 & earlier 3rd - 1.27
1873-74 Sl."g - }gg
1672 & earlier 4th - 1,
BHESI o 1972-74 4th - 1.24
Model Destgoation Letter . . . .. . "CY "HY, "SS", "SXv 1973-74 5th - 1,00
Type of BOGIN0 . . v v v v v v e e . 4 Oyele oxy Transmisslon Sprocket Teeth . . . . . ., 1961-82 "Cv 16
Mumber of Cylindere . . . . . . . . .« - - R 1948 »Hn and "S&*, 1963 and later “C" 17
Placement of Cylindsr St T . he e s Hunzantnl 1962-87 "H" and “S3» 15
A Lo e T a1 s e 4
L earlier {'"H", 4 «H, .
185972 {"SX“ .J o5 B.H.P. @mﬂa R.P.B, Rear Wheel SpmckBt Tobbl ... < S e ]96119-:; gg
199274 (qExe, vEIN} 47 B.E.P. @ T000 R.P.M. 186072 315
Taxable Horespowoer (NACC 1973 "85 35
Pading) o R S e e 1286 & earler 2.7 1978 "5X" 38
1947=-68 3.2 1974 35
: 1869=T4 ﬂl»,bd-
Wei R e o e A TR TIO8
e R 271 1h. AEATHA
1968 & earlier "85 281 1b, 1963 | 1962-67 | 1968
1960-71 155" 311 l!h aod nle IIHII 196%9=-72
1971-72 "SX" 309 Ib. 1872 and | 1961-62 | leter | and and | ©sSn,
1072 "85 325 Ib. Farlier nem [ s ngge wgag
L7374 "58" 255 Ib. Firet (Low) 17.98 | 16.27] 18.4% | 19.69 | 18.2
1873-74 “SX" 358.5 b, Gear rER el
BOTE 4 v s v v o + =« « - 1066 & sarliay (G6MM) 2.5984 In. Sacond Gear 10.45 | 9,84 11.15 | IL.81 || 1%.00
1987-68 {TEMDD 2.835 in. to 1 fo 1 to 1
1968-T4 (T4MM) 2,513 fn. Third Gaar 7.54 .10 8,09 8.64 7.88
Gtroke .+ - s s s 0 s+ o+ 1966 & sarllor (TEMD) 2.535 [n. 02 ol o1
1987-68 (81MM) 2.410 In. Fourth 5.4 |5.60 | G949 |6.76 | 6.25
1969-T4 (20MM) 3.150 In. {High) Gear | tol to 1 to 1l
Flston Dispinpe-
mMmant . . .0 o« s s« o 1966 & oariier (246.2 co) L5 en. in. ==
1967-68 (248.4 o) 15,15 e ln. Sprocet
1969-T4 (344 oo} 21 ow. io. 187374 33 33
Mpmﬂ-[ﬂﬂ Rato R T T i s s MHw g'itﬂ'I Firat {I.I'OW} Gear 16.26 iv.24
1957 G913 9.4 ko 1L facond Gear 11.53 12.65
= 1960-T2 0,0 £o 1 Third Gear g.3s 9.48
199374 8.2 o 1 Fourth dear 7.%5 . 7.89
Sperk PIUE 5126 . v o v o v v v u e n s e sy, 14MM Fifth (High) Gear 5.85 5.20
Spark Plug . ... .... e A e . . Ho, b=-8
VEHICLE IDENTIFICATION NUMBER (V.LN.) ' TIRE DATA
The Vehicle Identdfication Number (V.I,N.} is stamped on Pressure (P31}
the engine crankease and on tho frame steering head. It Solo | With Passenger |
conslste of a model code, o serfal number, a manufacturer'a Frﬂm (Size 8.00 x 17) "C" 20 82
identification and model yeor a5 chown lo the table. Always Sizd 3 : 1
giva this numnbar when ordaring parts or making an inguiry. : 2
1B 26
Model | Model Coda| Serial Mo, Miz, Year Front {Sizu 3.2 % 19) "557 18 18
28-360 GA 190,000 and H 4 Fear (Size 5.50 x 18) a5 ET FT
up (B digita} | Harloy-Davideon | {1874) Front (Sige 3.50 x 19) "=x07 18 18
BX-350 s Rear (Size £.00 x 18) "Bx" 18 2z

Revigsed: 3-T7
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SERVICE

SERVICING A MNEW MOTORCYCLE
PREDELIVERY

Service operations to be performed before delivery
to custorner ave specified in the Selting Up Instruc~
tions and Tmportant Instructions included with new
wehicle.

CHECK AT 500 MILES

1. Change crankcase oil and clean filter screens.
2. Check and adjust tappet clearance to specifica-
tions.

3. Lubricate all poinis indicated for 2000 mile atten-~
ton in the "Regular Sexvice Intervals' ¢hazrt,

4. Check ignitlon, timing and contact point gap 20d
adjust if needed,

5. Inspect and service air cleaner if nesded,

6, Check rear chain adjustment and Iubrication -
correct if necessary,

7. Check tightness of all nuts, bolts and screws,
including ENGINE MOUNTS.

8, Check level of salutlon in battery, and water if -

neéded. g

9, Check spark plug, clean and regap if nacessary.
10, Check controlg for proper adjustment and cor-
rect if necessary.

11, Check clutch adjustment

12, Check brake adjustment.

13, Check wheel spokes and tighten if neceassary
14, Check front fork bearing adjustment.

15, Check tire pregssure and inspect tread

16. Road testh

CHECK AT 1000 MILES

1., Remove throttle piston stop-bushing in carbure-
tor {uged on 1965 and earlier medels only).

2. Change crankecase ¢il and clean filter screens.
3. Clean, ingpect, adjust and lubricate rear chain.
4, Bervice carburetor air cleaner.

5. Check tappet adjustment.

6. Check level of solution in battery,

7. Cheek wheel spokes for looseness and tighten if
necegsary.

8. Check circuit breaker contact point gap and timing,
8, Check clutch adjustment.

10, Check brake adjustment.

11. Check tire pressore and inspect tread.

12. Road test.

All cperations are fully described in subeeguent
gsections.

REGULAR SERVICE INTERVALS
{figure 1B-6, 1B-BA, 1B-6B, 1B-6C}

The following chart outlines recommended maintenance and lubrication intervals after per-
formance of service on a new motoreyele and the Initial break-in peried, Refer {o E’Jgure

when using the chart.

SUGGESTED OPERATIONS FOLLOWING INITIAL EREAK-IN -PERIOD

REGULAR | FIG., [ENGINE AND| FIG. FIG. FIG.

SERVICE |INDEX | TRANEMIS- (INDEX INDEX INDEX CHECK AND
INTERVAL | NO. SION OIL N GREASE NO. - OIL NC. SERVICE
Every 6 Chegle 23 |Rear chain
200 Miles i
Every . - 7 Change 4 | Pattery
1000 Miles

T D1l pump filter
gereen

g Carburetor air filter
20 | Ol scavenger pump
filter screen
{1961-63)

23 |Rear chain adjustment

1% |Check and gap spark
plog

Reviged: 23-77
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REGULAR SERVICE INTERVALS {CONT'D)

REGULAR | FIG., | ENGINE AND| FIG. FIG. FIG.

SERVICE |INDEYX| TRANSMIS- |INDEX INDEX INDEX CHECK AND
INTERVAL | NO, S1IONM OIL WO, GHREASE NO. QIL NO. SERVICE
Every 16 Speedometer 2 |Brake hand 1 Front brake hand
2000 Miles Drive Unit lever lever adjustment

22 Rear fork 13 |Clutch hand 5 | Clutch cable
pivot bearing lever adjustment
30 |Tachometer 23 |Rear chain 5 |Rear brake
drive unit adjusting nut
11 | ¥root brake cable
adjuatment
12  |Cluteh hand lewver
adijuster
8 |Circuit breaker points
and timing
10 |Tappets (every 1000
miles under hard
gervice)
14  |Gasoline filter screen
18, 26 | Wheel spoke tightness
Every 32 Tachometer
5000 Miles cable
18 |Replace spatk plug
31 |Speedometer
cable 21 |Check generator
brushes and ¢om=
muatator
: 8 |Check ignition timing
" and circuit bresker
points
e 17, 25 |Inspact tires
97 | Check steering head
i = bearing adjustment
. " .20 | Check shock rubber
bushings
Ryery 15 | Front wheel 28 | Carburetor
10,000 Miles bearings
lopen typel 33 | Starter mafor
24 Rear wheel
bearings
{open type)
SERVICE INTERVAL ENGINE - TRANSMISSION OIL
ENGINE - 300 MILES 1000 MILES SPRING AND
TRANSMISSION FALL
Cheeit Change Change
1B-22 Hevised: 3-77




MODELH
{1966 MODEL SHOWN)

MODEL C
(1961 - 1966)

15 16 17 18 12

Figure 1B-6. Lubrication and S8ervice Chart

BRevized: 9-66 18231



1971 TO 1972 35 MODELS

1971 TO 1972 5X MODELS

Figure 1B-fa,. Lubrication and Service Chart

I1B-24 Reviged: 3=-T3




1973 SX

28 3 220 722 23 24

1973 55

6 73832 10 18174

Figure 1B-6B. Lubrication and Service Chart

Issued; 3-=73 1B-3¢



b

7 20

1974 55

1E-24B

Issuad: 4-74
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LUBRICANTS TO USE
HARLEY-DAVIDSON OfL

Refined sgpecifically for Harley-Davidson 4 cycle
=-tooled engines,

Use proper grade of oll for the lowest temperature
expected before next ofl change period as followa:

Use Air Temperature
Harley-Davidgon Use {Cold Engine Starting
Qi Grads Conditions)
.. Medium Heavy k] Abgve 40°F,
Epeclal Light 58 Below 40°F.

Regular Heavy 105 Severe operating
conditiona at high

air temperatures.

The transmission and engine are both lubricated by
the same oll supply located in the erankcase reser-
volr.

Issyed: 10-T1

The oil filler cap is located on the right gide of the
engine crankcase. The filler cap is provided with g
gage rod baving two notches, The oil level must
always be maintained near but below the upper notch
of the gage rod and it must never fall down below the
lower noteh. Crankease capacity is 2 quarts when
level is up to gage rod upper nctch {“MAX"). To
check the oll level, the motorcycle must be in a
vertical position. Unserew the cap, wipe the rod,
replace the cap without serewing it in and remove it
again to cheek ofl level,

The oil level must be checked every 300 miles and
even more often if it is noticed that it tends to drop
too fast.

HARLEY-DAVIDSON GREASE-ALL GREASE.

Use for all bearings on motorcyele,

HARLEY-DAVIDSON CHAIN GREASE, CHAIN SAVER
AND CHAIN SPRAY.

Designed especially as chain lubricants, Penetrates
inner bearings for long chain 1ife.

1B-23



LOCATING TROUBLES

CEECK LIST FOR LOCATING GPERATING TROU-
BLES

iF ENGINE STARTS HARD
1, Spark plug in bad condition, or partially fouled,

2, Bpark plug cable in bad condition and “leaking".

3. Cireuit breaker points out of adjustment or in
nead of cleaning.

4, Ignition timing off,
5. Battery nearly diacharged.

6. Loose wire conmection at battery terminals, coil,
or ¢ircult breaker,

7. Carburetor not adjusted correctly.

8. Defective ipnition qoil.

9. Defective condenser,

10. Tappets adjusted too tight,

11, Gil too heavy (cold weather operation).

AF ENGINE STARTS BUT RUNS IRREGULARLY
OR MISSES .

1. Bpark plug in bad condition, improperly gapped,
or partially fouled,

2, Spark plug cables in bad condition and leaking,

3. Circuit breaker points-out of adjustment or in
need of cleaning, .

4, Defective
looge,

condenser or condenser comnection
5. Defective ignition coil.
6. Battery nearly discharged,

7. Loose wire connection at battery termipals, coil
or cireuit breaker,

8, Ignition -~ Light switch point contzets dirty or out
of adjustment (early 250 only),

9. Ignition - Light awitch wires loose or broken,

10, Water or dirt in fusl system Ffilters and car-
buretor,

11. Gasoline tank cap veat plugged.
12, Carburetor not adjusted correctly,
13. Weak or broken valve springs,

Hevised: 3-73

CRANKING MOTOR DOES NOT OPERATE
1. Low battery charge.

2. Brushes badly worn or sticking.
3. Dirty or olly commutzator,

4. Loose or broken wire in starter motor-battery
control switeh or starter solensid switch.

IF ENGINE FAILS TO START
1. Gasoline tank empty or valve shut off.

2, Emwrgency -starting switch in "GEN" positio
{early 250 only),

¥, Casoline line or filters clogged,

4, Dipcharged battery, loose or broken battery ter
tinal sonnection.

3. Loogse wire comnection al batiery terminals, coi
cirenmit breaksr or ignition switeh, Ignition swite
fuse blown. - ’

6. Circuit breaker points oxidized or badly out ¢
adjustment,

7. Spark plug fouled,

8. Bpark plug cable in bad condition and lesking
9. Defective ignition cotl,

10.- Defective condenser.

11. Clutch slipping and starter not turning engin
over,

12, Sticking valves or tappets too tight,

13, Engine crankease flooded with gasoline due ¢
overchoking or f{ailure to turn off fuel valve whe:
engine last shat off,

14, Piston rings badly wore or in bad condition,

IF ENGINE PRE-IGNITES

1. Excessive carbon deposit on piston head or §
combustion chamber.

2. Bpark plug heat range too hot for type of servic
or type of engine,

J. Defective spark plug.
4. Ignition timiog toc advanced,

IF FNGINE OYERHEATS
1. Insufficient ofl supply, or oil not circulating.

1C-1



2. Leskiog valves.
3, Heavy carbon deposit,

4. Carburetor high speed jet too small (lean mix-
ture). ;

5, Igmition timing too late.
{f ENGINE DETONATES
1. Unsuitable fuel {octane rating too low).

%, Heavy deposit of carbon on piston head and com=
‘bustion chamber,

If ENGINE USES TOO MUCH OilL
1. Piston rings badly worn or in bad cendition.

2, Valve guides badly worn,
EXCESSIVE VIBRATION
1. Epgine mounting bolts loose,’

2. Gag tank, fenders or other major parts not
tightly mounted.

3, Cracked or broken frame.

{F GENERATOR DOES NOT CHARGE
1. Brushes badly worn or chipped.

.2. Brushes sticking in holders.

3. Commutator shorted,

4, Defective armature,

5, Defective voltage regulator.

6. Voltage regulator not grounded.
7. Commutator dirty or cily.

8, Positive brush holder grounded.

9, Emergency starting switeh in “GEN" position
{early 250 only).

10, Loose or broken wire in generator battery eir-
uit,

11, Broken field coil wire or loose termipal (both
aoils).

IF GENERATOR CHARGING RATE IS BELOW
NORMAL (1972 5 EARLIER]

1. Voltage regulator defective.

2, Loose field coil wire terminal.

3. Commutator worn and not turning true with shaft -
throws brushes at high speed. (Bad main bearing
could cause this commutator run-gut.)

4. Weak or broken brush &prings.

3. Commutator dirty or oily,

ic-12

6. Brushes gunmy or sticking in holders.
7. Defeciive armature,
iF ALTERNATOR DOES NOT CHARGE (1973 & LATER)

1. Loose or broken wire in alternator-battery cir-
cuit.

2. Shorted stator coils.

3, Demagnetized rotor.

4. Defective rectifier-regulator.

If rectifier-repulator is suspected of glving trouble,

talte your matoreycle to the nearest Harley-Davidson

Dealer for service.

IF CARBURETOR FLOODS

1. Gasoline ghut-off valve not closed when the engine
1-8 mt nﬁl

2. Float set too high.
3. Float valve sticking, womn, damaged or dirty,
4, Float lever prongs damaged, bent or out of shape.

If TRANSMISSION SHIFTS HARD
1. Bent or damaged shifter forks.

2. Rounded or "dutbed” shifter clutch dogs.

4. Clutch dragging slightly or 1mpmpar1§ adjusted
(not releasing).

4, Tranamission - Engine oil too heavy (winter op-
eration). .

IF CLUTCH SLIPS

1, Cil on dry clutch plates.

2, Clutch controls improperly adjusted.

3. Worn or damaged clutch friction discs,
iF CLUTCH DRAGS OR DOES NOT RELEASE
1. Clutch controls improperly adjusted.

2, Damaged or warped clufch dizes.

iF BRAKES DO NOY HOLD NORMALLY
1. Brakes neot adjusted properly,

2. Brake controls binding.

%, Brake linings badly worn,

4, Brake linings impregnated with grease.

g

. Brake drum badly worn or scored.
Revised; 3-73
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Ey 1

DRIVE

CHAIN
REAR CHAIN ADJUSTMENT

The rear chain should be checked every 500 to 1000
miles for correct adjustment. As chain Btretches
and wears i service, it will run tighter at one point
on the sprocket than another; therefore, always rotate

rear wheel and check sdjustment at tightest polat of
chain,

To adjust rear chain, loosen axle nut {1, 2B-10) on
each side of the wheel. Loosen locknut {3) and al-
ternately turn adjustiag nut (2) or adjusting screw
(2A) on each side of the wheel until 1/2" free up and
down chain movement is obtained between the drive
sprocket (4 and rear wheel sprocket (5) as shown in
Flgure 2B-10, Chain adjustment must be made with
rear wheel on the ground and two persons on the
saddle to allow for full travel of the rear fork. Both
axles must be adjusted exactly the same in order to
maiotain the proper wheel and chain alipnment. The
tire must run centrally in the rear fork and the chain
must line up with the rear wheel sprocket. Readjust
25 necessary or unevenr wear of the chain or fire
will result, Retighten axle nut securely.

The chain can be removed for Inspection, lubrication

or replacement by disconnecting the chatn at the Epring
lock connecting lnik,

NOTE

After readjusting the rear chain, the rear
brake may be too tight. Readfust brake rod
if necessary.

SERVICING REAR CHAIN

At regular service intervals of 1000 miles, exami
the rear chain for adequate lubrication andworn cha
links,

Occasionally the chain should bBa removed from tl
motoreyele,. inspected for worn condition and réacels
additional lubrication;: Free chain from motoreye
by removing spring-locked conoecting Unk. L
cleaned ehain out flat and contract chain by taklr
up all slack in its links. Measure the chain lengt]
Then, stretch chain out to ite full length and agai
measure chain lemgth. M the difference bebween t+
two measurements exceeds 1 in,, the chain should &
replaced. In addition, 1f the chain has eny st
linkg, 15 visibly worn or damaged, it should be re
placed. If a new chain iz not available and iti
necessary to repair the old chain, remove damazape
lnks by pressing out riveted link pins with Chal
Repair Tools,

Before installing chain on motoreyele proceed a
tollows: Soak and wash thoroughly in a pan of kero

1972 & EARLIER i 3 2

1.  Axle Nut
4, Axle Adjusting Nut (2)
{1972 & earlier)

2A. Axle Adjusting Sersw
(2 (1873 & 1ater)
3., Locknut

4. Drive Sprocket
5. Rear Wheel Sprocket

Figure 3B-10. Drive Chain

Revised: 3I-T73
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sene. Remove chaln from keroseme and hang to
allow chain to dry off, Lubricate chain with Harley-
Davidson "Chzin Saver," “Chain Spray” or "Chain
Grease." Apply warm and move chain to work Iubri-
cant into bearings, Wipe all surplus Iubricant irom
chain surface, f

Install chain on motoreycle, Inspect connecting link
and spring clip elosely for bad condition, Heplace
if at ali questionable, Be sure spring olip 1s se-
curely locked on pin ends, open end of clip on out-
side, tralling direction of chain travel, as positioned
on motoreyele.

CHAIN LUBRICATION

NOTE

Motorcyele is not eguipped with ¢hain oiler:
therefore condition of chain should be watched
carefully,

Uader normal operating conditions brush the dirt off
and lubricate the rear chain at 1000 mile intarvals,
Under dirty or wet conditions, chain lubrication will
be required more frequently. Lubricate chaln with
Harley-Davidson “Chain Saver," “"Chain Spray" or -
"Chain Greage.™

Izsued: 3-73
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WHEELS

WHEELS AND TIRES

Maximum tlre mileage and good handling qualities
are directly related to care given wheels and tires.
A front tire kept in continuous service will wear
irregularly and peaked and may affect handling,
eapecially if over-inflated. Therefore, it 13 ex-
tremely important that correct tire pressurs be
maintained at all times,

At regular intervals of 2000 miles, or at any time
handling irregularities are experienced, see the chart
below for recommended sarvice.

REMOVING AND INSTALLING FRONT WHEEL (See
Fig. 2C-36.)

Ralge front end of motorcycle high enough to permit
remoeving front wheel; support motoreycle by suitable

‘blocking undernesth frame. Hemove axle nut (1)

and washer {2} on left side of fork, Loosen axle
pinch bolt {3) located on right fork side. Remove nut
{4}, washer (5) from stud. Loosen upper anchor arm
cap serews and slip anchor arm (6} frombrake anchor
stud on side plate. With a scft bamrmer, tap threaded
end of axle (7} to loosen it and start it out, Support
wheel with one hand and pull axle remzinder of the
way out with the other hand. Disengage the speed-

WHEEL SERVICE CEART

CHECK FOR

REMEDY

1. Loose axle mits
23, Excessive side-play or radial (up and
down) play in wheel huba,

8. Loose spokes.

4, Allpnraent of rear whesl in frame

and with front wheel.

Riras and tires out-of-true side-
ways, {should not be more than
3/64 in,).

L=

€. Rimg and tires out-of-round or
eccentric with hub, (should
nat ke more than 3/32 in.).

T+ Irregular or peaked front tire
wear,

a
'y

Correct tire inflation.

§. Corract tire and wheel balance,
{if balancing equipment is
available).

Tighten axle nuts.

Replace wheel hub bearings as
desaribed in "Inspecting and
Repairing Wheel Hubs."

Tighten or replace spokes as
described under "Truing Wheelg"
and “Spoking Wheels,"

Adjust rear wheel in frame a5
described in "Dirive,” Section
2B, "Rear Chain Adjustment:"
ar, inspect and straighten
frame as described In, "Frame,"
. Bectiom 2E, or repair rear fork
as degeribed in "Rear Fork,”
Bection ZF.

True wheels, replace rims or re-
piace spokes as described under,
"Spoking Wheels" and-"T ruing Wheels,"

See Item 5, above.

Install pew tire as described in
"Removing and Installing Front
and Hear Wheel," and, "Removing
and Installing Tire and Tube,"

Inflate tires as described in
"Specifications', General (14),

Static balance, if dynamic balane-
ing facilities are not available.

Revised: 10-T1
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ometer drive unit (8) from the brake drum hub and
ulip wheel from between fork sides. Remove brake

;icle plate (8) and spacers (10) and {11] from whesl
uh.

8. Bpeedometer Drive
%. Axle Washer Assembly
3. Pinch Bolt . Brake Side Plate

4, Anchor Arm Nut
§. Anchor Arm Washer

10. Thick Spacer - Speed-
ometer Side Hub

1, Brake Adjusting Nut T. Axle Washer

2. Brake Rod B, Axle

3. Anchor Arm Nut 9. Brake Side Plate
4. Anchor Arm Washer i0, Spacer

3. Anchor Arm 1i, Chain Adjuster
6. Axle Nut

8. Anchor Arm 11, Thin Spacer - Braks
7. Axle Side Hub
Flgure 2C-36. Removing and Matalling
Frofit Wheel

To reinstall front wheel, reverse the diszssembly
procedure, Insert thicker spacer (10} on speed-
ometer side of hub and thiTHer Brates I Brake

“side of hub. Ins brake gide plate (§) and position
speedometer drive unit (8) on hub; posttion wheel as-
sembly between fork sides, insert axle (7) from right
side and slide through wheel hub.and left fork side.

Place anchor arm (6) on anchor stud and secure with

washer (5) and nut (4). Tighten upper anchor arm
cap screws, Place washer (2), (chamfer side out)
and aut (1) on axle and tightsn, Remove blocks sup-

- porting motoreycle and work forks up and down to

align fork sides, Now tighten pinch bolt (3). Adjust
brake as deseribed in, “Adfusting Front Wheel Bralke g
Section 2G,

REMOVING AND INSTALLING REAR WHEEL (See
Fig. 2C-37)

Raise rear end of motoreyele high enough to permit
removal of wheel; support motorcyele by suitable
blocking underneath frame. Locate and remove drive
chain connecting Hnk and disengage chain from rear
sprocket. Remove Dbrake adjusting nut {1} and dis-

2C-26

Figure 3C-37, Removing and Ingtalling
Rear Wheel

econnect brake rod {2). Remove brake anchor armnut
(8), washer (4) and slip brake anchor arm (5} from
stud on brake slde plate (9). Remove reir axle nut
{8), washer (7}, and using soft bhammer, tap rear
axle (8) out to allow remeval of rear wheel from be-
tween rear fork sides,

When removing rear axle, hold chain adjuster
{11): against rear fork or it may cock and bind
axle preventing s removal.

Remove brake side plate (9} and spacer {10 from
wheel hub. To reinstall rear wheel roverse the dis-
a88embly procedures. Be sure spacer washer ig in
place between brake side plate (8} and wheel hub (1)
when reassembling, Adjust rear brake as described
in "Adjusting Rear Wheel Brake," Section 2G.

DISASSEMBLING FRONT WHEEL HUB (Bee Fig.
20-38)

Remove front wheel from motorcycle as deacribed
in “Removing and Installing Front Wheel," Seetion
2C. Drift out dust cover (1) and ball bearing {2) from
opposilte slde of hub. Free bearing spacer (3). drtft
out remaining ball bearing (2) and dust cover (1)
from opposite sfde of hub.

ST M de
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tion to the whaal hub bali bearings

1. Dust Cover (2) 3. Bearing Spacer

2. Bail Bearing (2) 4. Wheel Hub

1. Left Beg R;fainer
2,. Dust ('lwl;ixm ;
3. Bail Bearirg (2)

4, Spacer
5. Wheel Hub

Figure 2C-38, Front Wheel Hub

NOTE

Bearings should be removed only when it is
Nécesgary to replace them, Remova . themn
with specia] Harley-Davidson pulier, Part
No, 95760-69,

DISASSEMBLING REAR WHEEL HUB (Sse Fig. 2C-38)
Remove rear wheel from motorcycle as desoribed
in "Removing and Installing Rear Whaee]. 1 Unscrew

hub, Free bearins apacer (4), - Drift out remaining
ball bearing (3) from cpposite side of hub,

NOTE

Bearings should be removed only when it is
necessary to replace them, Remave them
with puller, Part No, 95750-88,

INSPECTING AND REPAIRING WHEEL HUBS
Clean and inspect an parts paying particular atten.
excessive side play or radial fup and down) play in

Inspect felt dyst 82als inside of dust cover, If dirty
o damaged, replace them,

Reviged: 35-77

Figure 2C-30. Rear Wheel Eub

Inspect brake shell for grooves and scoring., If any
13 found, check braxe shoes immediately for worn
linings,

ASSEMBLING FRONT WHEEL HUB {See Fig, 2C-38)
Press in new ball bearing (2) against shoulder, on
either gide of wheel hub; press dust cover (1) against
bearing. Turn hub over ang ingert bearing spacer
(3); press new pan bearing (2) against bearing
Bpacer, Press dust soyver {1} against bearing.
NOTE
Be sure felt geal is in dust cover,

Install front wheel on motorceycle ag described in,
"Removing and Installing Front Wheel,"

- ASSEMBLING REAR WHEEL HUB (See Fig. 2C-39)

Press new ball bearing (3) againat shoulder on brake
side; also press in dust cover (2). Turn hub over
and insert bearing spacer (4); press new ball bearing
(3) against bearing spacer, Screw bearing retainer
(1) tnto wheel hub,

HOTE
Be sure felt seal is in dust cover,

Install rear wheel ss described in, "Removing and
Ingtalling Rear Wheel

SEMOVING ~ AND INSTALLING REAR WHEEL
SPROCKET (See Fig. 2C-40 or 2C-404)

Remove rear whee] sz descrided in, "Removing and
Installing Rear Whee: - Remove nuts {1) and lock

2C-27
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washers (2); remove outer disc (3). Remove sprocket
{4), disassemble rubber bushings (5) and spacers (§)
Irom sprocket. Remove inner disc {7) (if used) and
bolts (8) if necessary.

Clean all parts and wips dry.

To reassemble, simply reverse disassembly pro-
cedure. Install holts (8) into hub (8) and inner dise

) on bolts, Insert apacers (6) and rubber bushings
(3) into sprocket {4); install sprocket, with shoulder
side toward hub, on holts. Install outer disc {3,
chamfered side out, on bolts. Securs asgembly with
lock washers (2} and muts (1), :

Install wheel as deacribed in, "Removing and metall-
ing Rear Wheel."

SPOKING FRONT AND REAR WHEEL (See Fig.
2C-41, 2C-42)

Front and rear wheel spoking procedure is the sante
for both wheels,

1, Clamp axle {large diameter end} in vise vertically.
£lip wheel hub, brake side down, on axle,

2. Draw an imaginary centerline through the axzle
center and exactly between any two spoke holes (X)
and (Y) on the upper flange, (See Figure 2C-41).
Note that the centerline also lines up With spake hole
{Z) on the lower (brake side) flange,

3. Insert an outside spoke down through spoke hole
(Z} in the lower flange.

1, Nut (5) 6. Spacer (5}
2. Lock Washer (5) 7. Inner Disc
3. Cuter Disc 8. Bolt (5)

4. Sprocket - 8. Wheel Bub

5. ERubber Bushing (5)

Flgure 3C-40. Hemoving and Ins
Rear Wheel Sprocket (19682 & earlier)

1. Nut (4) 5. Rubber Bushing (8)
2. Lock Washer (4) 6. Spacer (4)

3, Cuter Disc 8. Bolt (4)

4. Sprocket 9, Wheel Hub

Figure 2C-404A. Nemoving and Installing
Rear Wheal Sprocket (1890 & Later)

2C-28
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Figure 2C-41. Laciog Hub

‘1. Outside Spokes 3. Wheel Hub

2. Inside Spokes 4. Wheal Rim

Figure 2C-42, Spoke Arrangement

Revized: 5-T0




4, Imgert an cutside spoke wup through spoke hale (X)
in the upper fiange.

9. Insert an ipside spoke down through spoke hole
(¥} in the upper flange.

§. With these three "key" spokes In position simply
follow arcund both flanges installing one inside and
one outside spoke until all holes are filled.

7. Blip wheel up off axle and place on bench, brake
side down,

8. Arrange all outside spokes on both flanges in 2
clockwise direction. (See Fig. 2C-43) .

8. Avrrange =il inside spokes on both flanges In a
counterclockwise direction, (Ses Fig. 2C-42)

10. Place wheel rim over the hub assembly and line -

up one brake {lower) flange ocutside spoke with nipple
well in rim that has corresponding nipple angle and
start nipple on spoke threads. :

11. Skip three spoke nipple holes I the rim and
install another outside spoke. Continue this pro-
cedure wuntll all outside spokes are ipstalled in rim.

NOTE

Do not tighten spoke nlpples during lacing
procedure.

12. Select any brake (lower) flange inside spaoke,
cross over two outside spokes and line up with nipple
well that bas corresponding.nipple angle and start
nipple on spoke threads. Continue thig procedure
until all inside spokes are installed in rim.

13, Belect any upper flange ingide spoke, position
In a counterclockwise direction Hning it up with
nipple well in rim that has corresponding nipple angle
and start nipple on spoke threads, :

14. Skip three spoke nipple holes ln rim and install
another inside spoke. Contlnue this procedure until
all inside spokes are installed in rim.

15. Select any outside spoke, eross over two inside
spokes, line up with corresponding nipple well in rim
and install nipple on spoke threads., Continue this
procedure until all outside spokes are ingtalledin rim.

TRUING WHEEL (Bee¢ Fig. 2C-43, 2C-44.)

L. Use wheel axle as truing arbor; ingert axle in
wheel hub and place wheel in Truing Stand, Part No.
8550029,

2, Using a serew driver, tighten all spoke nipples
until there is approximately 3/16 inches of thread
exposed below the nipple on each spoke.

3. Starting at the valve hole, tighten all nipples one
full turn each, using spoke nipple wrench, Part No,
84682-61,

4, Continue on around wheel rim tightening all nip-

ples until ali outside spoke nipples have only 1/16 to
1/8 inches thread exposed below the nipple and all

Revised: 3-7%

inside spokes have no threads exposed below tf
nipple.

5. Check rim for conmcentricity, centering sideway
(Fig. 2C-43, and 2C-44). Centering rim sideway
must be done 22 one operation. The rim must E

1/

]I

STRAIGHT EOGE

FRONT AND REAR WHELL b

" Figure 2C-43. Aligning Wheel With
Straightedge =

SPACER

Figure 2C-44. Truing Rim

2C.28



properly ceotered sideways in relation to huh for
gorrect allgnment and Hiracldog" of wheels.

6. Figure 2C-43 shows method of using a atraight-
edge to determine correct sideways centering of
wheel rim. H rim 18 too close to straight edga,
loosen all nipples on the brake side slightly and
tighten =1l nipples on the opposite elde slightly. o
rlm is too far from stralghtedge, reverse the above
operation. Lay stralghtedge acroes brake slde apoke
flange of hub and measure distance from stralght-
edge to rim. When rim ls correctly centered this
measerement should be 1/32 inch for both the fromt
and rear wheels.

7. Adjust truing stand gauge Fig. 2C-44 g0 that when
wheel i5 turned, the highest point on the rim just
touches the :gauge, At the same time the gauge can
be adjusted to check the rim slde movement Or Iun-
out by moving the gavge in or out until the rim bead
just touches the gauge at its point of farthest run-out.

8. First eliminate the rim run-out by loosening nip-
ples on the gauge side at the point where rim bead is
farthest from the gauge, tighten spokes on opposite
side of those loosened to bring rim true. 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
position in relatlon to hub as shown in Fig. 2C-43,
Rim should be trued for run-out within 1/32 inch.

4, After rim run-out is correct and the rim ls cor-
rectly centered in rtelation to wheel hub, check for
concentricdty (rim '"hop'). I rlm runs eccentric
{out of round) nipples nmst be loosened at points
where rim is farthest from gauge, and tightened at
points where rim is closest {o or contacts gauge.
Amount nipples are loosened or tightened la deter-
mined by the amount rim runs out of round. Rim
should be trued coneentrially to within 1/32 inch.

10. After wheels have been checked and corrected,
start at valve hole and tighten all nipples 1/4 turn

at a time until nipplea and spokes are normally tight. .

If possible, compare with & new wheel, While tight-
ening nipples, repeatedly check rimwithgauge accord-
ing to preceding instructions.

11. After 21l nipples have been pulled up, untilspokes
ars normally tight and wheel is true, seat each
gpoke head Into hub flange with 2 gharp blow, using a
flat nose punch and hammer, Retighten all nipples
and finish trulng wheel, This mathod allows spokes
to be drawn tighter at the start and prevents the
possibility of spokea loosening after the wheel is put
into service as the result of spoke heads seating iato
the rim flange.’

12. Do not tighten spokes too tight or nipples may
draw through rim, or hub flanges may be distorted.
I spokea are left too loose, they will continue to
loosen when the wheel iz put In service.

2¢-30

13. File er grind off ends of any spokes that may ba
protruding through nipples to prevent puncturing tube
when tire 15 mounted.

REMOVING TIRE AND TUBE FROM RIM

Remove wheel: lay wheel on its side. Remave valve
cap and valve core to free all air from tthe. Re~
move valve stem kourled nut, Remove nuts and
washers from fire bead clamps (if used), Loocsen
both beads from rim flanges by Stepping on sides of
tire or by using » tire tool. Stand or kneel on tire
oppogite valve to push bead into rim-well. Usingtire
tools, {(not sharp ingtruments}, start upper head over
edge of rim at valve. Don't use force when starting
bead over sdge of rim with tire iron, hecause bead
wires may be broken or stretched and the tire ruined,
Carsfully remove inner hibe before attempting to re-
move second bead. Push lower bead into rim-well
on one side and insert Hre ivon on opposite side and
pry bead over flange. After a portion of second bead
ia 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. Removiog one slde pnly allows
inner tube to be removed and installed and also allows
inside of casing to be inspected.

MSTALLING TIRE AND TUBE ON RIM

Carefully remove all dust and dirt, particularly hard
particles from tire which might chate an inflated tube.
Wipe tube and lnside of tire thoroughly with clean,
dry cloth. E rim is dirty or rusty, clean it with a
stiff wire brush, Be sure to examine 2 used tire
carefully for fabric injurles which if neglected will
damage tube.

Poaition rubber rim strip in rim-well with valve
hole correctly registered. : 5

Make sure hexagon nut is tight on valve stem. Install
tubs in tire and swab thoroughly all around base of
tube, between tube and stde walla of tire with mount-
ing compound. Bead seat of tire should not be coated,
Place valve at tire balance mark, and inflate tube just
enough to round it out. With wheel lying fiat, placs
tire on rim and align valve with hole in rim. Push
bottom bead into rim-well near valve, andhold in well
while foreihg remaining portion of bead over rim
flange With a heavy rubber mallet. Bpread tire and
ingert valve through hole in rim. Install knurled nut
loosely on valve stem to hold stem inposition. Force
upper bead over rim flange and into well at point op=-
posite valve. Stand or kneel on tire at this point to
hold bead In well and force 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. Tighten
valve stem nut.

Inflate tire to recommendsd pressure. Then, com-
pletely deflate 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
1A, for correct tire pressure,

Revised: 4-T4
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INSTALLING TIRE BEAD CLAMPS - 1074 and Later
{Figure 2C-45)

Tire bead eclamps (figure 2C-45) are used on hoth
front and rear wheels to securely retzin the tire on
the rim in case of sudden deflation of the inner tube
during motoreycle operation.

When installing inner tube and tire on rim make sure
that the tire bead is between tire bead clamp (1, fig-
ure 2C-45) and wheel rim. Also, make sure that
inner tube is not pinched between tire head and Hre
‘bead clamp, Leather washer (2), washer (3) and nut
(4} 2re assembled to stud oo tire bead clamp on out-
side of rim. MNut {4) should be tightensd securely.

‘Care should be taken to keep the tires properly in-

flaied. Bee fire data for correct tire inflation pres-
sure, Do not over-inflate Hres.

Issued; 4-T74

1. Tire bead clamp
2. Leather washer
4. Washer

4. Nut

Figure 2C-45, Tire Bezd Clamp {1974)

SC-31



HANDLEBAR

REPLACING TEROTTLE CONTROL WIRES
1971 AND EABLIER C, H, 85 (See Fig. 2D-11)

Remove throttle control wire from carburetor as
described in "Digassembling Carburetor", Section 3F.

Remove cover on throttle control housing (right
handgrip), Puli down on cable coil and alip cable
through slot on housing., Remove cable bubtton from
throftle chain cup.

Replace throttle cable and coil with a new assembly.

Note that large button on end of cable is not centrally
located, poting this, place the short end into the
throttle chain cup first as shown in Fig, 2D-11, Puli
back on the c¢oil and slp csble into housing, Insert
coll into recessed hole on tip of housing. * Puta small
amount of greade on throttle chain and install housing
cover. Place opposite end of cable through car-
buretor adjustment screw, cover, anfl apring; and
install in throttle piston. Assemble carburetor zs
deseribed in "Assembling Carburetor”, Section 3F,

After assembling, check movement of throtile piston
to see that it opens and closes correctly.

REPLACING THROTTLE CONTROL GRIP ASSEM-
BLY.

To replace throtile control grip assembly, remove
throttle wire from throttle control as described in

"Replacing Throttle Control Wire". Remove two sat
screws oo throttle control grip and pull from handle-
bar,

Assembly 15 the réverase order of disassembly,

Figure 2D-11, Replacing Throttie Control Wire
{1971 and Earlfer C, H, 85

Ravised: 3-77

REMOVING HANDLEBARS ¥EOM FORK UPPER
BRACKET

Removal procedure is described in "Removing Fork
Stem and Bracket Assembly from Steertng Head"
under Chasais 2F, “"Fork".

+ Upper handgrip support

. Screw (2)

Throttle control cable gulde
Throttle control cable button
. Nylon handgrip sleeve

8. Lower handirip support

Figure 2D-12. Replacing Throttle Control Wire
{1971 & Later 8X; 1972 & Later $5)

1971 & Later SX; 1872 & Later 83 (See Fig. 2D-12)

Remove throttle control wire from carburetor as
sdescribed in "Disassembling Carburetor”, Section
F.

Remove upper handgrip support (1) by removing 2
serews (3). Pull on throttle control cable guide (3)
to release cable from slotinsupport (6), Remove
cable button (4) from nylon handgrip sleeve (5).

Replace throttle eable and coil with a new assembly,
Apply a Hghi coat of graphite grease on new cable
before installing.

Note that the large bution on the end of cable is not
centrally ‘located. The button should be placed in the
nylon handgrip sleave so that the long end is toward
the handgrip. Put a small amount of grease in the
receases in the upper and lower handgrip supports
(1 and 6),

Agsemble In reverse order of disassembly, Check

movement of throttle piston to see that if apens and
closes properly.

2D-11



FRAME

Procedurs for Servicing Frama

To rough check a frame for correct alignment, see
following fgures. The dimenaion abown will provide
enough information to determine whether a frame is
far enough out of alipnment to require a major reé-
aligning job or replacement.

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

Frames that are severely bent or damaged
should be replaced, because it 1g questionable
that they can be repalred economically.

i

e o) U

TOP VIEW

Figure 2E-VA. Basic Frame Dimensions - Model S8

Revised: 3=T7
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Figure 2E-7, Bagic Frame Dimenszions - Models € and H




Figure 2E-7A. Basic Frams Dimersions ~ 1963-71 Model S3
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Figure 2E-TC. Basle Frame Dimensions, 1973-74 55 and 58X

2E-14C



Servicing Front Fork

CHANGING FORK OIL

(See Fig. 2F-53)

FORKS

e To drain fork oll, support froot end of motoreyele

80 that front fork is fu

lly extended. Rempve the up-

per fork hex soeket plog {1} with 12 mm Allen wrench
or remove rubber plug from capscrew (14) on later
models. Remove lowaer
fork side and allow

drain plug screw from each

all oil to dratn from fork.

L.

Allen Screw (12 MM) (1963) 3,
1A. Hex Capscrew (19684 & later)

Drain Plug

Figure 2F-53. Front Fork

To refill fork, replace drain plug (2} and pour correct

amount of the specified type fork

oil into fork as

shown in table. (The difference in the amount of oil
required between a (DRY) and (WET) fork is due to

ofl cling,) Reassemble upper fork plug (1) and
washer, install in fork and tighten, i
Harley-
Qty. Davidson
Year and Aode) {Ligquid Measure) Type
1971 & earlier 88, | Dry Fork 5 oz. o
1870 & earlier 8X | Wet Fork 4-1/2 oz,
1872 to 1974 88, Dry Fork 6 oz, C

1871 to 1974 8X

Wet Fork 5-1/2 oz,

Harley-Davidgon Hydrauli
should be uwsed exclusi

NOTE

vides correot damping action.

Reviged: 3-77

¢ Fork Qil Type C
vely because it pro-

REMOVING FORK SIDE {See Fig. 2F.-54 or 2F-544)

Remove Iront wheel as described in "Removing and
Instailing Front Wheel,” Remove front fender and
brake sfde plate anchor strapby removing cap serews.
Loosen lower fork bracket pinch bolt 1, or stud
nuts 1A and wedge a scrsw driver upward into slot
in bracket, Remove 91531;9:- fork plug (2). Thread
fork tool {(Part No. 97305-61 into upper fork tube
threads and atrike tool with a copper or lead ham-
mer fo remove fork side (3) from brackets, See
Pig, 2F-55,

NOTE

Make sure tool is engaged full depthof threads
before striking. Also be carveful that dirt and
foreipn particles do not fall intg fork tube,

DISASSEMBLING FORK SIDE (See Fig. 2F-54 or
2F-544)

After removing fork glde, it may be necessary to dis-
assemble fork side; if so, proceed as follows:

Remove fork spring (4) from top of fork tube and
pour hydraulic fork oil from trep of tubs. Remove
axle pinch bolt, damper tube gorew {5) and washer
(6) from bottom of fork slider assembly (7), Pull
slider assembly (7) off of fork tube (9} with a sharp
jerk.

NOTE

This will release damper tube {17) trom po-
sition In lower slider assembly and permit
fork tube to be drawn from slider agsembly,
Invert fork tube allowing damper tube assem-
bly to slide out top of fork tube,

DISASSEMBLING MAIN TUBE

Insert 1/8" diameter rod approximately 24" long
through bottom of fork tube and engage end of rod in
bulfer spring (10) coils. Push buffer spring out
through top of fork tube. To renove damper valve
body snap ring (11) # may be necessary to notch
lower end of fork tube allowing use of pointed tos] to
Lft snap ring from its groove to reémove it, See
Fig, 2F-56. Using 5/B" dia. rod or pipe approx-
mately 24" loog inserted.through top of fork tube,
drift damper valve body (12 Fig, 3F-54) down out of
fork tube by striking rod or pipe with hammer, The
damper valve washer (13) and damper valve (i¢)
will alsc be removed along with damper valve body.

DISASSE MBLING DAMPER TUBE

Remove lock ring (15) and piston {18) from damper
tube {17,

DISASSEMBLING FORK SLIDER

On H models remove clamps {18B) sacuring boots
(184). On C models, turn fork lower cover (18) 1/4
turn counterclockwise. Pull off fork slider (22),
Remove loelk ring (198} and oil seal (20} from fork
slider (23},

2F-37



Figure 2F-54, Front Fork {197¢ and Earlier) - Ezploded View

Reviged: 10-71
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i, Lower Bracket Fork Bolt (2)
Lower Bracket Fork Stud (2} (61 & 84

H Models)

1A. Stud Nuts, Washers & Lockwashers
(63 &84H Models)

2. Fork Plug (2) Washer {2) Seal (2}

3-  Fork Side Assembly (2)

4. Fork Spring (2)

25.
7.
29,

- Handiebar U-Bolt Clamp Washer {4)

- Steering Damper Spring. Washey

5. Damgper Tube Screw {2) 30,
6. Damper Tube Screw Washer {2 3L
T. Fork Slider Assembly (2) 32
E. Damper Tube Assembly (2) 33.
B,  Main Tube {2}
10. Butfer Spring (2) 34,
11. Damper Valve Body Lock Ring (2}
12. Damper Valve Body {2) a8,
13. Damper Valve Washer (2 an,
4. Damper Valve (2) 38.
15.  Dageper Piston Lock Ring (2)
16. Damper Piston (2) .
17. Damper Tube (2) 2
18. Fork Lower Cover Assembly (2) (C Models)
1BA. Fork Boot {1970 & earlier H and 41.
55 Models) i 42,
18B. Boot Clamg {2) {1870 & earlier H and 43.
58 Models) : 44,
12.  Beal Lock Ring (2} 45,
20. Fork Seal {(2) .48,
21, Fork Tube Lower Cover Seal (2) 47,
2. Fork Slider Assembly (2} (Right & Left) 48,

Figure following name of part indicates quantity necessary for one complete assembly.

Key for Figure 2F-54 {1970 and Earlier)

steering Damper Knob Asay,
Steering Damper Rod Lock

Fork Stem Nut

Fork Upper Bracket Balt

Fork Upper Bracket

Fork Uppsr Cover Assembly (2} Right & Left

Fork Upper Cover Rubber Ring (2) (1870 & earlier)
Fork Upper Cover O-Ring (2) (1970 & earlier)
Fork Stem and Bracket

Handlebar U-Balt Clamp Nut {4)

Eandiebar U-Bolt {2)

Handlebar Clamp {82 & Later)
Steering Damper Rod Cotier Pin
Steering Damper Lower Nut

Steering Damper Spring Washer Flate

RBteering Damper Anchor Plate Bolt (1981-58C)

Steering Damper T Plate Washer (1961-860)

Steering Damper Anchor Plate (1061-86C Model)

Steering Damper Anchor Plate (late 1962 & later
H and 88 Modeis)

Steering Damper Upper Friction Disec

Fork Stem Mut Washer

Upper Steering Head Bearlng Cone

Lower Steering Head Ball Bearings (25)

Upper Steering Head Ball Bearings {25)

Lower Steering Head Bearing Cone

Head Cup {2)

Handlebar Rubber Mounts (2) {62 & Later)

REMOVING AND INSTALLING FORK UPPER COVER
ASSEMBLY (Sea Fig. 2F-54}

Remove fromt fork side as described in "Rem

Fork Side.” Remoave hsadlamp mounting bolts andlet
headlamp hang down on fork bracket. Remave speed-
ometer drive from end of drive cable and glp cable
through loop on left fork upper cover. Remove
brake cable lock nut from eable. Removebrake cable
ferrule and slip cable through loop on right fork
upper cover assembly, Loosen steeriog datnper knoh
(23) several turns to relieve tengion on steering
Loosen front ferk gtem aut (25)

bled it will also he necessary to loosen fork plug (2)
Beveral tuma on the assembiled fork side, The
loosening of these items will permit the fork uppar
bracket (27} to be drifted upward s releasing ten-
slon on fork upper eover agsembly {28) and rubber
ring {29) permitting the fork upper cover to be slip-
ped out of positisn,

NOTE

Place piece of wood or other goft material
under the fork upper bracket and drift braciet
upward striking the wood or soft material.
The bracket 18 made of aluminum alloy and
will be damaged if thig procedure is not fol-
Iowed,

Revised: 10-71

To reinstall cover reverse the above procedure.
Make certain rubber ring (29) and O-ring (20A) are
held in place in cup of fork Upper cover assembly
(28) as assembly is slipped into pusition between the
upper fork bracket and the fork stem and bracket
(30). Install fork side in reverse order described
in "Removing Fork Side." Remount headlamp and
adjust a8 deseribed in "Adjusting Headlamp," Sec-
tion 5-D,

INSPECTION- PROCEDURE

i hydrhuuc fork does not work properly due ta oil
leakage, hent, damaged or worn fork parts proceed
a2 followa:

To determine the cause of of] leakage follow instruc.
tions as described in "Changing Fork OQil." If fork
does not function after eliminating the pos-
sibility of water contamination of fork ofl and in-
correct oil level in fork sides and oil continues to
leak, proceed as follows: Drain out fork ofl. Re-
move front wheel as described in "Removing Frent
Wheel." Remove front fender. Remove axla pinch
bolt, damper tube screw (5) and washer (§) from bot-
tom of fork slider assembly (7). (See Flg, 2F-54.)
Pull slider assembly (7) off of fork tube (9) with
sharp ferk. Disasscmble fork slider as described
in "Disacsembling Fork Slider" and carefully ex-
amine all parts. Wash anl parts thoroughly and re-
place seals (20) and other worn parts. If fork

2F-39
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Figure 2F-54A. Front Fork {1971 and Later) - Exploded View
2F-40 Revized: 3-77




1. Lower Bracket Fork Bolt {3) {35
Lower Bracket Fork Stud (2) {8%)
. Btud Nut & Spacer (2) {82
Fork Plug (2}, Washer (2), Seal (2}
. Fork Flug Valve (2)
Fork Side Assembly (2)
Fork Spring (2)
Damper Tube Screw {2) ;
Damper Tube Screw Washer {2}
7. Fork Slider Assembly (2)
Damper Tube Assembly (2)
9. Main Tube (2)
10. Buffer Spring (2)
11. Damper Valve Body & Lock
Ring (2)
12, Damper Valve Body (2)
13. Damper Valve Washar (2)
14. Damper Valve {2}
15. Lock Ring (2)
16. Damper Piston {2)
17, Damper Tube (2)
18. Fork Boot (2)
19. Seal Lock Ring (2)
20. Fork Seal (2) _
2l. Fork Tube Lower Cover Seal (2)
22. Fork Slider Assembly (2) (Right & Left)
23. Steering Damper Knob Assembly

Key for Flgure 2F-544 {1971 and Later)

23A. Fork Plug Cap
23B. Rubber Pad

24,
25.
26.
27,
a0,
31.
33.
34,
35,
36,
J7.
40.
41,

43, -

43,
44,
45.
486,
47.
48.
49,
30,
51,
52,

Steering Damper Rod Lock

Fork Stem Nut

Fork Upper Bracket Bolt

Fork Upper Bracket

Fork Stem and Bracket

Handlebar Clamp Nut (4) |

Handlebar Clamp Nut Washer (4)

Handlebar Clamp

Steeritg Damper Rod Cotter Pin

Steering Demper Lower Nut

Steering Damper Spring Washer Plate
Steering Damper Spring Washer

Steeripg Damper Anchor Plate

Steering Damper Upper Friction Dise

Fork Stem Nut Washer

Upper Steering Head Bearing Gone (1971-72)
Lower Steering Head Ball.Bearings (25) (1871-72)
Upper Steering Head Ball: Bearings {25) (1071-72)
Lower Steering Head Bearing Cone {1971-72)
Head Cup {(2) (1971-72)

Handlebar Rubber Mouats {2)

Bearing Shield (1978 & Later)

Washer (3) (1973 & Later)

Ball Bearing (2) {1973 & Latez)

Throust Washer (2) (1973 & Later)

sliders have appreciable amount of play when slider
is slipped on fork tube, the sliders will have to be
replaced. Assemble in reverse order of disassem-

h'l?t

I inspection shows that fork parts are bent, broken
or damaged in any way proceed as follows: HRemove
damaged parts in question aceording to procedure
listed under "Disassembling Front Fork," (See Fig,
2F-84.) Wash and eéxamine all parts thorgughly to
determine whether they can be economically repaired
or should be replaced. If further inspection shows
that not only fork parts are damaged or bent but algo
that the fork stem and bracket (30) and fork upper

Figure 2F-55, Removing Fork Side

Revised; 3-77

bracket (27) are possibly out of alignment or bent
they must be removed and replaced or repaired if
practical, -

REMOVING FORK STEM AND BRACKET ASSEMBLY
§30M STEERING HEAD. {See Figs, 2F-54 & 2F.
4.4)

Follow instructions described under "Removing Fork
Side." After removing both fork sides it will be nec-
€ssary to remove both fork upper covers from early
models 28 described under *Hemoving and i

Fork Upper Cover Assembly," Remove the handie-

.bar assembly by removing the four handlebar clamp

nuts (31), washers (32) and two handlebar U-bolts
(33) or clamp (334).
FPL - oR
..ﬂff,'lfﬁp ,’}ﬁé‘ - Nateh with hacksaw.
00 NOT ORILL THRU . Mst r_agemdaﬁ ugji[fe
TUBE. Remove g?ﬂr:el and o
snap ring. .

Remave all burrs.
ENAP RING {11

DAMPER VALVE
BODY [12)

FORK TUBE (3}

Figure EF-;EB. Removing Damper Valve
Body Snap Rinpg

AF-40a



NOTE

Do not disconnect clutch and brake hand
levers frem handlebar, wiring from horn and
dimmer switch, or throttle cable from car-
buretor, unless handlebar assembly is to be
removed from motoreyele.

Lift handlebar assembly from wupper fork bracket
and carefully position assembly away from working
area. Be careful not to hend control wires more than
necessary.

BRemove steering damper rod cotter pin (34) and un-
Screw steering damper knob assembly (23), This
will free the zte damper lower put (35), spring
washer plate (36), spring washer (37), and rod lock
(24). Remove steering damper anchor plate bolt (38),
and washer (39) (i used), anchor plate {40 or 404)
and friction disc (41), On 35 and 85X models not

equipped with a pteeriny damper, pull off fork plug -
eap {23A) and rubber pad (23B), Remove front fork -

stem mut-(25) and washer (42). Slide fork upper
bracket (27) up off from fork stem and bracket {30).

1372 & EARLIER MODELS ;

Carefully push fork stem and braecket down through
upper bearing cone {43) far enough to permit removal
‘of lower stesring head ball bearings (44), After
bhearings are removed, slip fork stem and bracket
remainder of the way down through steering head,

Lift off upper bearing cone (43) carefully and remove

upper steering head ball bearings (45). Remove
lower ateering head bearing cone {(46) from fork
bracket stem. Clean and inspect bearings, cones, and
cups for wear, If worn or pitted, replace, If neces-

2F-40B

sary 1o remove head cups (47), use a piecs of hap
stock inserted through steering head to drive put
cups.

1473 & LATER MODELS

Push fork stem and bracket down through steering
head freeing upper two washers (60) and bearing
shield {49), Remove lower washer (50) from stem,
Remove ball bearings (61) and thrust washers (52)
from steering head. Inspect bearinga for excessive
lcoseness or roughness and replace if necessary.

STRAIGHTENING FORK TUBES

Stralghtening of fork tubes requires several spegial
tools ipcluding a hydraulic or arhor press, dial in-
dicator and straightentng blocks, {If fapilities are
not availgble locally for atraightening fork tubss,
they may be returned to the factory through any au-
thorized Harley-Davidson dealer.}

NOTE

Do not attempt to straighten a fork tube that
has a sharp angle bend, These tubes should
be scrapped because the metal is5 stretched.

Before begloning the straightening operation, clean
the fork tube. Locate bends with a dial indicator as
shown in Fig, 2F-567. (A fork tube is usually beot in
two or three places - seldom one place,) . Place
fork tube on straightening block Part No. 98247-82.
Using an arbor er hydraulic press siralghten tube as
much as possible as shown in Fig, 2F-58, Repeat
pressing operations until fork tube is within .003 o
-004 in. of heing straight, Always check with dial
indicator after each pressing operation.

s

Reviged: 3-73



Figure 2F-57. Indicating High Polnt

Sometimes a fork tube is out of round, ¢specially at '

the point it is clamped to the fork brackets, Place
tube in stralghtening blocks as shown in Fig. 2F-58.
FPress until perfectly round and check with dial in-
dicator or mierometar.  Check fork tube by inserting
into new fork slider. Work tube upand downin slider,
if it does not hind, it 1s straight.

Figure 2F-58. Pressing High Point

Figure 2F-53. Press Tube Round

STRAIGHTENING FORK §TEM AND BRACKET

‘Straightening a fork stem and bracket not only re-
.quires a great deal of practice to become proficient,

but also several special tools and fixtures, including
an arbor press, suriace plate or suitable heavy metal
plate that is perfectly smooth, bending bar, four
straightening blocks (W, Fig 2F-§0}, two improvised
steel gauging bars or legs 1,181 in. dia, x12 in.
length (X, Filg. 2F-80), two steel support blocks (¥),
and several steel press blocks (2). :

I facilitles are mot available locally for stralghtens
ing fork stem and bracket assembles, they may be
sent to the factory through any authorized Harley-
Davidson dealer. Do not attempt to repair fork stem
and bracket assemblies that are hadly bent orbroken.
These bracket assemblies should be serapped.

Ingert two ateel gauging bars in the fork bracket and

"secure in place with two bracket ploch bolts as shown

in Fig. 2F-860,

Sometimes the gteel bars cannot be inserted Into the
bracket because the holes ara distorted, Inthiscase,
prese the bars into position using an arbor press.

If both legs are twisted, place bracket in position on
arbor press as shown In Fig. 2ZF-50, Place twg
straightening blocka under Iow legs (A and B), With
presz black (Z) placed straight across bracket assem-
bly, press untll legs {C and D) are forced down into



allgnment with legs {A and B). If one leg is bent,
place brackst agsembly on thres straightenlngblocks,
two under straight leg and ong under low leg. Flace
press block diagonally, aseross bracket assembly to
high leg and press until high leg is forced down and
into allgnment with the other thres legs.

Place the fork stem and bracket on the {four straight-
ening blocks located on surface plate. {Fig. 2F-61}
If the legs reat squarely on the atraightening blocks,
.the bracket assembly s correctly trued,

If bracket is not true, press again, checking alignment
after aach oparation.

Figure 2F-62, Bending Fork Stem and
Bracket Assembly

Lol e

If fork bracket is bent or distorted so that fork tubes
are out of llne with fork stem, place in viae and
straighten, using Bending Bar, Part No. 96§08-40,
a5 shown in Fig. 2F-62. Check o gee if fork stem
15 straight, {true on a vertical centerline) by using
new fork upper bracket as a gauge {Fig. 2F-61.)
1i not, place ln vise and use Bending Bar to bring
into position.

Figure 3F-80, Straighten Fork Stem:
and Bracket Assembly

Figure ZF-61. Checking Bracket Alignment

Flgure 2F-83. Gauging Fork Stem
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ASSEMBLING FORK STEM AND BRACKET Iy
STEERING HEAD (See Fig, 2F-54)

Assembly iz essentially the reverse of the disas-
sembly procedure described previously tmder head-
ing "Removing Fork Stem and Bracket Assembly from
Steering Head."

Adjustment of front stem nut (25) on fork stem ia
necessary to remove all apprecishble play in steer-
ing head cones, bearings and fork stem and bracket
2ssembly. Tuming action should be smacth andfree,

After the front fork and whesl hig heen completely
reagsembled and the motoreyele 1z still supported
With the frant whesl clear of the ground the front fork
assembly should he turned from right to left to check
for binding or play in steering head cones or bearings,
If found tight, the fork upper brackst boli (26) will
have to be loosened, Loosen {or back off) the front
fork atem nut slightly until the fork movement is
Smooth and free. Be sure not to back It off tog much
as there should be no appreciable shake or sideways
movement of the front fork, Retighten the upper
fork bracket bolt (28). :

ABSEMBLING FORK SLIDER

Assembly is eggentislly the reverse order of dig-
assembly. See "Disassembling Fork Slider” and
"Inspection Procedure,”

ASSEMBLING DAMPER TUBE

Assemble iIn reverae order of disassembly. See
"Disassembling Damper Tube." y

ASSEMBLING MAIN TUBE (See Fig, 2F-54)

Insert small dlameter coil end of buffer spring {10)
in lower end of fork tube (8) and push spring into
fork tube far enough to clear lower uffer spring
cotls with sheulder inside of fork fube, Place damper
valve (14} in shallow recess at top of damper valve
body (12), lay damper valve washer (13) on top of
damper valve body covering damper valve.

Carefully insext damper valve body assembly, washer
end first, into lowsr end of fork tube., Press assem-
bly remainder of way into fork tube until it bottams
on shoulder in fork fube. Install damper valve body
lock ring (15) in lock rimg groove at lower end of
fork tube.

Drop damper tube assembly {8), small tube end first,
into top of fork tube (9). Shake fork tube until damper
tube drops down through damper valve body assem-
bly. Install fork spring (4) and temporarily install
fork tool Part No. 97305-81 in top of fork hube (§).
Making certain fork tube is periectly elean, slip fork
slider assembly over lower end of fork tube and
compress two units together until damper tube snaps

. into position in fork alider assembly. Slip damper

tube screw washer (6) on damper tube screw (), in-
sfall and tighten acrew assembly in hottom of fork
slider agsembly,

Reviged: 10-71

REASSEMBLING FORK UPPER COVER ASSEMBLY

fee "Removing am:i-lnstn]ling Fork Upper Cover As-
zembly."

ASBEMBLING FORK SIDE (See Fig, 2F-54)

With tool Part No. 97305-61 installed in fork side
assembly, slip tool and fork side assemnly up through
fork stem and bracket and £ork upper braciet, Grasp
tool as it passes through fork upper bracket and
pull fork side assembly up Into Place, Remove fork
tool from fork side assembly, Pour § oz. Harley-
Davidson Sprint Fork Oil into top of Fork tube. As-
semble fork plug washer and seal on fork plug (2),
install and tighten fork plug assembly in fork tube,
After fork side assembly is drawn into proper posi-
tion ?a;th tork plug, tighten lower bracket fork pinch
bolt (1),

Remeinder . of assembly ‘is- essentially the reverse
order of disassembly, (See Chassis 2 - Wheels C
"Removing and Installing Front Whesl,")

INSTALLING STEERING DAMPER (See Fig, 2F-54)

T¢ reassemble simply reverse the disasaembly pro-
ceduré. (See "Removing Fork Stem and Bracket ds-
sembly").

NOTE

Steering damper star washer {37) is placed
on damper rod assembly (23) with dished aide
up.

VENT VALVE AND BAFFLE (See Fig. 2F-634A)
A went valve and baffle has been ingorporated in 1970

88 motorcyeleg from serial No. 12218 apd 1871 88
and 8X models,

W

AR )
—

3 4

1. Plug Assembly
Incl. Valvo)

3. Washer, Baffle Cup
Bpring

3. Baifle

4, Cup, Baffle

Figure 2F-6JA, Vent Valve and Baffle {Late 1970
38 and 1971 8% and SX Models)
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The parts, shown in Figure 2F-634A, are available in
wit form for installation in earlier motorcycles when
there 1 complaint of oil Ieakage from the front fork

sides.

REMOVING, DISASSEMBLING AND ASSEMBLING
REAR SHOCK ABSORBER (Early 1972 & earlier 88
and 1972 & earlier SX)

Raise rear end of motoreyele with suitable blocking
underneath frame,

NOTE

T blocking is not available work on cnly one
ghock absorber at a time, the other shock
absorber will hold the rear fork and frame in

place. -

1. Nut(® €. BSeal Ring

14, Bolt-(2) (Medels %.. Bpring
H & 85) 8. Upper Cover

* 1B. Lockwasher (2} .. {Model C) .

{Models H & 58) 4, Shock Absorber

2. Stud Washer (2} 10, Spring Guide,

3, FRubber Bushing Upper {Models
(4} H & SB)

4. Retainer Ring (2) 11, Spring Guide,

5. Lower Covar Lower (Models
(Model C) H & 8B)

Figure ZF-84. Rear Shock Absorber - Exploded View

Remove top and bottom mounting nuts, bolts, wasgh-
ers, rubber bushings and remove shock absorber
assembly, (See Fig. 2F-64.) Place shock absorber
in vise with lower cover lip on edge of vise jaw.
Hold wpper cover down with hand and compress
covers until split retainer ring can be remdoved.
(8ee Fig. 2F-65.)
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Figure 2F-65, Disaasembling Rear Shock Absorber
NOTE

Place a towel around upper eover to prevent
scratching paint.

Looaen tension and remove shock absorberirom vige,
Remove lower cover or spring guide, spring and up-
per cover or spring guide from shock absorber.

To assemble simply reverse the disasssmbly pro-
¢edure,
NOTE
Care should be takeén when compressing cov-
ers to assemble split ring 30 that the lower
cover does not get caught in the split ring
groove on the shoek absorber causing cover
o bend.

Inspect rubber bushings and replace il worn or de-
formed,
NOTE

Late 1972 and later 88, also 1973 and later
$X shock absorbers cannot be disassembled
for repair,

REMOVING REAR FORK (Jee Fig, 2F-66)

Remove rear wheel as desceribed in “"Removing and
Installing Rear Wheel," Section 2C,

Remove rear ghock absorbera {1} as desoribed in
"Digassembling and Asaembling HRear Shock Ab-
sorber.”

On Models € and H having brake crossover shaft,
remove nut (2) and washer (3) from rear brake
erossover shaft (4). Using soft hammer, tap on shaft
end until brake cperating lever (§) iz free from ghaft.

Bend ear on rear fork pivot bolt lockwasher (6), per-
mitting the remeval of pivot bolt nut (7). Remove nut
{" =od lockwasher {(8), Using a brass drift, fap out
rezr fork pivot bolt {3). Slip rear fork assembly {a)
apd thrugt washers {10} from between mounting ears.
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1. Rear Shock Absorber {2
2. Nut (Models C & H}
3. Washer (Models C & H}
4. Hear Brake Crogsover Shaft (Medsls C & H}
5. Rear Brake Crossover Shaft Lever {(Models
C& g
6. Rear Fork Pivot Bolt Lockwasher
7. Rear Fork Pivot Bolt Nut
E. Rear Fork Pivot Bolt
8A. Pivot Bolt (1973 & later)
£B. Pivot Bolt Sleeve {2) (1973 & Later)
8C. Pivat Bolt Sleeve Spacer (1973 & 1ater)
9. Rear Fork Complete with Bushings
10. Thrust Washer {variable thickness ag
requirad)
11. Rear Fork Pivot Bolt Bushing (2)
12, Rear Brake Anchor Arm
13. Anchor Arm Nui
14. Boilt
if., ‘Washer
16. Grease Fitting .

Figure 2F-66. Rear Fori - Exploded View

Rear fork bushinga (11) can be Pressed or drifted oyt bolt sleeves (88) which are available in oversiz
of fork by ingerting r-_xl through opposite sides of diameters.

fork, engaging rod end in each bushing and pr Rough check rear fork alignment. Dimengions show
or drifting bushing out, Press in replacement bush- in ?fg. 2F-67 and 2F_675 . will provide enough infor
;“ﬁ?sﬂi‘"d FeAm o size. See Figures 2F-87 ana mation to determine if fork is far enough out o

alignment to require re-aligning or replacement
CLEANING AND INSFECTION
Before Te~assembly, clean and Inspect all parts, INSTALLING REAR FORK (See Fig. 2F-6¢)

¥
fork pivot bolt (8) (with sleeves 8B and Spacer
gg? if uaaﬂ.‘l into pn.-fit)ioi in £t:~rl:E and check for play f:r:;iag.l E%Tﬁﬁﬁ:ﬁ:ﬁ:ﬁﬂeﬁz? ::: E::i
in bushings. On 1972 & earlier models, if clearance fork, Install anchor arm my (13), bolt (14) ang
18 excessive, new bush;pga should be installed and - washer (16) but do not tighten, :,’Tig’htm after rear
reamed as described in "Removing Rear Fork." wheel has been installed amd aligned.) Slide rear
1973 and later bushings should be reamed to fit pivat fork between mounting egrs s0 that brake apchor

. 14 Wi REAMER
T— PART #94810-65
T.B74
EF?
10.039 (1951-66 5)
1L10(1962-68 H, 1967-77 58
871-72 5x) el
Figure 2F-67. Rear Fork Dimensions - 1372 & Earlier
Revised: 3-77 2F-45



arm is on the right side of frame and rear chain {s
over the left fork side in its normal cperating posi-
tlon. Slip thrust washer (10) betwesn laft side fork
pivot bushing (11) and mounting ear. Inetall foric
pivot bolt in left mounting ear and push hoit throvgh
ledt thrust washer and inta rear fork, Position right
side thrust wagher between right fork pivat bushing
and mounting ear then push pivet bolt remainder of
way into position,

NOTE

Maks sure locating Inga on left end of plrot
bolt line up with notehes on mounting ear be-
fore tightening nut.

Place lock washer (8) on Plvot bolt with bent gyer
prang in groove on frams and Bacure agsembly with

nut (7). Bend lock washer ear locking nut (7)., Cheex
rear fork for side play or excessive bing between
mounting ears. Rear fork should be "fust frea™ be-
fwean mounting ears with no noticabls side shake op
play.

Obtain ecorrect fit by uze of variable thickness thrust
washers (L0}, Washers are available In varioug
thicknesses from 0.6 mm to 1.2 mm.

After rear fork is assembled grease af fitting (16)
until grease comes from both bushings.

Install braks crossover shaft lever (5) on erogsover
shaft (4) and draw into pogitien with mut (2) and
washer (3). Install shoek absorbers (1) making cer-
tain the brake rod is on the iuside of the right side
shock absorber. Inatal] Tear wheel as deseribed in
"Removing and Installing Rear Wheel, " {Sention 2C)

S A R RAR L R

! 4,90
‘-—1.9?—-
3 | 1
ETE —
£
Figure 2F-67A. Rear Fork Dimengions - 1973 & Later
Roviged: 3-T3
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SERVICING BRAKES

The front wheel brake ig
the right sige handlaba

is operated by a foot pedal
matoreyele, Both hand lever

I
Cumpresa!ng the front whee] br.
Pressing the rear wheel brake

Ty, and the re

Operated by a hand lever on
ar wheel brake
on the left side of the

mechanion] linkage,
ake hand lever and de-
foot lever dctuates the

1. Adjusti Bcre
cknu?g

e -. :
Y

w

-

3. Lower Clevig Adjustment
4. Upper Clevis Adjustment

-

L i
5, Brake Camsh
Grease Fi
8. Cable Block

mﬁ&\

Figure 2G-304, Front Brake, 1870-71, 1973 &

Reviged: 3-73

Later 33

Operafing shart Camw, moving brake shoes against the
brake drum, Tg keep brakes ip PTOper operating
condition, it ig e8sential to cheok adjustment of
brakes at Tegular service intervals of 1000 mileg,
or sooner, depending on wear of brake Inings and
drums. See adjustment of brakes and brake ghoes.
¥ brakes do ngt operate satisfactorily after the ad-
justment, disassemhle and 8srvice brakes and con-
necting linkage.

ADJUSTING FRONT BRAKE (See Fig, 2G-30 ang
2G-30A) )

-Readjust the .front. wheelbrake whengver requirad, .

When properly adfusted, the hand lever on the handje-
bar will move freely about 1/8 of its full movemens
before the brake starts to take effect, 1y adjusted

ghter, the braks may drag, To adjust, logsen lock-
nut (2} on control adfusting goygw {1} and turn the
adjusting scraw down fo inoreage the free movement
of the hand lever Or up ta decrease the free move-
ment of the hang lever. When brake iz adjusted
properly, Hphten locknut (2} securely, Minor ad-
Justment can be mage by turning the knurleg aut
locatsd at the brake hand lever op the handlebary,

On S8 double front type, whenever new brake Mp-
ings or ghoes are Instalied, it ig hecessary to egual-
ize ghoes (bsy adjugting them individually at eontro)
rod clevis (8 and 4) so that both linings contact drum
at the same time when brake ig applied,

Figure 3G-31, Rear Brake
ADJUSTING REAR BRAKE (See Fig. 2G-31)

the effective length of the brake rod (2}. The adjust.
ing nut heg noteh which fitg against the clevis pin
in the oparating lever, Thus it i iocked in place on
the rod byt may be turned down ot backed off the rog
by half turng ag required.
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Set the brake rod adjusting nut so that the brake SHORT £X0 _.T
does not etarl to take effect until the foot pedal is : '
pushed downward about 1/2". Turn the nut farther .
or to tighten the brake and back it off to logsen the e S 2
brake. After brake is adjusted, turn the wheel to ses ’WM -
that it rotates ireely to be stre the brake is not too EARLY TYPE
Hgtt and draggiag, - 191 & 1962 MODEL G
REPLACING FRONT BRAKE CABLE (See Fig, 2G-30) =
o LATE TYPE
I the front wheel brake cable is not iree in its hous- 1952 & LATER MODEL, H, 1963 & LATER MODEL C, HESS
Ing, is fraysd or broken, replace cable. Remove the
eable block from end of cable. Fres cable from hand Figure 2G-32. Brake Cable End
HE
194 EARLIE
AND ALL 5K
i
: |
g I
? ]
I
1 REAR
ALL MODEL
20
L. Adjusting Enurled 9, Washer 16. Operating Shaft 25. Clevis Pin (Model 89)
Nut 10, Crossover Shaft 17. Wat 26, Cable Coil Adjuster Yook
2, Wut Bushing (2} 18, Washer Nut (Model §3)
. Washer 11. Brake Shoe and 18, Pivot 5tud 27, Cable Coil Adjuster (2)
I, Shaft Lever Lining (2) 20. Brake Lining (2) {Model SS]I' &
b, Crossover Shait 12, Side Plate 21, Rivet {J.B_} 28. Cable Coil Frame
i. Foot Lever 18, Nt 22, ghoe Spring (2) Fitting (2) (Model 88) g
!, Lever Spring 14. Washer 23. Cotter Pin (Model S8)  29. Cable Assembly (Model i
. Nut 15. Operating Lever 34, Wagher (Model 33} - s3
Figure 2G-33. Front and Rear Brakes {Except 55 Double Froat Type} - BExploded View
-24
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hrake lever by slipping cable through siot in adfust-
ing screw,

Apply = lght coat of grease on new cable and install
in housing, Rowute cable and housing asgembly through
right side of fork between upper and lower fork
brackets and through small loop on right fork side
upper cover. On early models having small dlameter
cable, button on cable end 1s not centrally located.
Place short end into brake handlever first. See Fig.
2G-32, Turn both adjusting screwa in as far as they
will go. Reinstall cable block on cable and tighten
cable block serews. Adjust brake as described in
"Adjusting Front Brake.™ y

DISASSEMBLING AND ASSEMBLING CROSSOVER
SHAFT (See Fig. 3G-33)

Remove rear brake adjusting knurled nut {1) from
brake rod. Remove brake crossover shaft lever (4)
by removing nut (2) and washer (3) and tapping on
erossover shaft (3). Remove crossover shaft from
frame by pulling foot lever and shaft offas an assem-
bly, Remove braks lsver spring (7) from foot lever
{8). Disassemble crossover shaft (5} from foot lever
by removing mut (8} and washer {8},

Ciean and inspect all parts before reissembling.
Check crossover shaft for fit in frame bushings (10).
If play 1s sxcessive press bushings out of frame and
press in new ones. To agssemble reverse distssem-
bly procedure,

Put 2 small amount of greass in frame tube. Place
foot lever (6} on long threaded end of crossover shaft
{5} and engage notches. Place lever spring {7) on
crossover shaff so that spring will support foot lever
from underneath. Insert crossover skaft into frame
tube. Hold foot lever in its normal position and en-
gage crossover shaft lever {(4) on crossover shaft.
Draw crossover shaft lever into position with mut
(2) and washer (3). Engage foot lever spring (7)
on fool lever and frame, then draw foot lever into
place with out (B) and washer (8).

Heplace brake rod into operating lever and adjust
brake ag described in "Adjusting Rear Brake,"

DISASSEMBLING AND ASSEMEBLING REAR EBRAKE
CASLE (See Figure 2G-33)

Hear brake cable must be replaced as an assembly
it any componemts are worn or damaged. To dis-
connect eable at rear end, remove rear brake knurled
adjusting nut (1) from brake cable adjustiog stud (27).
Disconnect at front end by removing cotter pin (23),
washer (24} and clevia pin {25) from clevis. Leosen
locknuts {28) at each end of cable anfl tngcrew cable
eoil adjustera {27} from fittings (28)., Slip cable
from slots in fittings and remove cable and coil as-
sembly (29) from motorcycle. Reassemble in re-
verse order.

Revigad: 3-T3

DISASSEMBLING BRAKES

Remgve front wheel as deseribed in "Removing and
Inastalling Front Wheel."

Remove rear wheel as deseribed in "Removing and
Installing Rear Wheel."

Front} and rear (except 55 double fromt type) (Fig.
2G-33

Remove brake shoes (11) from side plate (12) by
pulling off at right angle to side plate. Remove
operating shaft nut (13}, washer (14) operating lever
{15} and operating shaft (16). Also remove pivot
stud out {17), washer {18}, and plvot stud (19),

1890 & Later 55 Double Front (Fig. 2G-334)

Remove brake shoes (3) by removing loek rings (1)
with lock ring pliers, part no. $6215-49, Remove
washers (2), pull shoes {(3) away from operating
shafts (15 and 16) move shoes outward off pivot studs
{(19) both shoes together with springs (4) attached,
Unhook springs (4) from shees (3}, Remove washere
(5) from atuds (19). I wupper {13} and lower (14)
operating levera are to be removed, mark posaition
of lever =zlot on splines with a chisel mark a0 the
levers can be reassembled the same way again,
(Levers should be pazallel and approximately at
right :jnglas to brake cable as shown in figure
2G-3D ¥

To remave operating levers, remove ¢ontrol rod as
2 unit by removing cotter keys, washers, and pins
(6, T and 8}, Do not disturb rod parts {9, 10, and 11)
unless necessary. Remove operating lever elamp
serews (12) and upper and lower operating levers
(13 and 14) and return spring (20), Remove upper
and lower operating shafts (15 and 16),

INSPECTION AND SERVICE
Clean and inspect brake shoes and lnings for wear,

- logae “rivets, glazing or imbedded particles. Brake

shoes that are badly worn, eracked or damaged pust
be . re¢placed. Linings that are worn down to rivet
heads, bard or glazed, impregnated with grease,
cracked or damaged must be renewed, Linings that
are only slghtly glazed and in apparent good con-
dition may be re-used after roughening linipgs and
brake drum with 2 medium grade of sandpaper.

New linings {20), can be riveted {o shoes or new
shoe and lining assemblies (11} can be inastallsd.

When relining a broks shoe with rivets (21), install
the center rivet first, then alternately work toward
the ends. By following this procedure the linings
will bear tightly against the shoe and little trouble
will be experienced with rivet holes not linlng up. I
a riveting machine is not available, set rivets witn
hand tools. Makes sure linings are drawntight against
shees. Bevel each end of brake lining.

2G-25



1. Loek Ring (3}
2. Washer (2)
3. Brake Shoe (2}
4. Brake Shoe Spring (2)
5. Washer (2)
6. Cotter Key (2)
7. Washer (2)
8. Pin (2)
8. Cleviz (2)
10, Nut (2)
11, Ceontrol Rod
12. Clamp Screw (2}
‘13, “Upper Operating
_ Lever
14. Lower Opsrating
Leve

T
15. Upper Operating
Shatt
16. Lower Operating
Shaft
17. Pivet Pin Nut (2)
18. Pivot Pin Washer (2)

19. Pivot Pin (2)
30, Lever Return Spring

Figure 2G-334, Front Brake (1970-71, 1972 & Later "S5 « Exploded View

Figure 2G-34. Installing Brake Shoes, 1869 &
Earlier Models

ASSEMBLING BRAKES

Front and Rear except 1970 & later Front (Fig.
2G-33) :

Install pivot stud (12) and secure with washer (18)
and nut (17},

2G-24

Insert gperating shaft (16) in side plate (12) and in-
stall operating lever (15) so that large flats on oper-
ating shaft and body of operating lever are at approx-
imate right angles to each other. Secure assembly
with washer (14) and mut (13). Position operating
lever so that §t is pointing away from anchor gtud,

Hook springs (22) into brake shoe {11) holes so that
hooks of springs are in opposite dirsction on same
shoe. Fold shoes and place on operating ghaft and
pivot studs. Press down on shoes as shown in Fig.
2G-34 to unfold shoes onto side plate, A screw-

' . driver may. be needed between side plate and brake
" shoes in order to position brake shoes on shafts.

1370 & Later S5 Doubls Front (Figure 2G-334)

Assemble parts in reverse crder of disassenibly
except for shoe assembly which is done as followa:
Lightly grease plvot pin and operating shaft ends and
put shoes in pesition without springs installed. Hook
springs ioto shoes and install remaining parts.

Install front wheel as described in "Removing and
Installing Front Wheel,"

Install rear wheel ag deseribsd in "Removing and
Ingtalling Rear Wheel,”

Revized; 3-73




SERVICE TOOLS

94682-81 SPOKE NIPPLE WRENCH

For tightening spokes and tru-
N, Ing wheels,

- 95500-20A WHEEL TRUING STAND

95760-69 BUSHING AND BEARING PULLER SET

For removing bushings and
bearings.

{Includes items 1, 2, 3, and
4), Items 6 (95768-69), @
(95760-69), 7 (05770-69), 8
(95771-89) and 8 (5§5758-75)
are optional extras.

7

Adjustable stand for t

apoked wheels, Includes arbor,
85515-30A Arbor for wheels of
all models. (Can be usged to
convert old stand 65500-28.)

T TR I e ey —— T

i9/32 1-1/8 3/ S5/ 172 7N

96247-62 FORK TUBE STRAIGHTENING BLOCK 96806-40. BENDING BAR

R I T

e

B

P e

N]

Three recommended for use
to support fork tubes while

straightenlng oo an arbor
press,

54810-65 EXPANSION REAMER (18 haM)

For reaming fork pivot
boli bushings,

Used for stralghtening handle-
bar, forks and frames, Hooks

on tubes for applylng bending
laverage,

‘97306-61 FORK TUBE TOOL

Used.to reniow and install
front fork sides.

Revised: 3-17
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ENGINE

TABLE OF CONTENTS

Gﬂnﬂﬂ! --------- LT T ey S I SR SRR 3A‘31
Cylinder Head & oo v o 5% 5 % @ @ o 4w asoBET]
Cylinderand Piston . . . . . . .« + ¢ = « = » « = « 3C3

G&ﬂl'me @ @ F % F OB N F OB R W 4 owm W » % & ® = & = 4 3D"2?
CranleMe: s d e e e s R e e 3E-45
Foel System . . v & ¢ o 0 4 a4 w4 0 o o i 3F-29



GENERAL

Engine Specifications
{Note all dimenslons shown are in inches)

VALVES (3B)

Fitmmdeiﬁmuﬂt]..--;.....-.-.-.. 1QG3

Fit in guide (Intake) ,....... 1968 & earlier 0015
1963 & Fater 001

VALVE SPRINGS
Free | Valve | Com-
Length! FPosi- [pressed|Pound-| Part
Model |Spring| tion | Length| age Ha,
AllC g
Models
1,64 | Open | 0.98 | 44.0 18205-61P
anﬂa:dﬂﬁs Inu;;.‘ Closed 1.?3 75.0 | (Inner)
1, Open | 1,14 86.0
Earlier 8206-61P
Outer [Closed| 142 | 50.0 |1
Models H| TUte¥ (Outer)
and 88
.64 | Open | 0.98 | 48.0 [18203-61P
1982-63 | pner [Closed 1.30 28.0°] (Inner)
Model H| 1.77 | Open 1,10 105,0 [18204-61P
Only | Outer {Closed| 1,42 55.0 | (Outer)
196972 | 1.64 | Open | 1.00 | 45.3 (182036
350 e | Inner [Cloged| 1.36 18.0 ] fInner)
Models LT | Open .15 OB.5 18204-61F
35,8X | Outer [Closed| L.50 432 {Outer)
Later (Joner [Closed| 1.30 33,1 | (Inner
85.8X 1.6% [ Open 29 118.2 (18204-73P
g Outer |Closed] 1.25 57.4 | (Outer)
ROCKER ARM (SB)
Shaft it in bushings .. .0vevn e, L0005 to 0015

End play 1972 & earller ., . .{8elect spacer washera
to partly compress spring washer)

AIEL & ABEOY o v s i a 004 to 008
PISTON (3C)

Fit in eylinder. ., . 1870 & later « ... .4 002 loose

pEo R Pl 004 loose

1968 & earlier ...., .002 loose

Compression ring gap (both) ...... + + 4010 to 016

Compression ring side clearance (both) . ,001 t5 ,002
Oilﬁoﬂlmlringgﬂp L R R A ) .Ulﬂfo.ﬂl‘i
Qfl control ring side ¢learance ..... 001 to 002
Piston pin fit in platon . ..... Ught presa @ T0°F,
Piston pin fit in connrecting rod. 0008 to 0012 logge
CONNECTING BRODL {3C)
End play between
fhywhedls ¢ vy 1868 & earlier 004 ta ,008
1969 & later 006 to 010
Fit on crankpin beari sameaeaaa, L0005 to 001
OIL PUMP PRESSURE (3D)
Minimum . , 3 1bg./8q. in. 2t 25 M.P.H. {in high gear)
TAPPETS (3D}
Tappet clearance in guide , ., ...,. .0002 to 0005
Tappet clearance (Maodsl “'C*) (both) cold . ., ., 004
(1966 and earlisr Model "H") (intake) cold . . . .003
{exhaust} cold . . .005
(1967-68 Modals H and 8S) {both) cold ....,. .002

Rovised: 3-73

(1989 and later Model S8 & 35X} (intake) cold. . .002
hot,usewae 00T

{exhausat) eld ... ... 003

OOt s ara il d 00%

GEARCASE (3D)
Cam shaft in erankcase bushing , , .. 0005 to 0015
Cam shaft end play., .. .. 1972 & earlier ,001 to 004
1973 & later 004 to JOOB
{Sslect spacer washers as required)
FLYWHEEL ASSEMBLY (3E)
Runout mainshafts ,....... e v W00 maximum
Endplay in crankcase. . . oo cu v v v 005 to 0025
FLYWHEEL MAINSHAFT (PINION SIDE) {(3E}
Shaft fit in cam shaft support
platebushing oo v v v v o va0 . 0005 €0 002
IGNITION (5F)
Brezker point gap setting ....... 1973 & later 016
1972 & earlier .018
Spark plog gap setting + e e v v e v v sas 020 to 025

Ignition Timing
Betard 21° (7/64 in.} B.T.C.

1861 < Automatic Advance 41°
{13/32 In.) B.T.C,

Retard 5° {1/64 tn.) BIT.C. .
Auteomatic Advance 41° B, T.C.
19801 {ﬂs{az in., 1962-66)
. L {11/33 in,, 1967

Retard 5° B.T.C,
1988 < Automatic Advance 35°
1/4 in. B.T.C.

BRetard 7° (,015 in.) B.T.C.
1969-72 ¢ Automatic Advance 28°
{15/64 in.) B.T.C.

Retard 12° B, 7.C.

1973 & later { Advance 34° B.T.C.

Engine Description
GENERAL

The Sprint engine is a single cylinder, four eycle, aix
cooled, overhead-valve, hobizontal engine, It has
three major component assemblies - cylinder, cranik-
case and gearcase,

Cylinder aggembly includes cylinder head, valves,
rocker armg and piston. Cylinder mounts on engine
crankcase in a borlzontal position, The connecting
rod lg positioned between flywheels and connects to
crank pin.

The reciprocating, linear motion of the piston in the
eylinder is converted into cirgular motion in the
crankcase. The built-up crankshaft consists of an
off center ¢rank pin interposed between two counter-
weighted ilywheele which rotate on two integral end
shafts (pinion and generator shaft) supported by ball
bearings,
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Fiywheel rotation g counterclockwise {(viewing en-
gine from right side),

The pearcase Is located an the right =side of the
erankecase and houses a gear train which uperates
and times the wvalves, ignition, oil pump and clutch
drive gear. A baffle type crankease hreather ia
positioned at the top of the crankcase separating oil
vapors from the air and relieving crankcase pres-
sure caused by the downstroke of the piston. ;

A single cam gear shaft with two cam lobes fs pear
driven, The - engine wvalves ars opened and closed
 through the mechanical linkage of tappets, push roda,
Tocker arms and valve springs,

Tappets serve to transmit the cam action to the valve
linkage, Valve fiming Iz obtained by meshing pinion
and cam shaft gears with timing marks aligned,

Ignition spark-is produced by. n;;eratlou of: eireuit’ -

breaker, ignitien coil, and spark plug. The breaking
of a get of breaker poluts by a singls-lobe ¢am on the
end of the cam shaft determines the spark timing.
The spark is advanced and retarded atoraatically by
a mechanical governing device,

The generator or alternator is located on the left
side crankcase and the rotor is attached directly to
the flywheel shaft.

Most other engine components function aimilar fo
usual internzl combustion engine dealgn, Fox fur-
ther description of part function, ses pertinent man-
uzl sections.

LUBRICATION
- GENERAL

The Sprint engine has a force-feed (pressure} type
oiling system. The feed pump forces oil to the en-
gine, lubricating lower connecting rod bearings, cam
shaft bearings, cam lobes and tappets, rocker arm
bearings, valve stems, valve springs, and push rods,
Cylinder wall, piston, piston pin, main bearines,
transmission gears and transmission bearings are
lubricated by .0fl spray throws off from connecting
rod and crankshaft. Return oil from the cylinder
head drains through push rod housing to the gearcase
and through the exhaust rocker arm cover, and
ro¢ker arm oil return pipe to the crankcase.

1263 and Earlier Modals:

On these models, oil is pleked up from the scavenpe
pocket, through a filter by the scavenger section of 2
duplex oil pump, From here it is forced out into the
gear ¢ase through the pump body. The oil then seeks
its own level through a passage between the gearcase
and crankease.

1864 and Later Models:
Late models do not have a return pump or scavenge
filter. Oil draing direcily info ervankease sump. Oil

iz picked up through inlet pipe located at center of
fwed pump filter in well gt bottoim of crankcase.

3A-32

CHECKING AND CHANGING OIL

Oil mileage normally varies from 500 to 750 miles
per quart, depending on the nature of service, fast or
moderate driving, and condition of the engine,

The transmission aod engine are both belng lubri-
cated by the same oil supply in the crankcage rea-
ervoir,

The oilex filler cap is located on the right side of the
engine ¢rankease, The filler cap gauge rod has twe
notches. The oil level rust always be maintained
near but below the upper notch of the gauge rod
{marked "Max"), and it must never fall below the
lower notch (marked "Min"),

Total capacity: 1872 & earlier 2 quarts. 1973 &
later 2.8 guarts. To check oil level, the motoreyele
must be in a verbical position, Unscrew the cap,
wipa the rod, replace the cap without screwing it in
and.remove it again to check oil level, See Figure
34-11,

The ofl level must be checked every 300 miles and
even more ofteh if it is noticed that it tends to drop
too fast.

Keep the oll lavel well up in the crankease, Ofl runs
cooler and oil mileage 18 somewhat higher with ofl
level well up in the crankesse. Furthermore, unless
crankease oll reservoir is kept well filled, frequent
checking will be necessary to avoid any chance of

mmning dry.
After the first oil change at 500 miles and 1000 miles

as specified for new and rebuilt engines, the ofl
should be changed regularly at 1000 mile intervals.

Use proper grade of ofl for the lowest tempsrature
expected before next oil change pericd as follows:

Use Air Temperature
Harley-Davidson Uge (Cold Engine Starting
0Oit Grade Conditions)
Mediuvm Heavy 75 Above 40°F,
Special Light 58 Below 40°F,
FRegular Heavy 105 Severe operating
sonditions at bigh
alr temperatures,

Figure 3A-11, Crankease Oil Filler Cap
with Gauge Rod

Tevized; 3-73
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OIL CHANGE PROCEDURE (See Figure 3A-12)

il change shouid be made with engine warm. Re-
move the oil drain plug (1) and gasket (2) located in
the bottom part of the crankcase on the right-hand
side.

The oil feed pumyp filter screens (3 and 4) are located
under the drain plug (1} inside the crankease and are
removed with the plug. Botb filter screens should be
carefully washed with clean solvent or gasoline.

Reassembls the feed pump filters with cpen end

against drain plug gasket (2). The spring {5) resting

on the olosed end of the outer filter must be assem-

bled to the oil pump pipe. (See Figure 3A«12.) Make

sure O-ring (4B) ls assembled between filter cap
(44} and outer filter {4}

P -
Oil Feed Pump Fliter

i o 3Ty
i |' — vl
J E Em M
L / o = ..
5 & T3 ; - .

& O
Scavenger Pump Filter (1963 & Earlier}
1, ©Oil Drain Plug 5. Filter Stop Spring
2. Drain Plyg Gasket 6. ic Plug
3. TInmer Screen 7. Plug Gasket

4, Outer Screen {1863 & Barlier)

4A, Oil Filter Cap (Late 8. Filter Screen
1872 & Later) {1963 & Earlier)

4B, O-Ring (Late =

1972 & Later}

Figure 34-12. il Feed and Scavenger
Pump Filters

Revised: I0=TL

1863 and earlier models have an ¢il scavenger pump
filter secreen. Plug () is located on the left-hand
gide of the crankease, just in front of the rear brake
pedal, Remove plug (6} and gasket (7). Remove fil-
ter gsereen (8), Wash filter screen in clean solvent
or gasoline and dry. The plug (6) is provided witha
magnet, which removes steel particles from the oil.
When cleaning the plug, remove particles from
{'ﬂﬂ.gﬂ&to

Both plugs (1) and {B) should be tightened snugly adter
making sure that gaskets are in good condition.

WINTER LUBRICATION

Combustion in any engine producss water vapor.
When starting and warming up in cold weather, much
of the vapor that gets into the crankcase sondenses to
water before the erankcase gels hot enough to ex-
haust the vapor through the. outside breather. If the
engine ig driven enough'to get the crankeases thor-
oughly warmed up, most of the water is again vapor-
ized and blown out through the breather.

However, a modarately driven engine making short
runs, dogs not thoroughly warm up and is likely to
securmulate water in the crankcass, In freezing
weather this water will become alush or ice, and if
allowed to accumulate too lomp, may block the oil
lines and passages causing demage to the sngine,
Water mixed with oll for some ilme also forms
aludge that is harmful to the englne and causes undue
wear of working parts.

In winter the oll change interval should be shorter
than normal and any engine used only for short runs
must have the ofl drained frequently along with a
thorcugh cleaning of the Ol Feed Pump and Scaven-
ger Pump fliter screens, befors new ofl is put in the
crankease. The further the temperature drops, the
shorter the ofl change interval should be.

1L FRESEURE

The oll pump is non-regulaztory and delivers its en~
tive volume of oil under pressure to the engine. At

- -normal engine operating temperature the oil pressure

varies ‘between 3 ‘and 6 psi. dependiog on engine
gpeed. See 'Specifications”. Using appropriate fit-
tings, attach oil pressure gauge, part Ne, 96921-52,
to rocker arm ofl feed line connecton on cramkease.

ENGINE REFAIR PROCEDURE
GENERAL

When an engine needs repair, it isnot always possible
to definitely determine beforehand whether repalrcan
be made with only cylinder head, eylinder and piston
removed from engine or whether engine mustbe com-
pletely disassembled for crankease repair.

Most commonly, only ceylinder head and eylinder re-
patr is needed (valves, rings, pistons, ete.) and it is
récommended procedure to service these units flrst,
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5B 10 SA

Figure 34-13A. Left Side View Model 85 (Stripping for Repair)

Hewvised: 5-7Y0
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allowing crankcase to remain in frame. Follow the
procedure under "Stripping Motoreycle For Enging
Espair,” steps 1 thru 5, to strip motoreyele for re-
moval of eylinder head, ¢ylinder and piston,

After disassembling "opper end" only it may be found

that crankease repair {s necessary; this requires re-

moval of engine crankease from chasste outlined un-

ge:i; "Starllpplng Mgtorcycle For Engine Repair,” steps
thru 21.

In cases where it hag been definitely determined be-
forehand that crankease repair is necessary, the en-
gine completely assembled, should be removed from
chassis 28 outlined under “Stripping Mctoreyele En-
glne For Repalr,” steps 1 thru 21.

STRIPPING MOTORCYCLE FOR ENGINE ‘REPAIR, * -

(Figures 3A-13, 3A-134, 3A-14 and SA-144)

1. Clean engine thoroughly with "gunk' to remove
all road dirt, Remove “punk' and dirt with water
spray and blow engine dry with compressed air.
2. Disconnect battery ground wire (-}.

ZA. Disconnect starter cables (l4) (Blectric Start),

3. Loosen spark plug cover knurled nut (savly
models), Lift cover (1) from spark plug and remove
apark plug (2.

4, Turn off fuel supply valve (3).

5. Remove fuel line fitting (4} at carburetor. Dis-
connect tachometer cable (19) (1973 and later 88).

§4. Unhook tank hold-down spring {54, late models).
5B, Tilt fank (5B} forward; unhook at front mounting

- (5C} 2nd remove tank fronr motoreyele (late models),

WA 4

17A 1A ©2A
1 ‘m

S BA N 1BA 1?13

Figure 3A~14. Right Side View 1972 & Earlier
Model H (Stripping for Repalr)

Figure JA-14A. Right Side View 1973 & Later
- 89/8X (Stripping For Repalx)

1. Spark Plug Cover
1A, Elgotric Starter Cables
2. BSpark Plug
3. Fuel Bupply Valve
4. Fuel Line Fiiting
5. Brake Foot Lever Spring
DA, Tank Spring
ank

5C, Tank Front Mounting

8. Left Foot Rest

T. Left Crankcase Cover

8. Generator Wires

9. Upper Engine Mount Bolt Nuts
9A. Upper Bracket Bolts & Nuts

Key for Flpures 3A-13, 34-134, 3A-14 and 3a-144

10, Clutch Control Wire

11. Circult Breaker Cover

12. Ciroull Breaker Wires

13. Exhaust FPipe Mounting MNuts & Washers
13a. Exhaust Pipe Support Mounting Nuts
14, Intake Manifeld Mounting Nuts

144, Carburetor Boot

15. shifter Lever

16. Front Upper Engine Mounting Bolt
17. Rear Upper Engine Mounting Bolt
1TA. Rear Engine Mounting Baolt

18. Right Foot Rest

184, Lower Engine Mounting Bolt

18. Tachometer Cable

Revised: 3-72
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6. On 1972 and earlier models, release brake foot
lever spring (5) and remove laft foof rest {6},

1. On 18972 and earlisp models, remaove left crank-
case cover {7} - held by 5 Allen serews 2nd discon-
nect two generator wires (8) at gemerator and pull
wires out of compartment.

B. On 1973 and later models, disconnect alternator
wires from terminals at fgnition switch andrectifiop-
regulator units, i

8. Remove connecting link from drive chain and re-
move drive chain,

10. On 1972 and sariier models, remove nuts (9)
from two upper engine moumnting bolts. Do not re-
mave bolts,

1l. On 1973 and later models, remove upper bracket.
bolts and nuts (94) and remaove bath brackets.,

12. Remove cluteh control w-.l'r;:' (10) from cluteh re-
lease lever by rotatlag levsr forward with a wrench,
and disengage clutch wire,

13. Remove elreuit breaker eover (11).

12, Remove wires {12} from circuit breaker and pull
wires out of compartment,

15. Remove exhaust pipe attaching nuts (13) and
washers at cylinder exhaust port,

16, On 1973 and later models, loosen exhaust plpe
front support mounting nuts (134).

17, Remove rear muffier support {not shown} by tak-
ing off rear foot reat. Muifler and Pipe are now free
and may be put aside,

18, Early models: Remove intake manifold mufs
(14}, free carburetor and manifold and place on fromt
fender at fromt forks. Plug intake port with olemn
cloth. Late models: SYp earburetor boot (144)
back, unserew knorled nut and disassemble throtfle
platon, -

19. Remove shifter lever (15) from shaft,: .

20. On 1972 and earlier models, remove i‘mnt upper
- engine mounting bolt {16). While supporting cylinder

JA-38

head, remove rear upper engine mounting bolt (17
and geotly lowsr front end of eugine. While gup.
Porling the rear end of engine from below, remove
the lower mounting bolt by pulling off right foot rest
(18). Care must be tzken in removing the last
mounting bolt so that engine does not drop.

21, On 1973 and later models, remove lower engine
mounting bolt (184) while supporting cylinder head

below. Then remove rear engine mounting
bolt (174) fo fres engine from frame, Care must he
faken in removing the last mounting bolt g0 that en-
gine does oot drop,

INSTALLING EN(INE IN CHASSIS
To ingtall the engine 2ssembly in the frame Eimply
Teverse order of disassembly noting the following;

Circuit Breaker:

Condenser and spark coll wires are connected to
circult breaker wire stud screw.

Generator:

On 1972 and earlier models, red wire ig Iccnnmted
to DF terminal. White wire is connected to De
terminal,

Alternator:

On 1978 and later models, green wire is conngeted
to lgnition switch terminal No. &, double brown
wire, and black wires are connected to rectifier
reguiator terminals marked with wave sign,

Electric Starter;

On 1873 and later models, connect starter cable
with red terminal insulator to starter motor and
black cable {with no color code) to starter base

mounting bolt.
Hear Chain:

On 1972 and earller models, replace rear chain
on engine sprocket before loft side cover is in-
stalled,

0il:

After assembly be sure to refill engine with oil.

Reviged: 3-73
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CYLINDER HEAD

GENERAL

Before removing cylinder head assembly, strip mo-
torcycle as described in "Stripping Motoreyele For
Engine Répair," Sestion 34,

REMOVING CYLINDER HEAD ASSEMBLY - 1961-
1966 #nd 1973 and Later (Figure $§8-12)

Remove feed line conmector (1) and washers (2) from
erankease, Remove cylinder head nuts and washers
{3). Note: Ripght side nuts are recessed and require
thin box wrench. Free ¢ylinder head assembly, push
rods (4) and rocker arm oil return pipe (5). On 1973
and later models, loosen hose clamps (BA), Tf the
cylinder head does not come loose on remaoval of
head nuts, tap head lghtly with rawhide hammer;
never try to pry head off. Remove push rod housing
rubber gasket (6. Then cover eylinder with a clean
towel

-

BREMOVING CYLINDER HEAD ASBEMEBLY - 1087
to 1892 (Fipure 3B-124)

Remove feed ling connectors {1 and 13) and washers
(2 and 14) from head and crankcase. Remove rocker
arm oil Line (I8}, Remove rocker arm cover nuts
or bolts and washers (3 or 3A)., Remove rocksr
arm cover (4) and gasket (5), Remove cylinder head
outs, collars and O-rings (6, 7 and 8), On 1969
model, remove hose clamp (8A), Fres cylinder head
assembly (8) and push rods (10). If the cylinder
head does not eome loose on removal of head mts,
tap head lightly with rawhide hammer; never try fo
Pry head off, Remove oil return pipe (i1} with O-
rings (36), or on 1989 model, loasen return oil re-
turn hose clamps (8A) to remove hose (11A), Re-
move push rod houging Tubber gasket (18, Then
cover cylinder with a clean towel,

DISASSEMBLING CYLINDER HEAD - 1961-1088 and
1973 and Later {Figure 3B-12)

Remove rocker arm oll feed pipe connections {7,
washers (8) and rocker arm oil line (8). Remove
fappet cover serews and washers (10), cover {11}
and pgaskets (12), Remove intake (13) and exhaust

4} rocker arm covera, paskets (15), walve side
{18) and shaft side rocker arm support flange covers
{L7), and gaskets (18), by removing strews and
washers, Remove infake manifold nuf and washers
(18), ingulating washer (20), insulating hushing (21},
{ntake manifold (22) and insulator block (23).

NOTE

Rocker arms do not have to be removed to
takce valves out,

Tap rocker arm shaft (26) from head after taking out
Set serew (25). Ghaft has depression for st screw
{1961 and earlier). Hone any burrs on shaft. Re-
move Tocker arm (27).

Revised: 3-73

On 1966 and earber models, one side of rocker arm
has a gpring washer befween thrust washers, and
the other gide has thrust washers alone; make note
of location and number of washers so that parts can
be reagsembled correctly.

DISASSEMBLING CYLINDER HEAD - 1967-72 (Fig-
ure JB-124)

Remove rocker arm ofl feed pipes connection (13),
washers {14) and rocker arm oil line {15). Remove
intake manifold screws and washers, intake manliald
and insulator block,

NOTE

HRoeker -arms mustbe removed to take valves
out,

Tap rocker arm shaft (17) from head after removing

- clamping bolt and lock (18). Shaft has a flat secticn

for locating bolt, Hone any burra oa shaft. Remove
rocker arm (18). =

ROTCR e tEFFY Hlom Bt fon
DISASSEMBLING CYLINDER HEAD - Al Models
(Figures 3B-12 or 3B-124)

Compress valve gprings using valve gpring com-
pressor, teol Part No, 97280-61P;and remove valve
keys from end of valve stem as' shown in Figure
3B-18. Mark keys to identify them with their re-
spective valves. Remove valve spring upper collar,
outer and inner springs, lower e¢ollar and valve and -
shimg, where used.

Intake and exhaust rocker arms, valves, valve guides
(pressed in) and valve seats {pressed in) are not in-
terchangezble, Valve guides and seats should be re-
maoved only when necessary for replacement,

CLEANING AND INSPECTING

Thoroughly clean all parts and inspect them for wear
and damage; clean out oil passages with compressed
air. :

Carefully check the rocker arm and shaft for wear,
Replace rocker arm bushings if shaft is over .0016
in. looge in bushings. Check to make sure that
bushings are not loose in head. Examine the rocker
arm pads. I slightly worn, redress as described in
“Repairing Rocker Arm 2nd Bushihgs.," I rocker
arm tappet adjusting serew ball sockets are worn
and elongated, they must be replaced,

Place cylinder head {n "Gunk Hydro-Seal" untl de-
pesits are soft. Then clean cutside of cylinder head
with a wire brush, Scrape carbon from eylinder
head combustion chamber, inlet and exbaust valve
ports. When seraping carbon, be careful not to
scratch or nick cylinder head face, as leakage will
result. Blow off looaened carbon and dirt particles
and wash head in solvent. Force zir through all oil
holeg in cylinder head to make sure passages are
¢lean. z
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Figure 3B-12. 1361-1968 and 1973 and Later Cylinder Head Assembly - Exploded View

Reviced; 3-T73
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1. Feed Line Coanector
Z. Washer, Aluminum (2}
3. Cylinder Head Nut and Washer (4)
4, Push Rod (2}
5. Rock Arm 0il Return Pipe
5A. Oil Return Hose (1973 & Later)
€. DPush Rod Housing Rubber Gasket
7. Feed Line Connector {2}
»  Washer, Aluminum (4)
8A. Hose Clamp (1973 & Later)
8, Rocker Arm Oil Line
10. Cover Screws and Washers (20)
11. Tappet Cover
12. Tappetl Gasket
13. Intake Rocker Arm Cover
14, Exhaust Rocker Arm Cover
15. Rocker Cover Gasket (4)

18. Flange Cover Gaskets (4)

19. Intake Manifold Nut and Washer (2)
20, Insulating Washer (2)

21. Insulating Bushing (2)

23. Intake Manifold

23. [Insulator Block

Key for Figure 3B-13%

16. Valve Side Rocker Arm Support Flange Cover (2)
L7. Push Red Side Rocker Arm Support Flange Cover {2)

%4. Intake Eipe Stud {2)

25, Rocker Arm Screw (2)

26. Rocker Arm Shaift (2)

27.  Rocker Arm (2)

28. Tappet Adjusting Screw {(2)

29. ‘Tappet Lock Nut (2}

30, Spring Washer (2) {1966 & Earlier)

31, Thrust Washer (a8 required)

32, Rocker Arm Bushing (4)

33. Valve Key (4) (2 per valve)

34, Valve Spring Upper Collar (2)

35. Ouater Valve Spring (2)

36, Imner Valve Spring {2)

36A. Qil Return Hose Fitting & Gasket

3%  ¥alve Spring Lower Collar {2}

37A. Wagher-Exhaust Valve Spring
(1273 & Later)

37B. -Valve Spring Lower Collar Shim (2)

i {1973 & Later)

38, valve (2) -~

39, Valve Guide (2)

40, Valve Seat (2)

41, Exhaust Pipe Stud (2)

42, Cylinder Head

43- e ng {2]

If the wvalve seat 18 pitted, burned, corroded or
hag any indication of improper valve seating, recon-
dition the seat as deseribed in "Refacing Valves and
Valve Seats," Replace any valve geat ingerts that
ars cracked, loose, or sunken in the cylinder head,
Ses "Heplacing Valve Seat Inserta,"

Check length and tension of each valve ppring using
Valve Spring Tester, Part No. 96795-47. Replace
spring if 1/8 in. or more shorter than a new gpring,
or i tenmsion shows 5 Ibs. below low Lmit tension
of mew spring. Refer to "Engine Specifications,”
Sectlon 34, for free length, compressed length and
poundage of new valve springs.

Remaove carbon from valve head and stem using a
knife and wire whael - never a file or other hardened
tool that will scratch or mick walve, Polish valve
stem with fine emery eloth or steel wool, Replace
valves that are badly scored, warped or in bent con-
dition, Reface valves that are slightly pitted, burned
or in corroded condition as described in "Refacing
Valves and Valve Seats,'" e ;

Clean intake and exhaust valve guides with reamer
Part No. #1310-61, and examine for wear and valve
gtem clearanes. Check the valve fit in gdds and
guide fit in cylinder head. Replace guide, orpossibly

both valve and guids if valve fitingulde exceeds max--

imum specifled in "Engine Specifications,” Section
3a.

Inspect rocker arm thrust washers and replace any
that are badly worn. If spring washers are nsed,
inspect for collapsed condition. It 15 a good idea to
replace washers if not sure about their condition.

The valve face should have a seating surface abouf

5/64 in. wide, and should be free of pit marks and
burned spots.

Hevised: 3-T7

Check small oil hole in 1966 and earlier intake
rocker arm cover for 2 blocked condition. Make
gure this passapge ig open.

Inspect intake and exhaust pipe bolts or studs for
damaged threads and replace if necessary,

Replace all gaskets If pogsible.

Figure 3B-13. Removing Valve Keys
with Compressor Tool
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3.
34,
4.
5.
B,
7.
8.
8A.,
8.
10.
11.
11A.
12.
13.
14.
15.
16.
17.
18,
18.

Feed Line Connector 20. Spring Washer (2)

Washer, Aluminum (2] 21. Rocker Arm Shaft Pushing (4}
Rocker Arm Cover Mut and Washer (3) 22, Tappet Adjusting Screw (2)
Bolt & Lockwasher (Late 1870) (3) 23, Tappet Lock Nut {2}

Rocker Artn Cover 24. Valve Key {4) {2 per valva)
Rocker Cover Gasket 25. Valve Spring Upper Collar (2)
Cylinder Head Nut (4) 26. Outer Valve Spring (2)

Collar (4) 2%. Inner Valve Spring (2}

O-ring Seal (4) 28, Valve Spring Lower Collar (2)
Hoge Clamp (1969 85) 28A. Exhaust valve spring lower eollar shim
Cylinder Head 20. Valve (Intake)

Push Rod (2) 30, Valve (Exhaust)

il Return Pipe 31, Valve Guide (2)

Oil Return Hose (1969 33) 32, Valve Seat (Exhaust)

Push Red Housing Rubber Gasket 33, Valve Seat (Intake)

Feed Line Connector 34. Exhaust Pips Stud (2)
“Washer, Aluminum (4) 35. Rocker Arm Cover Stud (3)
Rocker -Arm Oil Line 354, Helicoll (Late 1970} (3)
FRo:'.I-:er Arm Clamping Bolt and Lock (2} 36, Oil Return Pipe O-ring (2}
Rocker Arm Shaft (2) 36A. Ofl Return Hose Fitting and Gasket
.Rocker Arm (2) {1969 88)

Key for Figure 3B-124

Thrust Washer {as required)

l
@ it Mﬁ NG~ =

Figure 8B-124, 1967-72 Gylinder Head Assembly ~ Exploded View

Reviged: 3-73




Inspect push rods for damage and wear, Pay par-
tloular attention to the ball ends, If the ball ends
are worn and flattened replace the push rods, other-
wise satisfactory tappet and push rod adjustment can-
not be made and "upper end" push rod trouble is
likely to ba experienced.
REPAIRING ROCEER ARM AND BUSHINGS
To replace worn bushings heat cylinder head to
250°F. and press or drive them from cylinder head
with a shouldered drift pin (469 in. pllot). Press
or drive replacement bushings into head, flush with
hole. ;
) NOTE
Drill 2 3MM {.118 in.) oil hole in intake left
bughing before reaming.

‘o New bushings will require a line reawing operation

with ~ special Harley-Davidson wreamsr, Part No.
97314-81, If the rocker arm pads sbow uneven
wear or pitting, dress on a grinder, maintaining

original curve. U possible, compare with a new unit .

during this operation to insure a correctly contoured
surface. '

REPLACING VALVE GUIDES

Valve guide replacement If necessary, must be done
before valve seat and face are ground sinee the valve
stem hole in valve gulde is the basia from which all

. face and seat grinding 1s done.

Valve stem in valve guide c¢learances are listed
wnder Specifications at the beginning of this seetion.

I valve stems and/or puides are worn excessively,
new parts must be inatalied.

Heat cylinder head to 250°F. when removing or in-

ghtalling wvalve guides. Tap out valve guides with
‘shouldered drift pin {from chamber side) and Insert
replacement guide with arbor press. Be particularly

hole

Valve puides are not interchangeable,

Ream intake and exhaust valve guides using Harley-
%\;igsg? valve guide reamer aseembly Part No,

It is of prime importance that valve guides fit tightly
in eylinder head, or valves may not seat properly. I
original guide is not a tight press fit, an oversize
guide must be installed, Guides are furnished in
L025MM (001 in) to -200MM (008 in.) oversizes.

Use Figure JB-134 to identify oversize valve guides.

VALVE GUIDE O.D,
OVEREIZE

NO, OF GRCOVES ON
OUTSIDE MAMETER

0,026MM {,001 in,)
0.050MM (002 in.)
0,075MM (003 in.)
0, 100MM {,004 in,}
0.1500M {008 in,)
0,200MM {008 in,)

AT e T B3 2

Figure 3B-134, Identification Chart for
Ovarsize Valve Guides

Revised: 3-77

careful to press replacement guide aquarely into

VALVE SEAT INSERTS

After tnstalling valve guides, valve seats must be re-
faced to true them with guldes.

If valves have been reseated severzl times, valve
seata may have become too wide and/or valve may be
seating itself too deeply in head. When valve seat
pecomes wider than 1/16 In, (See Figure 3B-14)
valve seat relief must be counterbored to reduce seat
to 1/16 in. Clearance dimensions are shown. Tools

for this purpose are available commercially, To
determine if valve is seating itself too deeply in head,
measire distance from shoulder of valve guide to end
of valve stem. When valve stem extends through
gulde in excegs of maximum shovn, valve seat in-
gerts must be replaced by baring cut old insert and
pressing in new one, Head should be heated fo

© 540°F, to replace seat inserts. Yalve seats are not

interchangeable,

INTAKE AND EXRAUST
1.600 MINIR LR
1.650 MAXIMUM

CLEARANCE DEPTH
{APPROX.)

SEAT WIDTH
APPROX. 1716 18,

1972 & EARLIER 1973 MODEL
{0DEL ¢ MODEL H MODEL $5/5X S3/8X

M. L2588 jn. 138 in.  LAXin 1.430 in,
EX.10230n, 10Z3in.  L10in. 1.185in.
IN. 1545 in, LB2Gin,  L2Qin. . 1.740 In.
EX. L343 in. L3 in.  L420in. 1.495 ia,

Figure 3B-14. Valve Seat Specifications

REFACING VALVES AND VALVE SEATS

To recondition or reface valve use a valve-refacin
machine (available commerclally). Adjust grinde
to exactly the same angle as valve face, which ls 45
for both intake and exhaust valveg. Make very ligk
cuts, being extremely careful to remdve no mor
metal than iz necessary to elean up and true valv
face. Valve is correctly refaced when all pits ar
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removed from valve face and face is concentric with
stem. If end of valve stem shows uneven wear, true
end of stem on & valve refacing grinder equipped with
suitable attachment. I grinding leaves the sdge of
valve wery thin or sharp, or indicates valve stem
warpage, install a new valve. A valve in this condi-
ticn does not geat normally and will burn easlly.

Valve seais, ke valves, are subject to wear, pitting
and burning and should be refaced sach time valves
are refaced, Use an gleciric motor driven valve
seat grinder {available commareially), for this oper-
ation. When refacing, be sure to maintain correct
vaive seat angle, seat width and relief diameter (gee

© Figure 3B-14). If the valve seat becomes too wide,

- kays.

grind the seat reHef diameter with a stone having a
15° face angle to achieve apscifisd scat width., Cor-
rect seat width and polnt of contact between valve

- face and seat {8 extremely important to the life of a

valve reconditicning job, Be careful that no more

- metal iz removed than abaolutely necessary to com-

pletely clean uprand true valve seats,

If valve seats-and valve faces bave been amoothly
and a¢curatsly refaced, very Hitle lapping will be
required to complste seating operation. Apply a
touch of lapping compound to valve face, insert valve
in guide, and using Lapping Tool, Part No, 868550-234,
glve valve 2 few osciilations - just encugh to give
face and seat 2 lapped finish. I lapping fogl =t
gerew i not long encugh to cztch walve stem, a
atandard 10-24 gorew will have to be used. Remove
valve, wash valve face and seat thoroughly with clean
gascline and allow to dry, of blow dry with com-
pressed air, If inspectlon shows an unbroken lapped
finlgh around both valve face and seat, valve is well-

.seated, If lapped finish 15 not complete around either

valve or seat, further seating is requirved. Apply a

© light coat of oil to valve face and seat when regondi-

tioning job is fintshed.

ABSSEMBLING CYLINDER HEAD

To install valve assemblies in cylinder head, re-
verse the disaggembly procedure. (See Flgure 2B-
12 and 3B-124,

Oil valve stems.-lightly and insert the intake valve in
its guide, Clamp wvalve spring compressor Tool,

Part No, 97280-01P, in a vise - (stationary-jaw .
down) and position cylinder head with-intake wvalve.,
head resting on statlonary jaw. of tool. - Install lower ~ -

valve spring collar, inner spring, outer spriog and
upper valve spring collar over valve stem and guide.
Compress valve spring assembly and install valve
Helease spring compressor and follow same
procedure -for exhaust valve assembly except late
models have shim wnder exhaust valve lower spring
collar.

Position the infake rocker arm in the cylinder head.
{See Figure 3B-15.) Insert the rocker arm shaft
into the push rod side bushing far enocugh to be seen
before it enters the rocker arm, and install correct
thrust washers and spring washers (according to dis-
assembly), see Figures 3B-12 and 3B-12A, Con-
tinte through with rocker arm shaft wnbl heole in
arm aligns with hole or fat on shaft. Install st
screw or bolt and lock,

38-16

Tamath ,

Figure 3B-15. Assembling Rocket Arm Shaft
and Thrust Washera - Intake Valve

NOTE

Hee that valve stem aligns with rocker arm
pad. Thrust washers should be arranged on
either side of rocker arm to obtain this align-
ment; alao Salect enough thrust washers to
partly compress spring wesher 1f one is
uzed. If none is wsed, select shim waghers
for specified end play,

Follow same procedure.on exhzust rocker arm as-
gembly except for washer position.

INSTALLING CYLINDER HEAD ASSEMPLY

To install the cylinder head assembly, reverse the
order of disassemhbly. Clean top of eylinder and
eylinder head faces with 2 eclean towel.

On 1961-66 and 1973 models ingtall pew rocker arm
Teturn oil pipe seals on the oil return pipe and insert
it In gil return hole in lower left side of loff crank-
case.

Poaition the push rods in the eylinder push rod hous-
ing, IMPORTANT: The inside push rod ithat is
closest to the flywheel assembly} g the intake, and
the outside push rod is the exhaust. They cross
gsach other resulting in the intake push rod being
above the exhaust push rod when the head is ln-
atalled. The 186%-72 exhaust push rod is 040 looger
than the intake bush rod,

Position push rod housing rubber gaskel over push
Tods and install cylinder head assembly over the four
cylinder-to-head mounting studs, but leave enough
gap between the cylinder head and ¢ylinder ta hold
the push rods in position with a negdle nose pliers
or eguivalent. With one yush rod so held, the cor-
responding rocker arm can be rocked downfar enough
to engage the tappet adjusting screw with the push
rod ball end, thus, holding the push red in position.
Follow this same procedure for the other push rod,
£lip eylinder head down, install the four cylinder
head mut washers and nuts and eecure the head.
Tighten head nuts to approximately 30 f£t-1b torque.
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Install the rocker arm ofl Yne, . Op 1866 and earlier
models 0il line connects to left side of ¢ylinder head.
Ingert the crankease connection end of the rocker
arm ©il Hpe (9, Figure 3B-12) between the eyiinder
bead rocker arm housings, and position it along the
lower right zide of the cylinder and cylinder head,
It will lie between the ¢ylinder head fing,

On 1873 and later models, oil line ecnnects to right
side of cylinder head. Position cne feed line con-
nection washer {2} on each side of the feed line con~
nection and install the longest feed line connector (1)
in the crankcase. Do not tighten yet., Make certain

‘the oil feed line eoncections line up broperly with

the rocker arm flange cover holes and install the two
Bhort feed line connectors (7) with 2 washer {8) en
each side of {he commector. (Use fingers to start

‘these: connectors,) Now tighten all three feed line

connectors,

Adjust tappets as described in subseguent parasraph
"Adjusting Tappets," . =¥

Install covers, gs.sketﬁ and remaining parts in re-
verse order of disassenibly.

NOTE

On individual tappet covers, do not over-
tighten the five {appet cover screws or dam-
age to covers or threads will reanlt,

ADJUSTING TAPFETS

To get maxdmum power and best all-around perform-
ance from an engine, keep tappets properly adjustsd,
They should: be inspected dnd, if ngcessary, read-
fusted initially at 300 miles with & new or overhauled
‘engine, and a &¢cond time after the 1000 mile run-
ning-in pericd iz completed. After the running-in

- period, the tappet adjustment showld be checked every

2,000 miles or whensver unususl noise is notleed in
the valve mechanism,

NOTE

Exceseive tappet clearance causes nolge and
quick wear of the valve mechanism. Loss of
tappet clearance will ‘cause valves to close
imperfectly with loss of englne compression
and posaible burning of valves,

Check tappet clearange as follows:

Remove rocker arm cover or tappet covera,

Fotate engine with spark plug removed (use kick
starter), untll either rocker arm indicates a valve is
fully oper, The opposite valve tappet adjustment can
now be made.

Revised: 3.73

Check the tappet clesrance as ghown in figure 3B-~16
by inserting a feeler gauge (3} between the valve
stem and the rocker arm pad, If the tappet clear-
ance is correct, feeler will slide in with a slight
drag. See Engine Specifications, Section 34, for
correct elearances.

To adjust tappet clearance, locsen tappet adjusting
gcrew locknut (2, Figure JB-16} with socket wrench
(4) provided in tool kit. Turn tappet adjust screw (1)
with a screwdriver (5} elockwise to reduce tappet
clearince and counterclockwise to increase tappet
clearance. Tighten locknuts seeurely and again check
tappet clearance.

Rotate engine until the valve that has been adjusted
1s fully open and foliow same procedure on the oppo-
site or closed valve. Again rotate engine and check i

clearance at each valve stem.

Reassemble ' .covers, ~takiing .care not to damage the
gasketa or over-tightenths cover serews,

1. Adjustment Screw (2)
2. Locknut (2)

4. Feeler Gape

4. Wrench

9. Screwdriver

Figure §B-16, Tappet Adjustmant (1967-72 Showa)
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SECTION 3¢ CYLINDE

i

ENGINE 3

CYLUINDER C

CYLINDER

CYLINDER AND PISTON

REMOVING CYLINDER AND PISTON (Figure 3C-50)

Remove cylinder head as described in "Removing
Cylinder Head Assembly," Section 3B and proceed as
follows:

"Clean crankease around eylindst bage to prevent dirt

from falling into crankease when lifting cylindsr, Slip
eylinder (i) and piston (2} far enough from erankcase
to permit placing a clemn cloth over crankease open-
ing; this wiil prevent dixt and possibly pioces of
broken ring from falling into crarkease., Remove
eylinder (1) by pulling off from the four mounting
studs, also remove cylinder base gasket (2) and push
red gasket (4), Remove piston pin lock rings (5)
from piston greove., On early models with bent ring
ends, use lock ring pliers as shown in Figure 3C-60,
On late models with straight riog ends, insert pointed
tool in hole slot and pry out lock ring as showa in
Figure 3C-60A. A tool for removing piston pin lock
rings can be made from a serewdriver, such as
Harley-Davidson Part DNo. 95002-45, with a blade
measuring approximately 1/32 {n. thick and 9/32 in,
wide, Grind end ag shown in inset of Figure 3C-60A.

Cylinder

Piston

Cylinder Base Gasket
Fush Rod Gasket

Piston Pin Lock Ring
Piston Pin

Connacting Rod

Upper Compression Ring
Lower Compression Ring
- 0il Control Ring

. Piston Pin Bushing

*

i
2
3.
4
5§
]
i
a8
]
10
11

Figure IC-59, Removing Cylinder and Piston

Revised: 10-71

Heat piston to 250°F. and push piston pln (6) out with
suitable drift. Remowve piston from connecting rod
(7). Spread piston rings (8, @ and 10) with ring re-
moving tool until they clear ring grooves in piston
and 1ift off,

CLEANING AND INSPECTION

FPlace pizton and ¢ylinder in "Gunk Hydro-Seal" or
other carbon and gum dissolving apent until deposite
are goft. Then thoroughly scrub piston znd cylinder
in solvent to remove deposits, Where carbon is thick
or hard, it iz advisable te scrape befare cleaning,
Use a putty knife-type soeraper or a ground tip from
an old file, Use extreme care to avoid scraping into
aluminum of pistons.

After parts are thoroughly washed, blow dry with
compressed sir. Force air through push rod hole in
eylinder. Cleaa piston ring grooves with a tool for
cleaning ring grooves; if not available, sharpen end
of & breken ring to a chisel edpe. Avoid scratching
or damaging side of ring groovea.

h: i

Figure 3C-60, Removing Piston Lock Rings
(Early Models)

L1/ R

dfa

Figure 3C-60A. Removing Piston Lock Ringg
{Late Models}
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“¥ BECTION 3C
Eogine - Cylinder

Examine piston pin to ses that it 1s net loose in con-
necting rod, grooved, pitted or scored. If Necassary,
remove bushing (11) as described in subsequent para-
graph, .

A piston pin, properly fitted, is a light hand press fit
in pisten and haz 001 in, clearance in connecting
rod upper bushing {11},

¥ difference in diameter of hole in piston pin bushing
and diameter of piston pin exceeds a 002 in. fit ra-
placs worn parls.

“Replace piston pin logk riegs whenever they are re-
movad from piston grooves,

‘Examine piston and cylinder for eracks, burrs,
“turned spots om piston dome, grooves and gouges.,

" Check rod for up-and-down play and upper end side
shake (see Figure 3C-61). To make this check with
- Accuracy, piston. should first be removed. When
appreciable up-and-down play is found and rod has
1/16 in. or more side shake at extreme upper end,
connecting rod and bearing assembly should be re-
placed, This requires removing and dieassembling
‘-engine crankcase. See "Crankease,' Section 3E.

Figure 3C-61. Checking Connecting Rod
for Crankpin Rearfng Wear

FEFINISHIMNG CYLINDERS

Gange piston and ¢ylinder to pee if they are worn to
the point where cylinder must be rebored and an
oversize piston installed. Inside and cutside micro-
meters used for plston to cylinder fitting should be
checked togetiier to be sure they are adfusted to read
Bxactly the same. Subtract piston measurement from
. bure measuremcnt to obtain clearsnce. Bore meas-
urement of cylinder should be taken in ring path,

ac-32
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starting 1/2" from top of eylinder, measuring front
to rear, then mide to side. Repeat this procedure at
the center and at the bottom of ring travel {see Fig-
ure 3C-62). This process will determine if cylinday
is out of round or "egped" and willalso show any ¢yl-
inder taper,

Figure 3C-82, Measuring Cylinder

Piston 1s measured front to rear at base of ptaton
gkirt as shown fn Figure 3C-83. Piston is cam
ground 1o an egged or oval shape so only frent and
rear surfaces are toushing oylinder wall.

Figure 3C-63, Measuring Piston

e
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If cylinder is not scuffed, scored and is worn less
than 0025 in., it ts not usual practice to refinigh
oversize, If total piston clearance is over 0025 in.
a new atandard pisten, or piston of the same oversize
to which the eylinder was last refinished, should be
fitted to reduce clearance and eifect reasonably guiet
operation. If cylinder shows more than 0025 in,
wear, it should be refinished to the next oversize
gtep and fitted with new corresponding piston and

rings.

Exact final size of the ¢ylinder bore is determined
by eize of the piston to be uzed in the cylinder.
Measure piston diamietsr accurately ag described
previously, then add desired pisten elearance to pis-
ton measurement. This will equsl the exact flnal
size to which cylindsr bore should be refinighed, ex-
ample; the 88,2 MM cversized piston to be used
measures 2.6004 in,, adding 002 in. (desired clear-
ance) equals 2.6084 in, (finlsh-honed size), ..

Pistong are regularly supplied in the following.over-
sizes; .2 MM (.008 in.), .4 MM (018 in,), .6 MM
(-024 in.) and .8 MM (.052 in.),

Cylnders can be refiniched oversize sither with a
hone or a boring bar followed by a finishing hone. In
general practice omly eylinders not scored and not
badly worn are refinighed using a hone. Cylinders
badly worn or deeply scored are first reborsd to
nearly the required oversize and then are finish-
honed to exact slze, When cylindess must be rebored
to beyond 036 in, oversize to “clean uwp", thelr over-
size limit has baen exceeded and a new cylnder must
be installed.

FITTING PISTON RINGS

I cylinder is worn less than 0025 in. maximum and
refinishing 18 not necessary (unless bore 15 scuffed
or grooved), the same piston may be used with re-
placement of platon rings., However, before reas-
sembling it is a good practice torovghup the eylinder
wzll with No. 150 carborundum emery paper or 2 No.
300 hone, This will remove any high spots, carbonor
foreign materlal from the cylinder wall and at the
same time provide a surface sultable for proper lu-
brication and ring seating, '

Piston rings are of three types - Top compression
ring is 2 plain ring, second compression ving has a
step on the inner diameter and is marked "top", and
the third ring is & slotted ¢il control ring.

All rings must have .001 to .002 in. side clearance,
Check with feeler gauge as shown in Figure 3C-84,

All rings should have an end gap of 010 in. but no
greater than 016 in, when ring s placed squarely in
cylinder bore 1/2" from top of cylindsr., Use piston
skirt to slp ring into square position In bore. Use
feeler gauge to check end gap. See Figure 3C-85,

If gap iz lesa than 010 in., ring ends may butt to-
gether under expangion and may break or score rings.
Gap may be increased with a fine-cut file ag shown in
Figure 3C-66. Use only standard size rings and pis-

ten in atandard eylinder bore, and ocoly matching
overslze riogs and piston in same oversize bore,

Figurs 3C-84. Measuring Ring Clearance
in Grooves

Figure 3C-85. Measuring Ring Gap
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Figure 3C-86, Incresaing Compression
Ring Gap

Compression rings and oil control ring are available
in the following oversizes: .2 MM (.008 in.), .4 MM
A.016 {n.}, .6 MM {,024 in.}), .8 MM (032 in.).

CONNECTING ROD BUSHING

When connecting rod bushing 1s found tight in rod but
1 sorn to excessive pin clearance (.002 in, or more),
it is possible to repair it by reaming oversize and
fitting an oversize pin. However, it ia betterpractice
to install a pew bushing and ream it to fit a etandard
pin,. except when piston to be used had previously
been fitted with an oversizs pin or pinis loose in ple-
ton pin bosses, necessitating fitting with larger pin,
The principal objection to fitting an oversize pin is
that considerable more time is required for the job,
because the piston, pin bosses must zlso be reamed
agcordingly. A new-piston obtained from the factory
18 supplied with correctly fitted standaxrd pin, and In-

gtalling one is a shert job after reaming the rod bush- .

ing to standard size.

When removing bushing In connection with only a top
overhaul, the connecting rod must be held or clamped
securely to permit the removal of the old bushing and
the Installation and reaming of the new bushing, Use
Tool Part No, 95970-324 to remove old bushing and
install new parts order bughing.

NOTE
Make certain the ofl holes in the new bushing
are in proper alignment with oil passages In
eonnecting rod when pressing bushing into po-
sition.

After new bushing is installed check oll passages to
make sure they are clear,

Use Expangion Reamer Part No. 94810-85 to care-
fully enlarge pin bushing to give the desired .0008 in.
ta 0012 in. piston pin clearancs,

3034

Oversize piston pins are available in the following
oversizss; .1 MM (004 in.), .2 MM {(,008 in.),

After installing ang reaming new piston pin bushing
in comnecting rod in connection with only a top aver-
haul, connecting rod alignment must be checked the
same as when an engine is completely overhauled,

STRAIGHTENING CONNECTING ROD

In refitting and reassembling connectlng rTod, and
finally fitting piston, rod may poesibly be bent or
twisted, throwing pin bushing and lower bearing out of
alignment with each other tosoms extent, Therefore,
after piston bas been Installsd, rod must be checked
and re-aligned as may be necessary.

A rod that Is bent, or twisted, allows a "cocked" re-

-lation between the plstor and eylinder bore resulting

in excesslive noige and rapid wear.
NOTE

A squaring plate, surfzce ground on both
gides and of correct dimensions will he
needed. Also a Sprint piston ({possibly a
used one) with the skirt accurately machined
off to give the desired straight skirt, and a
straightening’ bar, approximately 1/2 in, dia..
which will slip into the Inside diameter of the
piston pin.

If the rod is in perfect alignment, the bottom of the
dummy piston will rest squarely om the plate with
flywheels turned so that crank pin is in either the
forward or rear position,

This check, to be acourate, 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 influ-
ences the seat of dummy piston on squaring plate and
thus indicates whether or not rod is in alignment,

Hather than depend entirely upon visual check, insert
strips of paper of equal thickness underneath dummy
piston, one on each side below platon pin.

Press piston down lightly with fingertip resting on
dummy piston and pull first one paper, thenthe cther,
partially from underneath piston. If piston iz per-
feetly equare (rod in alignment), both will have the
same amount of drag,

The maoper in which piston seats on squaring plate
indicates misalignment as follows:

1, Piston high on same side s both erank pin pogiticns;
rod 13 bent,

2. Piston high on opposite sides as erank pin posi-
tioo is changed; rod is twisted.

3, Piston square or nearly square with erank pin in
one position and high on one side with crank pin in
other position; rod is bent and twisted,
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Correct as follows:

1, To stralghten a bent rod, extend stralphtening bar
from low slde of piston and apply upward force.

2. To etraighten a twisted rod, extend stralghtening
bar from high side of piston, and if crank position is
to front, apply force to rear; H crank pin position is
to rear, apply force to front,

3, To straighten a b'ant and twisted rod (combination
- of a bend and twist) remowve bend firet and then re-
move twist., See steps 1 and 2.

ASSEMBLING CYLINDER AND PISTON {Figurs 3C-
59) :

When "conngcting rod is true, remove squaring plate
and dummy piston. . Using lock ring.pliers instzll one
piston pin lock ring In groove and warm actual pis-
ton. O pin, bushing and pin bosses lightly. Slip
pin-in ove pin boss, position piston on connecting rod
with large valve relief up (toward intake), and alip
pio remalnder of way into position. Cover crankcase
opening with clean rag and imstall second piston pin
lotk ring, Remove rag.

Dip.-piston rings in light oil and install on pigton
starting with the ofl contrel ring, then the lower com-
pression ring. {Be certain that this ring is ingtalled
with the step on the inner dlameter facing up toward
piston dome), and last the plain upper compression
ring. Positicn the rings so gaps are not in align-
ment with each other, that is, stagger the ring gaps
and avold having gaps on the thrumt faces of piston.

Install the eylinder base gaskets on the cylinder. Ofl
¢ylinder wallg lightly. (If tool iz uged {0 compress
rings, it should be installsd on piston before cylinder
is imstalled,) Carefully crank engine to hottom dead
center and slip cylinder on the four cylinder-to-head
mounting studs, approximately 1-1/2" to 2" down on
studs.. Again carefully rotate engine 10 bring piston
up into alignment with.cylinder bors. The top com-

Revised: 12-62

preasion ring can be ¢compreéssed and positioned with
the fingers and the piston moved ioto the cylinder
bore. Follow the same procedurs for second com-
pression ring and finally the oil ¢ontrol ring,

Hlold lower push rod housing rubbsr gasket between
cylinder and crankease and slide cylinder down into
position. See Figure 3C-67,

Assemble cylinder head and remaining parts of mo-
toreyele as described in SBection 5B,

-~ Figura 3C-67. Installing/ Cylinder on Piston
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GEARCASE

CAM GEAR AND TAPPETS
REMOVING RIGHT SIDE COVER

I engine is to be removed fyom chassis, follow pro-
cedure as described in "Removing Eungine From
Chassia", Section 3A.

If engine is to remain in chassis, lay motorcyele on
its left gids and support i at an angle so ofl will not
run out of engine when right cover is remaved.

On 1968 and earller maodaels, rotate clutch release
lever forward with 2 wrench and remove clutch cable
from lever,

On 1972 and earlier models, remove foot shifter nut,
bolt and foot shifter lever. Remove clreuit breaker
cover screws and cover,

NOTE

Circult breaker wires do not have to be re-
moved if engine remains in frame.

Remove screw from circult breaker cam {holds cam
to shaft). ;

On 18968 and later models, remove clutch, See
"CLUTCH (1969 and Later)", Section 48,

Remove eleven 6MM Allen socket serews. Remove
crankeagse dip ptick. On 1968 and earlier medela,
rotate clutch release lever forward to free cover.
Remove cover and gasket,

Figare 3D-28 shows engine with cover removed.

Figure 30-29. Engioe with Right Side
Cover Removed (1968 & Earlier)

REMOVING CAMSHAFT AND TAPPETS (See Figure
3D-30)

After removing cover place a towel in gear case to
cover up 4l open holes,

Revised: 3-73

On 1968 and earlier models having a camshafi sup-
port (3), remove camshaft support auta (1), locks
(2) and support assembly (3},

Remove camshaff (4) from crankpage bushing (12) o
bearing (12A). Remove camshaft thrust washer (5}
from chamshaft. Mark tappets (6) to identify them

- with respective holes; remove tappets (6) from bush-

ings (13).
NOTE

inslde tappet is intake; outside tappet is ex-
haust.

CLEANING AND INSPECTION

Thoroughly clean all parts in gasoline or ¢leaning
solvent, If cam is found to have rough or pitted sur-
faces, replace camshaft (1), If cam gear {9) needa-
to be replaced due to wear, press pear from cam-
shaft; care ghould be taken 8o 25 not to bend end of
camshaft when replacing gear. ' To replace gear, in-

13 A\% ém.

F1A. Camshaft Washer,

o

1, Nut'(2) (1968 &

Earlier} Varlable Thicimess
2. Lock (2} (1968 & - {1964 & Later)
Earlier) 12, Camghaft Crankease

3. Support Assembly Bushing (1863 &
(1968 & Earlier) Earlier)
4. Camshaft Assembly 124, Camshaft Crankease

5, Thrust Washer Needle Bearing
€. Tappets (2) (1964 & Later)
T. Support 13. Tappet Bushing (2)
8. Bupport Bali (if vsed)
Bearings 13A. Needle Bearing
f. Gear Bughing (1964 &
10. Key Later)

11. Camschaft

14, Pinion Shait Eushiijr

Figure 3D-30. Camshalt, Support Assembly
and Tappets

3D-2aT7



¥ to

7 ptall key in keyway o0 camsbaft and press geay on
shaft so that recess side of gear is facing out. EE'DJ:"\‘.'-E
compressed alr through oil holes in eamghaft in or-
der to elean them.

1964 and later models have a steel bushing {13A)} in
case with needle hearing pressed in, Earlier models
have = bronze bushing (12) pressed dirsetly into
crankease,

In order to replace camshalt crankease negle bear-
ing or bushing disassemble crankcase as described
in "Disassembling Crankcase', Sectlon 3E, Press
‘out-needle bearing or bushing from inside of erank-
.oigahe With a shouldered drift. Press in new ,glesue
- c '\-\-\:_9 L

- be ing or bushing from gear case side.

After bushing has been installed, 1t must #-?mfe
_reamed with special Harley-Davidson reamer Part
No. 97318-61F, installing pilot in camshaft Support
for reamer.

Tappets (8 showld be .0002 ‘to .0005 in. loose, Ex-
cessive tappet clearance is serviced by fitking new
tappets, and/or new bushings (13) (if used), If tap-
pets have excegsive wear on cam follower faces,
replace them. i

M tappet bughings (i3] are worn they must be re-
placed. Presa bushings from outside of ¢rankcase
with 2 shouldered preas pin 12MM {472 in. dia.).

If ball bearing (8) has excessive side or up and down
movement in cam support assembly (3} or cover
{1969), press out bearing from outside of cover and
install a new one. -

When plnfon Shaft bushing (14) in support or cover
assembly becomes worn, replace with a new one as
followe:

Remove worn pinlon shaft bushieg using bearing
puller part No, 85760-89, with 7/8 LD. x 2 in. long
pipe as 3 support sleeve in place of large puller
sleeve. Press new bughing into camshaft support or
eaver, Install camshaft support or cover on right
crankcase (do not tighten support nuts or cover
acrews securely as yet), Insert reamer with pilot

through erankshaft ball bearing In case, then tighten
support or cover securely, Ream bushing using a
tap holder.,

INSTALLING CAMSHAFT AND TAPPETS.

Apply a light coat of oil to tappets {6) and install into
ecorrect location (marked during dissssembly). In-
stall camshaft asserably (4) into crankease bushing
and align timing marks on ¢am gear {9) with corre-
sponding mark on pinion gear as shown in Figure
3D-31 or Figure 3D-32.

On 1968 and earlier models, place thrust washer (5)
and support assembly (3) on camshaft; place 2 piece
of tubing ar a socket on support assembly ball hear-
ing (8] inner race and tap support assembly into po-
sition, Seeure assembly with locks (2} and muts (1).

Install cover as deseribed under subsequent heading
“Inztalling Right Side Cover", .

OIL PUMP
GENERAL

1963 and earlier models have a gear type duplex oil
pumyp with ¢il feed and scavenger (oil return} pumps
incorporated in ong body. The feed section forcee
oil to the engine and the scavenger section returns
gil to the crankease, On 1964 and later models the
seavengzer sectlon is omitted,

REMOVING AND DISASSEMBLING OIL PUMP (See_
Figure 3D-33)

After removing cover, place a towel in gear case to
cover up all open holes. Remove 1968 and earlier
camshaft support assembly nuts, locks and support
assembly. Hold pinion gear and remove oil pump
drive gear nui (1) and lock {2}, To remove drive
gear (3), uge fool Part No, 97202-61, two jaw
puller, (with 2 small end cap, Part No. 95652-43A,
which fits on ¢il purap drive ghaft to prevent spread-
ing threads) as shown in Figure 3D-34.

On iQES and sa ],laf modela, Temove purnp scavenger
line ¢onnéction %ﬂ"ﬁ&d—w waghers (5).

Flgure 3D-31. Cam Gear and. Pinion Gear Timing
Marks Aligmed (1988 & Earlier)

In-28
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" Pigure 80%32, Cam Gear and Pinion Gear Tisipe
. Marks Aligned (1969 & Later)’ b

LA 3

-
& IR

e



EPRINT

1963 & EARLIER

1. Nut : 8. Pump Assembly i5. Key

2. Drive Gear Lock 9. Bcavengar Line 16. Faed Gear

4. Drive Gear 10. Beavenger Line Gasket 17. Idler Gear

4. Bcavenger Line Connection 11. Outer Cover ) 18, O-Ring -

5. Copper Washer (2) 13. Inmer Cover 19. Dowel Pin (4, 1963) (2, 1964)
B. Balt {4) 13. Gear 20, Pump Body i

7. Pump Body Lock (4) ' - 14, Feed Idler Gear

Figure 3D-33. Oil Pump - Exploded View

Remove four pump belta (8} and locks (7). Remove
oil pump assembly (8) from gear case. Remove
scavenger line (9) and gagket (10) (1583 and earlier}
from gear case. Free outer cover {11) and ioner
cover (12), Remove gear {13} and idler gear (14).
Free feed pear driving key (15), feed gear (16) and
idler gear (17,

Remove rubber O-ring {18) on cover {12} and dowel
pins (18) only if necessary. Dowel pins are press fit
in body or cover,

CLEANING AND INSPECTING OIL PUMP

Clean all parts in tleaning solvent, Blow out all oil
-holes. and pasgages with compressed air, Replace
any parts that are worn or damaged,

ASSEMBLING AND INSTALLING OIL FUMP

-Reassembly . of the oil pump iz essentially the re-
verae order of disassembly.

~Apply 2 light coat of ofl to all moving parts before
assembling. Press i new dowel pins (18) if they
have been remaved from bedy (20). -

1863 & Earlier Models:

Aasemble gear (13) into front upper hole, and gear:

{17} into front lower hole of rump body (20).: Turn
pump ogver and assemble feed gear (16) and deiving
key (15) on scavenger idler gear shaft (i7). Install
feed idler gear (14) on scavenger gear shaft {13).

Revised: 10-71

Posltion outer cover (11) and inner cover (12) on
pump. Ingtall subber "O" ring (18) on eowver {12).

Install oil pump scavenger kne {9} in crankcase; be
certain ecavenger line gacket {10) 15 in place. Poai-
tion oil pump assembly in crankcase, {see Figure
3D-32) making ceriain the oil return line rubber "Q"
ring (18) iz in place., Place one copper washer (5}
on each side of the scavenger Hoe {39) and screw oll
pump scavenger lns cobnection {4) in oil pump: Do
not tighten this fitting yet., 2 ]

Figure 3D-34, Remowing 0il Pump Drive Gear
3[_)-'29



SECTION 3D
~Engine - Gearcase

Insext four oil puwp body bolts (6) and new locks (7
and draw down carefully. Now tighten oil pump seav-
enger line connection {4}, "

1964 & Later Models:

Assemble gear (13) and gear {17} in outer cover
{11). Position inner cover {12) over gear shafts
with dowels fn regiater, Install "o ring (18) and
assemble pump to crankecase with bolts {6) and new
locks (7).

. Wipe taper clean ou gear shaft {13) and on drive gear
* (3). Install drive gear (3) on taper and sscure with
"a new lock (2} and nut (1),

HOTE
If gear shatt (13) tends to turn while tighten-
ing put, presas down on one side of driving
gear (3} to. step retation. -

" Install 1968 andearlier cam support plate as de-
. #cribed in "Installing Camshatt and Tappets.”

Install cover as deseribed in "Installing Right Side
. Cover.»

PINIGN AND DRIVE GEARS

»» REMOVING PINION SHAFT GEARS (8ee Fipure
3D-35) g d

1868 & Earlier Models:

Rémave right side cover as described in""Removing
Right Bide Cover" earlier in this section., Place a
towel in gear case to cover up all open holes.

Remove cam support plate nuts, locks and suppart
assembly, also remove carnshaft and thrust washer
as deseribed in “Remaving Camshaft and Tappeta.'

Remove clutch plate assemibly from clutch as de-

stribed in “Disagsembling Clutch,” Section 4B. Re-
- mave oil purp-drive gear as deacribed in "Disag.
. sembling Oil Purap,”

To locsen pinioh. shaft nut, place tool Part No.
87175-61P, Clutch Lock, into cluteh shell to prevent
* pinion shaft from turning while removing pinion shaft
- nut (1), Hold clutch bub with Hub Wrench, Part No.,
97201-61PA. Place engine mounting bolt in crank-
case hole to hold wrench as shown in Figure 3D-38,

{If engine is in frame, use part of frame as a stop

for wrench.)

Remove pinion’shait nut {1) and lock (2) with socket
wrench. "

Remove cluteh hub and shell gear as described in
"Disassembling Cluteh,' Section 4B.

Eemeva pinion gear (3} with tool Part No. 97292-61P,
Two Jaw Puller, as shown in Figure 30-37.

“Ihete are three keyways on pinion shaft, but only
otie Key; malke 8 small panch mark on shaft in front

ID-30
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of key to identify keyway befors removing key. See
Figure 3D-38,

Remove key (43,

I used, remove thrust washer (5), drive take up gear

(6), and spring (7).
To removs clutch drive gear (8 or BA) using Drive

Gear Puller, Part No. 97294-61P, hold cluteh hub.

with tool Part Ne, 87201-81PA, Hub Wrench, and an
engine mounting bolt located in erankcase hala as
shown in Figure 3D-39,

1, Kut

2. Lock

3. Pinion Gear
- 4. Key

5. Thrust Washer, Early 1061

6. Drive Takeup Gear, Early 1961

7. Drive Takeup Gear Spring, Early 1961
8. Clutch Drive Gear, Early 1861

8A. Clutch Drive Gear, Late 1961 to 1968
. Lock Ring .

94, Spring Washer (2)

10. Spacer Washer (Variable Nuraber)

Figure SD-35. Pinfon Shaft Gears -
Exploded View

1969 & Later Modsela:

Remove all clutch parts, including hub, as described
In "CLUTCH (1969 & Later)" Section 4B. Remove
Right Side Cover as described earlier in fhis section.
Place a towel in the gearcase to cover up all open
holes.

Remove camshaft thrust washer, eamshaft, and oil
pump drive gear as described earlier in this gection,

To loosen pinion shaft nut, remove ¢ylinder head gnd
cylinder (see Sections 3B and 3C) and place a cross-
shaft through piston pin hole in comnecting rod to
prevent crankshaft from turning while removings pin-
ion shaft nut (1} with a socket wrench.

. Revised: 10-71
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Removes pinion’ shaft filk:l
pinton gear (3) with’ 501, Part No. 97292-61, Two

. Jaw Puller, a8 ghown in Figure 3D-37.

There are 3 keyways on pinion shaft but only one key;
make a punch mark on shaft in front of key to iden-
tify-‘keysbefore removing key. See Figure JD-3B.

Hemove key (4).

CLEANING AND INSPECTION (See Figure 3D-35)

Thoroughly clean all parts in clean solvent, Inspect
all gears and replace any that are badly worn. H
clutch drive gear (8 or 84), or pinion gear (3) are
replaced, mating gears must be replaced also be-
gcause they are supplied only as maiched sets.

Check ends of takeup spring (7) to make sure hooks
have not beén broken off. Also exawmine gpring for
collapsed condition and compare with a new one if
possible,.

I thrust washer (5} shows signs of wear, it will in-
dicate that cluteh drive gear iz slipping on pinion
shaft, Replace thrust washer znd examine tapers of
drive gear and pinion ghaft for wear also.

I pinion shaft néeds to be replaced, remove ¢ngine
as deseribed in "Removing Engine from Chasgis”
Ssction 3A, and separate crankcase as described in
"Digagsembling Crankcase,” Disassemble flywheel
as described In "Disassembling Flywheels,” Section
3E, and replace pinfon side flywheel.

Agaemble flywheels as described in "Asgembling
Flywheels," Section 3E. Replace crankcase as de-
seribed in "Assembling Crankease," 3Section 3E.

INSTALLING PINION AND DRIVE GEARS (See Fig-
ure 30-25)

Instead of using 1972 and earlier factory shimming
procedure to limit crankshaft endplay, the following
alternate procedure should be used when ¢rankshaft
endplay becomes excessive or when engine base is
taken down.

Replace lock ring (9) and spacer washer(g) (10} with
2 spring wasghers (8A). Assemble spring washers
between bail bearing and primary drive gear so that
the dished outgide diameters contact each other,
This will provide zero endplay for crankshaft.

Make sure tapers on pinion shaft and clutch drive
gear are absclutely clean.

On 1968 and earlier models, ingtall clutch drive gear
{8 or 8A) on pinion shaft taper. Ingert spring (7) in
drive gear (8) and install drive takeup gear (8) on
pinion shaft. Position thrust washer (5} on pinion
shaft so that chamfer on bore is facing drive gear.

Pinion gear shaft has 3 keyways. Insert key (4) in .

correct keyway on shaft according to mark made In
disassembly.

Revised: 3-77

Figure 3D-36. Removing and Installing
Pinion Gear Mut {1968 & Earlier)

Figure 3D-37. Bemoving Pinion Gear

If there i3 no mark on ghaft or grind woark on gear
face to identify correct shaft keyway, move crank-
shaft go that piston {crankpin) is at top ¢enter and
install key in shaft keyway as follows:

1963 and Earlier ... Forward (Top Center) Keyway

1964 t0 1968 ... ... ... Bottom Keyway (7 O'clock)

1949 and Later .... Forward (Top Center) Keyway
e |

If gear has grind mari__:ﬁn face at one of 3 keyway lo-

cations, install key in shaft at grind mark location,

D31



ALWAYS INSTALYL GEAR ON SHAFT 50 THAT TIM-
NG MARK IS IN FORWARD (TOP CENTER) POSI-
TION, ag shown in Figure 3D-31.

Correct keyways in gear and shaft should produce
the .!ollowing valve timing.

CRANK ANGLE
OPENS [CLOSES | LIFT
1993 & | 38° BTC | 58° ABC {.280 in.
lnter
INTAKE 1796972 | 38° BIC | 67° ABC |.361 in.
VALVE  I'1987-68 | 13° BTC | 50° ABC |.296 in.
- 1966 157 BEBC | 45° ABC | .296 n.
1973.& | 68° BBC | 24° ATC | 370 in, |
later
EXHAUST | 1860-%2 | 70° BPC | 20° ATC | .350 in, |
VALVE 1867-68 | 54° RBC | 0° ATC |.202 in,
. 1966 & | 55° BBC| 4° ATC |.28% in.
earlier
Crank angle is measured when valve is lifted .040
in. from cam base circle and with no tappet clear-
2NCE,

~ Install lock (2) and nut {1); tighten ot temporarily by
hand, (I mew lock is used, bend one lug over to
cateh groove on gear.)

Cn 1868 and earifer models, install clutch shell gear
and hub as deseribed in “Assembling Clutch,” Sec-
tion 4B. (Be sure to rotate takeup gear thres teeth
countersloskwise.)

For 1968 and earlier models, placs tool Part No,
97175-61P in clutch shell gear, hold clutch hub with

tool- Part No, ST281-61PA and an engine bolt.in,
crankcase. hole, tighter pinfon gear nut securely to © .

approximately 35 ft-1b torque, ‘'see Figure 3D-36.

Finigh azszembling ecluich as describad in “"Apgem- -

Bling Clutch," Section 4B,

~.Install oil pump drive gear as described in preceding
paragraph "Assembling Oil Pump."

Inetall cam gear and support plate as described in

praceding paragraph "Assembling Camghaft and Tap-
pets

b
Install right side cover as described fn subsequent
Parzgraph “Installing Ripbt Side Cover,”
AD-32

m

For 1962 and later models, use a crossshadt through
piston pin bole in connecting rod to prevent crank-
shaft from turning. Tighten pinion gear nut to ap-
proximately 35 ft-lb tovegus. :

Install oil pump drive gear, camsghaft, camshafs
thrust washer and ofl pump drive gear as described
previously in this section.

Inst2ll right side cover as described in subseguent
paragraph "Installing Right Side Cover.))' Assemble
¢luteh as described in "CLUTCH (1968 & Later),"
Saction 4B,

Figure 3D-39. Removing Clutch Drive Gear

Reviged; 3-T3
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REMOVING SHIFTER PAWL CARRIER (See Figure
3D-41}

- Remove right side cover as described in “"Removing
Right Side Cover,™ .

(941 1963" and earlier models, remove clutch as de-
geribed In "Disasgembling Clutch," Section 4B.

Remove thrust washer from shifter pawl carrier.

Remove shifter pawl carrier asgembly (1) from case,
Remove return spring (2) from rear of ghiftel car-
rier.

If shifter pawls (5} ars damaged or will nat-slide up
and down properly, disassemble as follows:

" Remove- spring plate screws (3} or screw (34) ree
tainer plate (4 or 4A) pawls (6) and pawl aprings {6},

Shifter lever stops (7} (1972 and earller) may be
Pressed out of carrier if neceasary,

Transossion shifter transfer shaft, uged on 1973
and later models, can remain in c¢rankcase. To
remove, see "CRANKCASE."

1 ==
1. Bhifter Pawl Car- 8. O-Ring
rier Assembly 9. Pawl Carrier
.| . Return Spring (1972 & garlier)
%1 8. Serew(2) 94, Pawl Carrier

{1972 & earliox)

A, Serew (1) 10,
{1973 & later)

4. Pawl Spring Re-

(1973 & later)
Crankéase Carrier

Shaft Bushing

{1972 & earlier)

tainer Plate 11, Cover Carrler
{1972 & earlier) Shaft B

4A. Pawl Spring Re- (1972 & earlisr)
tainer Fiate 12, Relurn Spring Pin
(1973 & lates). (1972 & earlier)

5. Pawl(B) 12A. Return Spring

6, Pawl Spring (2) Pin {1079 &

7. Stop Pin : latar)

(1992 & earlier)

Flgure 3D-41, Shifter Pawl Carrier -
Exploded View

Revised: 373

CLEANING AND INSPECTION

Thoroughly ¢lean all parts in clean solvent and biow
dry.,

Examine shifter pawl (5) and aprings {(8) for wear,
grooves, cracks or breakage. Insert pawls and
gprings in earrier (8) holes and check operation,
Paw]l must be free im carrier. Free length of new
springs is approzimately 38 MM (1.5 in.},

If crankease shifter carrier bushing (10) needs to be
replaced englne must be removed as described in
"Removing Engine from Chassis " Section 3A and
crankeases geparated as described in "Digassembling
Crankease,” Section 3E. Press out bushing with a
shouldered drift from inside of crankcase and press
in new bushing from gear case side; bushing does not
nesd reaming.

‘Examing carrier iiself for signs of wear and replace
if necessary. :

Pay particular attention to rubber 'OV ring on shifter
¢arrigr and replace if worn.

If cover bushing (11) is worn, press out with a should-
ered press plug from inside of cover. Install new
bushing, chamfer slde ftrat, into inside ¢over and
press flush with bushing boss,

INSTALLING SHIFTER PAWL CARRIER

Insert springs (6) into pawls {5} and insiall pawls

-(5) into carrier (% or 94). Fosition pawls so that
flat cutouts are facing each other, Depress pawld
and install spring retainer plate (4 or 4A). Prassin
stop pins (7) so that flats or flat on stop is parallel
with retalner plate (4 or 44}. Position return spring
(2) on shifter carrier with offset of spring toward
crankcase and with atop pin (7] betwesn arms of
spring as shown in Figure 3D-42,

Figure 3D-42. Positioning Shifter Pawl
Carrier Return Spring

Poeition rubber "0 ring {&) on carrier shaft. Place
carrier assembly into case and engage return spring
on return spring pin as shown in Figure 3D-43. Make
gure spring is engaged (shaft should not turn).

3D-32



COn 1968 and eariier models, install oluteh as de-
scribed in "Inatalling Clateh," Section 4B,

Install eover as described in following paragraph.

INSTALLING RIGHT SIGE COVER

Figure 3D-29 shows 1968 and earlier enging before
installing cover.

Position cover gasket on the ease and instal] cover
asseémbly, making ceprtain that rubber O-rings are iy
position on the shifter pawl carrier ghaft ang hole
TECess on cover pad, Alge make certain that auto.
matic spark advance ig Postlioned correctly on cam-
shaff. See "Ignition Timing," Section 5F,

Temporarily ingtal] o] dip stick in cover,
Ingert and start the cover sorews with covar gasat

in alignment.~When an a¢rews have heen started,

draw them down tightly, Tighten oil dip stick, -

Secure shifter-cam with cup washer, lockwasher and
serews,

If engine has been removed from chassis, reassemble
25 described in "Instaliing Englne in Chassis,' Seq-
Hon 3A.

Install etreust breaker scover so that amall haolg wil]
ba on the botiom. Becure cover with BCTEWS,

On 1968 and earlier models, rotats clutch raleage
lever forward and engage clutch cable in Iever,

uX,

B our g

334

. |

"1 et ot

-

Figure 3D-43, Position of Ehifter Pawl
Carrier in Case (1972 & Earlier)

If cluteh s out of adjustment, adfust as described i
"Adjusting Cluytan, ™

Cn 1972 and earlier models, install foct shifter lever
50 that arm iz just helow eireult hreaker cover,
Position bolt in shifter lever and secure arm with
nut,

Reviged: 3-73




GENERAL

When the flywheel assembly or transmission gear box
are in need of repair, the e must be removed
{rom the chassia as described in "Removing Engine
from Chassis", Section 3A, R is recommended pro-
cedure to perform an entire engine overhaul at this
time.

NOTE: For 1972 and earlier models:

Before disassembling models with adjustable crank-

shaft endplay, it should be checked using a dial in-
dicator and tools as shown in Figure 35-75, Install
dial indicator on left' ¢crankcase. Ingtall tool Part
No. $7295-61FA on the right side crankease as shown
and push crankshaft to left side extreme. Remove
tool and install tool Part No. 97297-61PA on right
side and pull shaft back to right side extreme, Speo-
Hied endplay i1s gbtained with Spacer washers per
item 11 below,

" -DISASSEMBLING CRANKCASE

To completely disassemble crankease follow Fubse-
fquent steps:

1. Remove manual starter clutch assembly as de-
scribed in "Disagsembling Btarter," Section 40,

2, On 1872 and earlier models, remove generator
as described in Section 5E.

3. On 1873 and later models, remove alternator,

-Section 5E.

4. Remove sprocket cover and sprocket as da-
scribed in "Removing Drive Sprocket,” Section 4D.

5. On 1973 and later models, rTemove elacmé
gtarter, Section 5L,

€. Remove cylinder head as described in "Removing
Cylinder Head," Ssetion 3B,

7. Remove cylinder and Piston as described in "Re-
moving Cylinder and Piston," Section 3C.

8. Remove right cover as described In "Removing
Right Side Cover," Section 3D.

9. Remove cam shaft and tappets as described in
"Removing Camshaft and Tappets," Seetion 3D,

10. Remove oil pump as deseribed in "Removing Oil
Pump, " Section 3D, {Optional)

1l. Remove pinion shaft gears a3 degoribed in "Re-
noving Pinion Shaft Gears," Ssction 9D,

Revised: 3-7Y

== --'___-——-______._._
Figure 3E-78. Checking Crankshaft End Play
(1972 & Earlier)

L +

Figure 3E-76. Removing Pinion Shaft
Bearing Lock Ring

NOTE

On 1972 and earlier engine asasembly, a
variable mumber of .05 mm and .10 mm
Spacer washera are used to control crank-
shalt end play. (See Eungine Specifications,

3E-45



Bection 34.) For replacement, fwo spring
wasbera are recommended (see Pinion and
Drive Gears, Sectlon 30), 1973 and later en-
gines use spring washers in eriginal asspm-
bly.

Remove lock ring with lock ring pliers as ghown in
Figure 3E-76. Remove spacer washers between lock
Ting and bearing (if used). -

12, 1968 and earlier only: Remove clutch as d.@:'.'
scribed In "Removing Clutch," Seetion 43,

13. Remove shifter pawl carrier from gear cass as
deacribed ig "Removing Shifter Pawl Carrier,” Segw
tion 3D,

14. Remove oil scavenger and feed filter goreens as .
deseribed in "Lubrication," Section 3A. {Optional)

15, Tap dowel pins out of right crankease (uge heat
on case Uf--necessary), then remove thres Allen
gerews and .seven bolts and washers whish hold
¢rankease halves together, One. Alieq screw s lo-
cated in left case underneath breather as shown in
Figure 3B.77,

16. Separate crankeases by attaching tool Part No,
97295-61PA to right side of erankease over fiywheel
binion shaft. Tap on left gide of fransmission main-
shaft while working tool as shown in Figure 3E.78,

This will simmltaneously peparate erankeages and
remove flywheel ssgembly from right slde of cage.

NOTE

Care should be taken not to cock cases upon
separation. Figure 3E-79 shows crankeases
geparated,

Remove the following from right side of orankeage;

17, Remove transmission as described in "Removing
Transmission,” Section 4D,

Figure 3E-77. Removing Recesged Allen
Serew from Left Crankease

JE-48

Figure JE-T8. Separating Crankease {1973 Moadel)

18, Remove pinion ghaft bearing lock ring (10, Figure
3E-80). and press ball bearing (11, Figure SE-80)
from right crankease,

18, Use Tool Part No, 97295-81PA to breas flywheel
assembly from left cass, as shown in Figure 3E-81.

20, Remove counfershaft ball bearing (blind) with
Puller tool, i NECeSSATY.

21, To remove generator shaft ball bearing (9) re-
move geal (8) and press out ball bearing from cutside
of case,

Figare 3E-T9, Crankease Separated (1972 & Earlier)

DISASSEMELING FLYWHEELS (See Figure 3E-80)
NOTE

1) An arbor press of approzimately 15 toa
capacity is needed to assemble and digas-

semble crankpin in flywhesls.
Revised: 3-93
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NOTE

Place Part No. 45752-52 or its eguivalent (a
spacer) between flywheel and press plate to
allow for projecting portion of crank pin when
pressing crank pin info flywheael,

Apply ofl to both the bore andihe crank pin {5) or (54)
garface. Install washer (2) (if used), placing chamfer
of washer towards shoulder on erank pin. Align oil
holes as shown in Flgure 3E-83. Press crank pin in
place. Blow through ofl hole in shaft to check cil
passage alignment, Apply oll to crank pin and fly-
wheel bore. Install roller bearing assembly (4) or
{4A or 4B), and commecting rod {3) on crank plu.

' Ingtall washer (2} (I used), with chamfer toward

shoulder on crank pin. Position and align left fiy~
wheel with the right one with a straight edge as shown
in Figure 3E-84. Press left fiywheel onto crank pin.

. By pressing . lightly, then rotating assembly and
. -pressing again ‘ete., cockdng of flywheel on crank pin .
- can be avolded, "Press flywheel tightly against erank -

pin shoulder.

TRUING FLYWHEELS

_ Support flywheel agsembly on V-blocks at bearing
- purfaces or between centers on Flywheel Truing De-

vigce Part No. 96650-30, Note: Remove crankshaft
orifice plug (12) if flywheels are to be trued on cen-
ters - twist out with pliers. Adjust indicators to take

. reading on shafts as near to fiywheel as possible.
. Turn flywheels slowly and observe the movement of

idieator pointers. Movement toward flywheels in-

~-dicates high point of shafts. Shafts must run true

within .001 in. This is one-half gradeation on trulng
device. If flywheels are not true within this limit,
find highest point of each shaft and chaliamark f{ly-
wheel rims at those points. HRemove flywheel from
;;ruing device or V-blocke and make corrections as
ollows:

NOTE

Hold assernbly with hand on wooden beneh and
strike flywheel at proper place with lead or
copper hammer to improve alignment.

Flywhesls may be out of true three ways: A, B, and
C or a combination of two of the three ways as shown
in Figure 3E-85, When wheels are both gut of true
as indlcated in "A" a C-clamp is tightened on rims
of wheel opposite crank pin and the rim af the crank
pin is moderately tapped with lead or copper mallet.

When wheels are both out of true as indicated in "B",
a hardwood wedge 1s driven between the wheels op-
poaite the crank pin and the rims near the crank pin
moderately tapped with a mallet.

Figure 3E-31. Presaing Flywheel Assembly
from Left Crankease

SE-48

Figure 3E-82. Pressing Crankpla from
* : Right Flywheel

When wheels are out of true as indicated in "CY,
strike the rim of the wheel a firm blow at about S0
degrees from crankpin on high side.

When wheels are cut of true In a combination of can-
ditions shown, correct A or B firet, tapping rim of
oifending. whesl only, and then correct condition <.

Remember, flywkesl assembly must be removedfrom
truing device or V-block when striking with mallet.

Reviged; §-69




1. Right 8ide Flywheel

2. Thrust Washer (2) (To Eazly 1568)

3, Connecting Rod Assembly

4. Crank Pin Roller

4A, Crank Pin Roller Bearing Retainer {1963)
4B, Crank Pin Bearing Roller (24) {1963}

b. Crank Pin

%A. Crank Pin (1963)

6. Left Side Flywheel o
7. Platon Pin Bushing
8. Generator Shaft Ol Seal
8, GCenerator Shaft Ball Bearing
10, Lock Ring
11. Pinion Shaft Ball Bearlng
12, Orifice Plug (Models to 1868)

Figure 3E-80. Flywheel and Comnecting Rad Asgembly - Exploded View

" 2) Flywheel support plate Part No, 08137-52
machined from 1/2 in. thickness to 7/16 in.
thickness, or 96137-52A already /16 in.
thick must be used to fit between fiywheels

< when pressing out erankpin,

Support inner surface of gear side {right) flywheel
(1) on support plate (support plate between flywheels)
in arbor press; using ¢ircular drift, press erank pin
(5 or 5A) out of flywheel (1), as shown in Figure
JE-82,

Washer (2) is loose on 1961 and 1962 models. On
later medels it 19 pressed into flywheel and removed
for replacement with a punch through two holes in
tlywheel. Remove connecting rod (3) and bearing (4)
or bearings and retalmer (4A and 4B) from crank
pin (5 or 5A). Bupport imner surface of left fly-
wheel (6} on support plate and press out crank pin
from left flywheel.

Ravised: 2-T3

CLEANING AND INSPECTION

Wash all parts in cleaning solvent and blow out ofl
holes in right flywheel and crank pin with compressed

NOTE

Whenover the erank pin, conmecting rod or
crankk pin roiler bearing show excessive wear
and require replacement, the practice is to
replace all of these parts including the thrust
washers with a complete new set of parts,
since no oversize bearings are avaflable,

I main bearings have excessive play, replace them
by pressing out after removing seal and lock rings.
Also inspect pinion shaft bushing in caver or cam-
shaft support plate for wear.

ASSEMBLING FLYWHEELS

Plage outside purface of right side flywheel (1} on
preag plate,

e

o T
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Re-adjust centers, revelve wheels and tike reading
from indicator. Repeat truing operation until indica-
tors show run-out to be no more than 001 in.

ASSEMBLING CRANKCASE

1. Press bearingg, bushings, and ¢il seals into
erankeasde (M removed). Install lockring on pinfon

shaft ball bearing (if removed).

2. Clamp left flywheel shaft (armature side) of fly-
wheel assembly securely in vise (use copper jaws).

Apply & small amount of oil to pinion shaft. With
pinion shaft mwain bearing installed in right side
.grankecage, set crankcase on flywheel pinion shaft,
“Screw flywheel zasembly installing tool Part No.

" Fipure 3E-83. Aligning Crankpin and Fly-
wheel Oil Holes When Assembling

97227-81PA on pinion ghaft and draw fiywheel assem-
bly into positicn with tool as ghown in Figure 3E-86.

Install pinion gear shaft bearing lock ring in groove
with lock ring pliers.

3. Install transmiggion as described in"Assembling
Tranamissjon, Section 4D.

4. Install left crankcase as follows: Place Qil Seal
Installing Sleeve, Part Mo, 95620-63, on flywheel
shaft taper, to prevent damage to oil seal lip during
assembly, Place new cramkecase gaglkat on right side
case and new pasket on engine mounting stud boss.
Slip left case down onto right case, Rotate main
drive gear io be certain tranamission gears mesh
corractly. Use tool Part Mo, 97295-81PA to draw
cages togpether 23 shown in Figure 3JE-387, Tap
crankeage around shifter cam bughing while carefuliy
drawing cased together with tool, Make sure cases

Revised: 3-73

Flgure 3E-84. 3quaring Flywheel Faces

are drawm together evenly, After cases have butted,
tap dowel pins back .into right crankease, Secure
grankeases by installing T crankease bolts, plain
waghers, mfs and 3 Allen screws,
NOTE: Take care pet to bend generator
frame stud when assembling right side of
engine,

HARDWOOD WEDGE

Figure 3E-85. Correcting Fhrwheel Alignrnent
SE-49
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Figure 3E-86. Installing Flywheel'
Assembly In Right Crankease

5. - Install oil scavenger and feed filter sersens as
described in "Lubrication”, Section 3A.

6. Install gear shifter pawl carrier as described in
"Installing Shifter Pawl Carrier”, Section 3D.

7. Assemble gears on pinton shaft as deseribed in
“Installing pinion Bhaft Gears", Section 3D.

6. Install cluteh as deseribed In "Installag Clutch™,
Section 4B.

9. Install ol pump, tappets and camshaft as de-
acribed in Seetion 3D,

10, Install 2 new crankshaft orfice plug (19) a8 re-
quired in all sprint H and 1963 Model C engings,
Flug should be press fit, Tap in place with wood
block. Cheeck to see that hole i3 open and of corrent
glze with a No, 53 (0595 {u.) drill or wire. This
is important, .since erankpin bearing ofl rmuat pass
through this-orfice.

11, Install right cover as described in “Ingtalling
Bight Side Cower", Section 3D,

SE-50

Figure 3E-87, Assembling Crankcases

12. Install cylinder and piston as described in "fn-
stalling Cylinder and Piston", Section 3C.

13. Install cylinder head azs deseribed in “Assem-
bling Cylinder Head", Section 3B,

14, On 18978 and later models install glegtric starter,
Section 5L,

15. Install drive sprocket and cover as described in
“Assembling Drive S8procket,” Section 4D,

186. On 1873 and later models, install alternator,
Section 5E.

17, Install generator as described in "Instailing
Generator," Section 5E,

18, Install starter clutch assembly as deseribed in
"Asgembling Startar,” Section 40,

18, Install engine in chassis a5 described in "Install-
ing Engine in Chassis," Section 34,
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FUEL SYSTEM

CARBURETOR i On 1968 2nd earlier models (Figure 3F-29), pressi
: float pin (5) down allows an sxtra quantity of gasoli
DESCRIPTION (Figures 3F-28 and 3F-284) to enter the carburetor when starting a cold engl

in cold weather. The choke {4) shuts off the air
..ﬁ. The Sprint model carburetor is a plain tube carbure~ :

tor. Fuel emters carburetor at inlet connection, THROTTLE PISTO!
# flows through filtsr screen and past float valve seat .
3 into bowl untll proper level 18 reached,

With engine running, manifold vacuum (suction) and

" - . bowl pressure induees fuel to flow through main fuel

supply“channel, fixed low speed jet, idle passage and

into earburetor venturi. The 1969 and Iater models

have a separate starting jet and low apeed passage..

; : AR —r
= When the. throttle grip is turned inward, the control

: wire raigses the throttle plston and ‘metering pin to IDLE

atllow more gas and air to enter the venturi, the gas PASSAGE

' entering the venturi through high speed jet and main r

: nogzle,

I the throftle piston raises fast, the sudden pres- J;ES?SEALGEEHMIGN
sure drop causss air te flow through the acesleration
paszage and into a pocket around. the main nozzle HIGH
; which containg fuel. Since there are holes in the ' SPEED
sides of the main nogele, this fuel in the pocket is JET
R forced through the nozzle into the venturi chamber,
A This temporarily provides extra gas fo the engine,
As soon as the pressure returns to normal equili- Figure 3F-28. Cross Section of Carburetor
: brium the fuel pocket refilis, (1968 & Earlier}

ETERING
IN

o=

STARTING
4 © VALVE

- THROTTLE
—_— : : STOP SCREW

THROTTLE
Hm“ "-'-—._".I_ ’

AR L] METFERING e
MAIN NOZZLE PIN

FLOAT

STARTING
s E
g

FLOAT
HIGH SPEED JET  LOW SPEED JET VALVE

) Figure JF-28A. Cross Section of Carburstor
{1968 & Later)
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enrichen the mivture for running the engice during
the warmup period, On 1868 and later models (Fig-
ure dF-20A}, atarting lever {44) allowa a richer
starting mixture to flow around main venturi through
passage (54) for cold starting,

ADJUSTING CARBURETOR {See Figures 3F-2¢ ang
3F-294)

Before attempting to correct faulty engine performs-
ance through carburetor adjustment, eliminate other
possible causes for poor engine performance guch as
bad spark plug, improper spark timing, misadjusted
tappets, dirty air filter or leaky carburetor and man-
ifold connection.

Carburetor may be adfusted as tollows:
A - Idling Speed Adjustment

Idling speed adjustment. is made by meane of the
throttle piston stop screw {2) which limits elosing of
throttle piston, To raise idling speed, loosen lock
nut and twm screw (2) clockwise. To lowsr Il ing
speed, turn screw (2) counterclockwise, When idla
speed adjustment is made, readjust control coil ad-
Justing screw (3) so there is no excessive tension of

glack in throttle wire, Optimum idle gpead 18 1200
R.P.M.

B - Ldle Mixture Adjustment

Low speed mixture adjustment iz made with low
speed mixture adjusting serew (1),

i the slow rumning of the engine is irregular, indicat-
ing a rich mixture, mixture is leaned by turning screw
(1) counterclockwise (clockwise on 1089 and later
models) untll engine runs smoothly, Normal jdle

mixture screw setting is 3/4 turn open for 1968 and
earlier models and 1-3/4 turns open on 1969 and
later meodels.

Ry

1., Low 3. Control Ceil

fpaed Mixture
Adjusting Screw Adjusting Sarew
2. Throttle Piston 4. Choke
Stop Screw 9. Float Pin

Figure 3F-29. Carturetor Adjustment
{1968 & Earlier}

3Fr-30

C - High Speed Midture Adjustment See Figur
3F-204) : >

The mixture of gasoline and air entering the engi, |
iz controlled by the position of the metering pin (6
in throttle pisfon (8). Mizture variations are pro-
vided by means of 3 grooves in the metering pin ()
into which olip (7} fits, Relocating the elip to the
lewer groove in the matering pit will provide a
richer mixiure, into the upper groove to provide a
leaner mixture, Normal settlng 18 in the centsr
groove, A gelection of different size high apeed jets
are available to provide further mixture variations
for high altitnde, etc, '

5k i
1, Low Speed Mixture 6. Metering Pin
Adjustment 7. Clip
2. ‘Throttie Piston B. . Throttle Chambar
Stop Screw Cap
3. Comrol Coil 8. ° Throttle Pigton
Adjuatment 10. Carhuretor Filter

44, Starting Jet Lever
A, Btartine passage

Figure 3¥F-28A, Carburetor Adjustment
(1863 & Later)

Bereen

DISASSEMBLING CARBURETOR (See Figure 3F-30
or Figure 3F-304)

Discomnect carburetor from mcotoreyeles as follows:
On 1967 and later models remove gas tank,

Remove air filter from carburetor or disconnect
hoae {10) from carburetor,

Shut off fuel supply and discoonect fusl lLine 2f car-
buretor counection, Push choke down and tura throt-
tle handgrip inward,

Pull back rubber boot (1) if used, and unsorew pisten
cap nut or cap fastening screws (2). Pull throti!-
agaembly from carburetor. i
Loosen intake pipe clamp gcrew (12} and remove
carburetor with a twisting motion,

5
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Figurs 3F-30. Carburetor, 1968 & Earlier Models ~ Exploded View

aF-3
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1. Boot
2. Piston Cap Nut
3. Piston Cap and Choke Asgembly
4. Metering Pin Retainer Clip
5. Metering Pin
8. Throttls Piston
T. Throttle Piston Spring
8. Control Coil Adjusting Screw
9. Control Coil Adjusting Nut
10. Friction Spring :
IL. Choke Rod Hairpin 8pring
= 12. Intake Pipe Clamp Screw
. 13. Intake Pipe Clamp
14. Gas Strainer Cap
15, Gas Strainer Gaskat (2
- — 16, Gas Strainer
iT. Bowl Cover Screw (2)
18. Bowl Cover
19. Bowl Gasket
20. Float
21, Float Lever Pivot Serew
28, Float Lever
23. Float Valve

v Key for Figure 3F-30

24,  Float Pin Lock Ring

25. Float Pin Spring

28. TFiloat Din

27. Bowl Connection Cap

28. Fiber Washers {2)

28. Bowl

30. High Speed Jet

31, Main Nozzle

32. Low Speed Jet

38, Throttle Piston Stop Screw
34, Throttle Piston Stop Serew Nut
38. Low Speed Needls Vaive
36. Low Speod Needle Valve Spring
37.  Insulating Bushing

38. Insulating Washer

38. Manifold

40, Nut (2) 1966 2nd Earlier
404, Screw (2) 1967 to 1088

41, Washer {2

42, Iusuhg Washer (2)

43. Insulator Bushing {3)

44, Manifold Gasket

DISASSEMBLING THROTTLE PARTS FROM CON-
TROL WIRE .
Turn throttle bandgrip outward and separate assem-
bly as follows., Compress throttle piston gpring (7)
with fingers and remove control wire from throttle
piston (6). Remove metering pin retainer clip {4)
and free metering pin (5) from throttle piston. Re-
moye throttle piston spring {7) from piston cap (3).

Control coll adjusting screw (8) and nut (9), friction
apring (10) and choke rod bairpin gpriog {11} can also
be removed if necessary. -

DISASSEMBLING BOWL

1968 & Earlier (Figure 3F-30)

To disassemble bowl remave gas strainer cap (14},

gag line, gas sirainer gagkets {15) and gas strainer
(16). Remove bowl cover screws {17) and separate

bowl cover (18) from bowl (29), Remove bowl cover ..
gasket (19) from bowl cover (18), Removefloat (20). - -

Remove float lsver pivot serew {21), float lever {22)
and fleat valve (23] from bowl eover. To remeove
float pin (26} and spring {25), first.remove lock ring
(24} from inside of bowl cover,

Remove bowl connection eap {27) and free bowl {z9)
from earburetor body; remove fiber washers {28)
from comnection ¢ap,

1969 & Later (Figure 3F-30A)

To digassemble howl from carburetor, remove hawl
nut (14} with high speed jet (15) and gasket {16).
Remove bowl (17) and O-ring gasket {18).

DISASSEMBLING CARBURETOR BODY
1868 & Earlier (Figure 3F-230)

To disassemble main body, unscrew high speed jet
(30) from main nozele (31) and low zpeed fet (32)
from ingide of carburetor bady. Remove throttle
piston stop screw (38) and mut (34), and low speed
needle valve (85) and spring (36) from carburetor
?;;1}3.- Remove insulating bushing (37) and washer

JETS .
Year Jet Size Drill Size
61 to 67 (All Models) H.S. Jet. 1.08 MM No. 58 (.04Z in.}
Early 81 "C" g2 ng» L.5. Jef. .50 MM Mo, 77 (019 in,)

Late 61 "C" {Above 81C-1631) and §2 "C"
62 t’D ﬁﬁ llclr md HH"
Elll 1|Hl|. m '|Iss||

H.S. Jet, .95 MM
H.S, Jet. 1.00 MM
H.5, Jet. 1.05 MM

No, 63 (027 in.)
No, 81 {038 in,)
Na. 59 {041 in.)

69 to Early 1971 nga'

H.S. Jet. 1,18 MM
L.8, Jet. .55 MM

Start Jet., .60 MM

No. 56 (,048 in.)
No. T4 (023 in.)

Mo, 74 (623 in,)

Late 71 "SS" (Above 6A-10866H1) to 1972
1971-72 vgx»

No. 56 (046 in.}
No. 77 (.018 in.)
No. 74 (023 in,)

HLS. Jet. 1,18 MM
LS. Jet, .45 MM
Start Jet, .80 MM

1873 and Later "gg/&xn

H.B. Jet, L.25 MM
L.S, Jet. 45 MM
Start Jet. .70 MM

No. 55 (049 in )
No. 77 (.018 n.)
No, 70 {.028 in.)

iF-32

L

Reviged: 3-73




2

Figure 3F-30A. Carburetor, 1268 Model 55 - Exploded View

3F-33
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L —

i, Boot
2. Piston Cap Screw and Washer (3}
3. Piston Cap
4. Metering Pin Retainer Clip
8. Metering Pin
6, Throttls Piston -
T. Throttle Piston
8. Control Coil Adjusting Sorew
9. Contrel Coil Adjusting Nut
10. Air Cleaner Hose
11, Intake Pipe Clamp Screw Nut
12, Intake Pipe Clamp Screw
13. Intake Pipe Clamp
14. Bowl Nut
15, High Speed Jat
16, Gasket
17. Bowl
18, Q-ring Gasket
19, Float Lever Pivot Pin
20.° Float
21, Fleat Valve
22, Main Nozzle

Key for Figure 3F-30a

23. Low Spesd Jet

24. Starting Jet

25. O-ring

26, Serew

27. Btarting Valve and Lever Assembly
28, Rubber Plug

28. Serew

20. Waghar

31. Inlet Fitting

3Z, Inlet screen

33, Throttle Piston Stop Serew

34, Throttle Piston Stop Screw Spring
35, Low Speed Needle Valve

36, Low Speed Needls Valve Spring
37. Insulating Busghing

38. Intake Hose Adapter

28, Moenifold Screw {2)

40, Washer {2}

41, Manifold

42, Spacer

43. Manifold Gasket

1969 & Later (Figure 3F-304)

. To disassemble main body, remove float lever pivot

pin {19}, float (20) =nd ficat valve (21). Unsorew

- main nozzle (22), low speed jet (23) and starting jet

{24) with O-ring (25), Remave starting valve and
lever assembly screw (26) and assembly (27). Re-
maove inlet fitting screw (29), washer (30}, fitting (31)
and screen (32).

EHemove throftle piston stop screw (33) and spring
534}. Remove low speed needle valve (35) and spring

- 13/64" T 15/64™
STRAIGHT-EDGE

— 5

Figure 3F-31, Checking Float Lavel
(1968 & Earlier)
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CLEANING, INSPECTION AND REPAIR (Jee Figure
3F-30 or Figure 3F-304)

Sozk all parts except gaskets and float in Gunk
Hydro-Sezl, Wash and then dry parts with com-
pressed air. Blow air through 2l passages. Never
scrape carbon. deposits from carburetor parts with
knife or other steel insiruments. Replace all gas-
kets that are badly worn or damsged.

Examine throttle piston spring (7), plston (6), meter-
ing pin retainer {4)and pin (5) for any visible damage,

Asgemble float valve (21 or 23} In its seat, Hold
cover upside down so float valve closes, Suck on
bottom of float valve seat; if valve leaks, replace
valve, Ezamine float (20} for leakape and replace i
necessary,

Clean and examine fuel strainer (16 or 32) for holes
and replace I necessary.

* Inspect nozzle (31 or 22), high speed jet (15 or 30),

low speed jet (23 or 32) or starting jet (24) for dirt.
Be extremely careful not t¢ increase the original
hole size when cleaning Jets with drills,

CHECKING FLOAT LEVEL

1868 and Earlier:

To check float level turn bowl cover upgide down and
Iay a straipht edge across the face of the ecover, The
distance measured betwsen the stralght edge and the
highest point on the float valve lever should be as
shown, See Figure 3F-31, If the dlatance measured
is mot correct, bend the float valve lever cavefully
until it is correctly positioned,

1968 and Later:

Float gsetting is messured from fop of both floats to
gasket suriace with inlet valve seated, and should
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Revised:

Figure 3F-31B. Adjusting Float

g-69

measure 31/32 (.969) inch_for both floats, as shown
in Figure 3F-31A. A special gauge, part No, 94751~
89, is uzed to check this dimension,

I float is too high, place float on the flat surface and
bend ear downward the required amount as shown in
Figure 3F-31B,

If float is too low, reverse position of float on pur-
face and bend ear downward,

Reinstall float and recheck float getting, Also check
to gee that both floats are the same height (paraliel
with pin support when resting on flat surface as
shown in Figure 3F-31B. Bend individuzl float
brackets as necessary to correct,

ABSEMBLING CARBURETOR (See Figure 3F-30 or
Figure 3F-304) s

Assembly is the reverse order of disassembly; pay
particular attention to the following instruetions,

Carburetor body asserbly:

On 1868 and earlier model, install low speed fet {32)
in body before installing main noszle (31) and high
specd fat (30).

Agsembling bowl (1968 and earlier):

Place float valve (23) in bowl cover (18) and engage
float lever (22) in neck of float valve. Insert plvot
screw (21) into bowl cover and through pivot hole in
end of flgat lever. Check float level as described in
"Checking Float Level After assembling pivot
screw (21) and float pin lock ring (24), place flcat
{20) into tloat lever and position agsembly in bowl

- taking care that float shaft registers in hole in bot-

tom of bowl (29) and that float priming pin is to the
outside of carburetor,

Asgembling throftle parts to control wire (1968 and
earlier);

Install cholkte rod hairpin spring (11), friction spring
(10), control coil adjusting nut (9) and screw (8), and
piston cap nut (2) on piston cap and choke assembly
{(3). Install metering pin (5) in throttle piston () and
ingert pin refainer clip {4) in desired groove of me-
tering pin. (Normally middle groove is used.)

Insert control cable through boot {1}, adjusting serew
{8) and ingtall throttle piston spring (T) on cable.

Push choke slide down, install throtile piston assem-
bly on choke slide, compress gpring (7) with finger
and Insert control cable in throttle piston,

Assembling throttle parts to control wire (1969 and
later):

Install metering pin (5) 1n throttle piston (6) and
inseri pin retainer clp (&) in desired groove of
metering pin {(normally middle proove is nzed),

SFais



Ingert throttle control cable through boot (1), adjust-
ing serew (8) and install piston spring (7} between
cap and piston, ingerling wire end ferrule in piston
slat,

Insert throttle platon in carburetor body and assem-
ble cap.

* FINAL ASSEMBLY
Install intake manifold on aylinder.
Ingtall carburetor on intake manifold,

IMPORTANT

Adjust 1968 and earlier carburetor bowl to
make sure it is lp a level pogitipn, because
the float is puided at the top and bottom ang
must not bind.

Samy T

Turn ﬁtrot’tie ‘handgrip inward and insert throttle ag-
sembly in carburetor, with piston in correct align-
ment and secure cap,

Connect fuel line and air filter,

Adjust carburetor as desoribed in "Adjusting Car-
buretop.™

FUEL SUPPLY VALVE

The fuel supply valve is loczted on the leit hand side
under the fuel tank, Positions of the valve bandle
are showo in Fig. 3F-32. vValves should always be
closed when motoreycele is not in use,

CLEANING FUEL SUPPLY VLAVE

The fuel strainer iz located on top of the supply valve
inside the fuel tank., If the supply of fuel ia re-
stricted as indicated by irregular carburetion, re-
move the supply valve by ungerewing from the tank
and thoroughly clean the strainor,

Be sure to drain the tank before removing supply
valve,

Before installing supply valve, coat threads with a
fuel sealer,

NOTE

If the handle i3 too lacse on diaphragm type
fuel tank wvalves, §t will nat allow full flow of
gascline to the engine. This can result in
engine slowdown because of insufficient fuel
supply at high speed,

There should not be more than 010 in. ¢legy-
ance between the lock ring and handle when
the valve is in the closed position. I there tg
excassive clearance, add enaugh .006 in. thick
shims, part No. 6160 P, to provide only alight
clearance when valve is closed. This will
give the maximum diaphragm opening when

AF-36

m

valve is turned on. See Fig, 3F~31C. After
any shimmiog, check to see that valve does
not leak fuel from outlet with Both hapdles
closed,

MAIN INLET PASSAGE.\I ]
YALVE CLOSED POSTHON §

VALYE OPEN POSITION

ADD SUFFICIENT NUMBER OF
06 SHIMS, PART NO. 6150 P
TO PROVIDE SLIGHT PLAY (N
HANDLE WHEN M GLOSED
POSITION

Figure §F31C. Shimming Fusl Valve

FUEL TANK

The fuel tank is of welded steel construction with
capacity of approfimately four U.5. gallons, One-
half gallon of this is retained n the tank for ressrve
supply when the fuel supply valve handle is off
CEServe.

AN
SUPRLY ON

Figure 3F-32. Fuel Supply Valve

When metorevole stands unoperated for & reasonable
length of time, tank should be drained and the tank
interfor bathed with an oil-fuel wixture of aqual

Revised: 5-70




i

proportions. The fuel will evaporate leaving 2 pro-
tective ofl film on tank walls, Molsture formation

and subsaquent damage may also ba avoided by using
only "good grade' antl-kmock ethyl fuels with mois-
ture abzorbing additives. 3

REPAIRING LEAKING TANKS

Tank lesks may be arc welded, gas welded or sol-
dered. However, only flrms or persons qualified to
make such repalrs should be eptrusted with the

gperation.
| WARNING '

If all traces of fuel are not purpged, an open
flame repair may result in a tank explosion.
Extreme ¢auwtion in all tank repair 18 recom-
mended.

AlR CLEANER

Cleaner is arranged so all air drawn into carburetor
passes through the filter. The filter element traps
all air borne dust to keep it from entering carburetor
and engine.

IMPORTANT: The air filter mmst be kept clean
sinee a dirt-clogged filter will cause an excessively
rich mixture, resulting in a loss of engine power,
w&rheaﬁug and exoessive fuel conspmption.

DRY CORRUCATED TYPE FILTER ELEMENT: In
normal service on hard surfaced roads, remove air
cleansr element every 1000 miles, and shake cleaner
element by tapping lightly to remove looss &Mrt. I
surfaces of element are olly or sooted, wash in gaso-
line. Replace element at least every 10,000 miles.
In extremely dusty ssxvice, boith cleaning and re-
placement should Be done more often.

To remove dry type fitter proceed ag folows:

Revised: 5-70

1867 Models "*H" and "gs"

shut off fuel supply and dizconneet hose by removing
carburetor bowl fiting. Remove tank by unhooking
gpring at rear end, raige rear end of tank so ears
¢an be disengaged af front end. Remove muts from
air cleaner cover, remove cover and air cleaner
element.,

1963 to 1966 Model "H"

Remove cotter pin, wing nut, washer securing cover
to cleaner housing on right side of motoreycle. Re-
move cover and air cleaner element.

1968 and later Model "agn

Remove bolts, lockwashsrs and Bpacers securing aly
¢leaner support toframe bosses. Remove alr ¢leaner

- assembly from intake bose. Remove nuts from alr

¢leaner cover to free filter element from cover,

METAL MESH TYPE FILTER ELEMENT: In nor-
mal gervice on hard surfaced roads, remove air
cleaner mesh, wash in gagoline, and saturate with
engine ofl at least gvery 1000 miles, or offener
under dusty gervice conditions. In extremely dusty
service, eclean and oil filter mesh every 100 miles
or at least conce a day.

To remove metal mesh (pll wetted) filter proceed as
follows:

1961 to 18966 Model "C"

Remove air filter by loosening lockserew and nut
and ungerew alr filter from elbow.

Hemove filter lock ring, plates ard mesh from body.

Wagh mesh in gasoline and agturate with engine oll.

- To re-assemble reverse digasgerbly. Be sure lock-

screw and nut are tightened.

3F~3%



SERVICE TOOLS

94751-8% CARBURETOR FLOAT GAGE 31/32 IV,

For setting float level on 1969
and later models.

94801-84 PINION SHAFT BUSHING REAMER
WITH PILOT

P

94810-65 PISTON PIN BUSHING EXPANSION
REAMER (18 MM)

Used to line ream replacement
crankshaft end bushing in sup-
port housing of Sprint Models,

Used to size replacement con-
wecting rod bushings,

95017-61 EXTERNAL LOCK RING PLIERS

Bpecial pliers for removing and
replacing lock rings used on
the Sprint Model.

$5629-63 GENERATOR OIL SEAL TOOL (1968 AND
EARLIER)

——

Used to install right erankcase
with oil seal, Tapered toql
leads Mip of oil seal over sharp
edge on erankshaft g0 seal will

oot be damaged, .

R

§5070-324 PISTON PIN BUSHING TOOL

Used to remove and replace
piston pin bushings without re-
moving c¢omnecting rod from
grankesse. Fits models having
rod bushings.

w2

26137-52A SUPPORT PLATE
Used with arbor press for sep;
{ '\ arating crankshafts.

Revised: 3-77

96550-36 VALVE GRINDING TOOL

‘ Used {0 rotate valve when
e grinding or lapping seat sur-
i, faces.

Used to true crankshaft align-
ment. Measures and indicates
alignment to 001", For all
Models,

96796-47 VALVE SPRING TESTER
96796-47 TORQUE WRENCH

Unit consists of a torque
wrench and special fixture with
adjustable platform which en-
ables valve springs of various

to be teated., A tone
device in fixture allows oper-
atgr to concentrate vision on
wrench dial snd depend upon
tone device to indicate when
to read scale,

96821-52 OIL PRESSURE GAGE

Checks ¢il pump pressure

under operating conditions,

Graduated 0-80 Ihs,

$6025-58 « Adapter Nipple to
atbich base {o 1/8
NPT pump outlet on

1958 & later pumps.

97175-61P CLUTCH LOCK TOQOL (61-68 MODELS)
87177-699 CLUTCH LOCK TOOL (1963 & LATER

MODELS)
97291-61A and pinfon puller

972%4-818.

97290-61F VALVE SPRING COMPRESSOR

Used to compresa valve spring
when removing or installing
valves,

Tool is placed with stationary
Jaw on valve head and screw
yoke

on upper wvalve spring
collar,

Locks clutch hub and clutch
shell together to keep fly-
wheela from turning when re-
moving and instzlling pinion
shaft aut and clutch drive gear.
Used with cluteh hub wrench

3T-1



§7291-61PA CLUTCH BUB HOLDING TCOL

Uged to hold cluteh hub when
removing or installing Sprocket
ar clutch hub nut,

97282-61 TWO JAW PULLER

Used for a variety of applieg-
tons such as pulling Sprint oil
Pump gear, mainshaft sprocket,
bearings, Includes center cap
usad when pulling oil pump
drive gear from shaft,

95652-434 Cap

#7284-81E CRANKSHAFT PINION GEAR AND
CLUTCH HUB PULLER

Palls erankshaft pinion gear
and clufch hub from trang-
nission shaft splines.

8T295-61PA CRANKSHAFT TOOL

Used to press crankshast from

R=——a  ball bearing, Also used to sap -
: arate crankcases,
The tool is placed across the
» flywheel assembly so that the
four corner holfs align with
- || corresponding threadsin erank-

case, Turning cenier hglt
bresses shaft from ball hepr.-
ing, :
Also  wusged for agsembling
crankeases see 97300-61,

e

97297-61Pa CRANKSHAFT INSTALLING TOOL

Used for installing crankshaft
assembly in gear gside ball
bea.ringo

ir-z

e ———,

95631-61 CAMSHAFT SEAL INSTALLING
SLEEVE (1961-70)

Tapered tool leads Up of cam-
shatt oil peal gver sharp edge
on crankehaft,

97300-61 CRANKCASE ASSEMBLING SCREW

Crankecase assembly sorew is
used in conjunction with blate
from tool, Part Mo, 97295-
G1PA, to pull crankoages to-
gether. Tool iz used as fal-
lows: plate mounts in
crankcase screw holes. Tool
screw threads inte generator
side of shaft,

§7310-61 VALVE GUIDE REAMER

This tool is used for Sizing
replacement valve guide fo ob-
fain correct clearance with
valve stem.

97314-81 ROCKER ARM SHAFT BUSHING
REAMER

This tool is used when new
rocker arm shaft bushings are
inetalled, Reamer sizes busgh-
Ings for correct fit of rocker
arm shaft,

El

97318-61P CAMSEAFT CRANKCASE BUBHING,
AND SHIFTER CAM LEFT CHANK-
CASE, BUSHING REAMER 8ET

Reamer 15 used with large pi-
lot to line ream replacement
camshaft bushing, Thig tool is
also used with small pligt to
line ream left {small} crank-
¢ase shifter cam tashing,

Revised: §-77




TRANSMISSION l

TABLE OF CONTENTS

PAGE
ookl .o owow oa ow " W e 44-11
L T o e T e 4B-31
S e CERNE B G B e O AC-11
BACBON. oo e B T R R 4D-23
Too¥s wovaeabvm mren B G o R SR R 47.1



GENERAL

SPECIFICATIONS
CLUTCHE

Type . ++ .« + .+ 1968 and Earller Wet - Multiple Disc
1968 & Later Dry ... Multiple Disc

Capacity soviarvan 1966 and Earlier 1800 1b,~in.
1967-68...... 3450 1b,-in,
1968 & Later , . 2040 lb,-in.
Spring: Freelength . ......... e ves w180 0n,

Setup - 1963, 2 v w e 223 Ibs, & 112 In,
196468 + « 0 va. 265 1bs, @ 1.12 in.
1969 & Later .. 230 Ibg. @ 1.12 In,

PRIMARY DRIVE

Type: 1968 and Earller - Helieal gears, Automatic
backlash takeup on early 1961 model,
1960 & Tater - Helical gears in crankcase.

STARTER
Electrie starter drive sprocket
e play i i iw s s as Q0% to 009 in.

GEAR BOX
Gear shifter cam assembly

endplayincases....... ...,
Gear shifter cam ¢learance

004 to .008 in.

in right side cam bushing . .... 0006 to .0015 in.
Gear shifter cam clearancs :

in left side cam bushing . ..... 0005 ta 0015 in.
Shifter fork clearance on

gear shiftercam ... .,....... 001 to 0015 in.

Shifter pawl carrier shaft in

cover bushing . . ........... 0005 to 0015 In,
Shifter paw] carrier shaft in

crankcase bushing . ., ,...... 0005 to 0015 in,

MAINSHAFT GROUF

Mainshaftend play . .. v v v vvuan
(See Sprocket Gear End Clearance)
Sprocket gear on mainshaft |, ., .
Mainshaft 3rd gear on maioshaft, .
Sprocket gear and clearance

L L B B Nﬂﬂé

L0003 to L0015 in.
A01 to 002 in,

IPTEE Barlier ..vceevvanan A08 to 014 in,
1973 & Later. .. ccuauna Wi L0 to 008 in.
COUNTERSHAYT GROUP
Countershaft end play
192 & Farlier .. covovvnwsn L04 to 08 in.

1913&La'tarﬂlliiﬂtlbiiibi iﬂoétniuuﬁino
Countershaft low gear on countershaft .001to.002in.
Countershaft Ind gear on countershaft .001te.002in,

Revised: 4-74

DESCRIPTION

GENERAL

The transmission consists of three major assem-
blies including the clutch, starter and gear box.

CLUTCH

The purpose of the cluteh is to disengage and engage
the engine from the rear whes! for starting, stopping
and shifting gears.

The e¢lutch is a maultiple dize clutch with steel
plates and lined (friction) plates set alternately in
the clutch shell. The:: steel plates are keyed to
clutch shell and the friction plates to the cluteh hub;
and through it, to the transmission and rear wheei.
The platea driven by the engine are called driving
plates, those connected to the clhitich hub, the drive
plates, -

When the clutch iz fully engaged, a apring pressure
forces the plates together and causes them. to turn
a8 a unit, with the result that the power transmitted-
through the cluteh is transferred to the rear wheel
through the transmission,

STARTER

The starter provides a means of ptarting an engine
by manual power. When the pedal is moved in down-
ward stroke the starter crank gear and starter clutch
gear engage. Mating ratchet teoth of starter cluteh
gear and starter clutch now engage, tramsmitting
the force through the transmission mainshaft and
cluteh to the engina,

GEAR BOX

The gear box is a2 constant mesh type, {(contained
in crankease) that permits changing the ratio of en~
ging speed to the rear driving wheel speed In order
to mest the varying conditions of operation.

The transmission is controlled by the foot operated
gear shifter lever which transmits the motionthrough
a pear shifter shaft. This actuates the pawl carrier
which rotates the gear shiffer cam.

The shifter cam moves the shifter forks which slide
shifter clutches on the mainshaft and countershaft
into mesh with the various gears to obtaln the de-
sired gear ratios.

44-11



- CLUTCH (1968 & EARLIER)

DIAGNOSIS CHART

Effect Cause (Check in following order) Remedy

Clutch slips Incorrect cluteh release adjustment Check and adjust ¢lutch release
mechanism a5 deseribed under "Ad-.
justiog Clutch.”

Sticking release lever Check for binding clutch control cable,
binding release lever. See replacing

¢luteh control cable and coll and "Re-
moving and Inatalling Release Lever.”

Insufflicient ¢lutch spring tension Check clutch spring tension as de-
soribed under "Inspecting and Re-
pairing Clutch,” ~

Worn friction discs Replace friction discs. See "In-

specting and Repairing Cluteh."

Clutch drags Ineorrect clutch release adjustment Cheek and adjust clutch release
mechanism as described under "Ad-
justing Clutch Release Mechanism."

Gurmmy clutch friction plates ‘Replace or clean friction plates. Ees
"Ingpecting and Repatring Clutch.”

L Warped elutch steel plates Replace clutch steel plates. See "In-
; specting and Repalring Cluteh.”

ADJUSTING CLUTCH

The clutch does not require any adjustment sxcept
for correct setting of the contrel cable. The clutch
control adjuster is located on the right side of the
engine crankease, 23 shown in Figure 4B-35,

The elutch hand lever on the handlebar should have
1/8 to 1/4 of its travel as free movement before the
clutch starts to disengage. To adjust free play,
loogen locknut (2, Figure .4B-35) and turn adjust-
ing aerew (1) out for less free play or turn screw in
for more free play, Minor adjustment can be made
by turning the knurled mit (3} located at the clutch
hand lever on the handlebar. If clutch hand lever
operates hard or sticks due to cable bindingin cail
it should be disassembled and greased.

If the cluteh slips under load or drags In disengaged
position, after free play has been adjusted as out-
lined above, it must be taken apart for inspection of
the discs which a2y be worn and reguire replace-
ment.

REPLACING AND SERVICING CLUTCH CQIL AND
CABLE ASSEMELY 1. Cable Adjuster 2. Locknut
v Bcrew 3. Handiever Knurled Nut

Rotate clutch release lever forward with a wrench
and remove clutch cable. Loosen cable block screws ;
and remove cable blook from end of eable; pull cable Figure 4B-356. Cluich Adjustment

Rovizsed: 9-68 4B-21



SHORT END

191 & 1962 MODEL ©

1362 & LATER MODEL H & 53
1963 & LATER MODEL C

Figure 4B-36, Cable End and Cable

and housing from=adjusting serew (1), Free cable
“ from hand clutch lever by slipping. cable-through slot’ -
in adjusting serew and nut; remove cable assembly -

cfrom frame.

“.Cable can now be removed from sofl for greasing or
‘replacement. Route new cable asserobly through
‘right side of fork between upper and lower fork
- ‘brackets and through control puide near horn.

“Note that button on end of eable {1961 & 1862 "C»
“ondy) 18 not centrally located on cable {Figure 4B-36),
- When azsembling place short end of button into clutch

handle first, as shown in Figure 4B-35 slide cable
through slots in adjustment serew and nut. Turn both
adjusting screws in as farastheywillgo. Place oppo-
site end of cable through cableadjuster screw(l, Fip-
ure 4B-33) at engine. Replace cable block on cable 5o
that shoulder on cable block fits into recess on cluteh
release lever. Tighten screws on cable block. Adjust
clutch as described previously in "Adjusting Cluteh'.

DISASSEMBLING CLUTCH {See Figure 4B-37)

Remove right side cover as described in "Removing
Right Side Cover", section SD. Piace a towel in
gear case to cover up all open holes. Use tool Part
No, 87283-61P to compress clutch spring (12). The
end bolts on tool screw into the screw holes om
Crankcase cover; turning center screw on tool eom-
presses clutch spring for éasy removal of lock ring
(1) as shown in Fipure 4B-33.

After ‘removing lockring remove tool. Remove re-
leasing disc cap (2} and bearing (3). Remaove clutch
plate zesembly (4) as a whole unit from elutch as
shown in Figurs 4B-39, necessary plates gan be
separated as follows: Remove nuts (5) and locks (6).
Free releasing dise (7) from studs, and remove outer
plate (8), lined driven plates {9) and drive plates (10)
from backing plate {11),

Hemave cluteh spring (12) from hub (15). To remave
hub (15}, hoid hub with tool Part No. 872591-61PA and
remove hub nut (13) and lock (14), ses Figure 48-40.

Drive Outer Plate Lo
2. Releasing Dise Cap
3. Releasging Disc Bearing
4. Plate Assembily
% Nut (4)

| 8. Loock (4)
=T, Releasing Disc

8, Drive Outer Plate
9. Driven Plate {Lined) (4)
(1966 & earlier) (5,
i 1967 & later)
10. Drive Plate (2) (1966 &

16. Bhell Gear

17, Shell Gear Ball Bearing (2) |
18. Shell Gear Ball Bearing Lock Ring (2]
earlier) (5, 1967 & latgr)  1¥. Shell Gear Ball Bearing Spacer {1961 Only)

. Backing Plat 20. Releass Lever Nut
i% Clautch pr:*l‘;: 21, Release Levsr Lock Washer
1%, Hub Nat 22. Qperating Cam
14. Hub Nut Lock 33. Release Laver Loock Ring
15, Hub 24. Oil Seal

154, Hub K ‘19 o & 25. Release Lever
168, Shim {?ﬂi‘?ﬂgle ?rmcﬁzg 26, Spacing Shim {Used With Narrow Clutch Shall Gear on Ezrly Models)

Figure 4B-37. Clutch (1988 & Earlier) - Exploded View

4B-32 i Revisad: 9-88




Figure 4B-38. Removing Clutch Lock Ring

Hub (15} may be tight on main shaft splines and can,

be removed with tool, Part No. 87204-61lB which has
2 generator mounting studs to fit into tapped holes in
clutch hub. Remove keys (15A) andshim (15B) ifused,
Cluteh shell gear (16) may be remaved, wing a claw
puller if necessary. If clutch shell gear inner bear-
ing remains on shaft, remove with puller. Remove
spacing shim (26} if used,

WEEE}CTENG AND REPAIRING CLUTCH {See Figure
4B-

Inspect cluteh spring (12) for damage or collapsed
condition, Spring damage usually results from ex-
cessive heat. Free length of a new spring is approx-
imately 1-26/32 Inches; any spring that checks 3/32
below this Hmit should be replaced.

Pay partioular attentlon to the clutch friction driven
plates (9). Plates that are badly worn, grooved or
scored should be replaced, Also check backing
plates (11) for same conditions, Wash plates out in
gascline to remove dirt and dlow dry with com-
pressed afr; then spak in clean ofl.

T

Figure 4B-39. Removing Clutch Plate Aszembly

Revised: 3-77

Figure 4B-40. Removing Clutch Hub Nut

Examine the clutch drive plates (10) for excessive
wear and damage. Plates that are badly worn,
grooved, warped, burmed or scored should be re-
placed. Alsa check outer plate (8) for same condi-
ticn. File off any burra on festh of plates, '

Inapect clutch shell gear {16) for badly worn teeth,
When repiacing shell gear, primary drive gear must
be replaced also because they are a matched set.
H shell gear bearings {17) have excessive side-play
or radial (up and down) play, they should be replaced,
Ball bearings can bs removed by pressing out from
opposite sides. Loek rings (18) and spacer (18} can
then be'removed for cleaning i necessary. Spacer
is used only on the 1961 model G, Assemble bear-
ings #s follows: Install apacer (10) and lock rings
{18) 1n shell gesr (16} and press in new ball bearing
against lock rings.

Examine clutch releasing diszc (T), dise bearing (3)
and disc cap {2} for appreciable wear. Make sure
ball bearings rotate freely in disc bearing (3) and
dise cap -rotates freely on transmission mainshaft.
If any parts are badly worn replace them.

INSTALLING CLUTCH (See Figure 4B-37)

Azsembly is essentially the reverse order of disas-
sembly. Be certain all parts are clean before reas-
gembling,

If engine. is equipped with drive takeup gear, procesd
as follows: Partially install (push) cluteh shell gear

4B-33
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Figure 4B-41. Preloading Clutch Drive
Takeup Gear

{1€) on transmission mainshaft engaging teeth of

shell gear with teeth of drive takeup gear. Rotate

takeup gear counterclockwise against takeup spring

ressure by rotating clutch shell gear eclockwise.

e Figure 4B-41). When takeup gear has advanced

4 teeth on cluteh drive gear, push shell gear into
fully mesh with. drive gear.

I engine is equipped with single pilecs drive gear,
install (push) clutch shell gear on transmission
malnshaft so it meshes with drive gear,

" Install shim (15B) and keys (15A) (if used). Select

shim (15B} of correct thickness so cluteh shell will
have only slight end play on shaft with keys (15B) in
place,

Inatall clutch hub (15) with small hole n hub faeing
cut. Install lock (14) and hub nut (15), Use tool
Part No, 97291-81PA to hold hub when tightening
clutch hub nut as shown in Flgure 4B-40,

If clutch plates have been disassembled, reassemble
as follows: Place a drive plate (10) and then a driven

4B-34

plate (lined) (9) on studs of clutch backing plate (11},
Alternate with steel plates (10) and friction plates (@)
until all plates are in place. Pesiton releasing disk
{7) on atuds so that cavity for spring is facing b -
ing plate {11}, Secure assembly with four nut __,,-}
and locks (§). <

Place spring {12} into clutch hub, Insert clutch plate
assembly (4) into elutch hub (15) ag far as it will go.
Place outer drive plate (8), with shoulder side facing
the outside, on' clutch plate assembly. Position re-
leasing disc bearing (3) and eap {2) on releasing disc
and carefully compress eiuteh spring with tool Part
No. 87298-61, seeing that drive plates (10) and
driven plates (9} are aligning on shell gear (18) and
hub {15} reepectively.

Compreas spring untll outer plate lock ring {1) can
be engaged in groove in shell gear (16).

Install right side cover.as described in "Installing
Right Bide Caver,” Sectlon 3D,

REMOVING AND INSTALLING RELEASE LEVER
(Bee Figure 4B-37)

Remove right side cover as described in "Removing
Right Eide Cover” Section 3D. Also remova circuit
breaker wires from cover.

© Remove cluteh rslease lever out {20}, lockwasher

(21), operating eam (22) and lock ring (23} from in-
side of cover. Release lever (23) is now free
may ke removed from cover, 2 -’

Check cil seal (24) to see if it needs replacing. o
any parts are worn replace them,

Reagsemble as follows: Install oll ssal {24} on re-
lease lever (25) and place lever into cover. Place
lock ring (23} on releage lever (25} and 8nap lock ring
into place. Position operating cam {22) on ralease
lever so that wher cover is on engine, release lever
is polnting to the ceater and operating cam (22) 1s to
the rear of engine. Becurs assembly with lock
washer (21) and nut (20),

Eeplac.\:.- cover as described in "Installing Right Side
over."

S
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CLUTCH (1969 & LATER)

DIAGNOSIS CEART

Effect

Cause (Cheek in following order)

Remedy

Cluteh alips

Incorrect elutch release adjustment

Sticking release lever

Oily friction discs
Worn friction discs

Clutch drags

Gummy cluteh friction plates

Warped c:lutcﬁ steal plates

Insufficient elutch spring tension

In¢orrect cluteh release adjustment

. Check and adjust cluteh rolease me-

chaniem 25 described under "Adjost-
ing Clhatch.”

Check for binding clutch control cable,

binding release lever. See replacing
clutch contrel ¢able and coil and "Re-
moving and Installing Release Lever,”

Check clutch spring tenslon as de-
scribed under “Inspecting and Re-
pairing Clutch,"

. Cheek'seal. See "Inspecting and Re-

pairing Clutch,"

Replace friction dises. See "Inspect-
ing and Repalring Clutch."

Check and adjust cluteh release me-
chanism 25 described under "Adjust-
ing Clutch Release Mechanism,"

Replace or clezn friction plates. See
"Inspecting and Repairing Cluteh,™

Replace clutch steel plates, See “In-
spacting and Repaliring Clutch."

ADJUSTING CLUTCH

The clutch does not require any adjustment except
for correct setting of the control cable., The clutch
control adjuster is located on the left =side of the
engine crankegse, 23 shown in Figure 4B-414,

-

The clutch hand lever on ths handlebar should have
L/8 to 1/4 of its travel as free movement before the
clutch starts to disengage. To adfust free play,
loogen locknut (2) and turn adfusting screw (1) out
for less free play or turn screw in for more free
play. Minor adjustment can be made by turning the
knurled nut (3} located at the cluteh hand lever on the
handiebar. I clutch hand lsver operates hard or
gticks dus to cable binding in coil it should be dis-
aggembled and greased.

I the cluteb slips under load or drags in disengaged
poaltion, after free play has been adjusted as ouwt-
lined above, it must be taken apart for Inspection of
the discs which may be worn and require replace-
ment.

Issued: 9-6B

1. Cable Adjuster Screw

2. Cable Adjuster Screw Locknut
3. Hand Lever Adjuster
4, Hand Lever Adjuster Locknut

Fipuras 4B-41A. Cluteh Adjustment
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s 1. Cluteh Spring Nut (5)

Cluteh S8pring (5)

3. Clutch Preagsure Dise

3A. Pressure Dise (1971 &. Later) -
- Cluteh Spring Cup (5)

{1971 & Late }
6. Steel (Driven) Plate {4 Below

3C118752H2)
7. Steel Lined (Backing) Plate
8. Cluteh Hub Nut
8. Clutch Hub Nut Lock
10. Cluteh Hub
11, Cluteh Hub O-ring Seal
12.  Cluteh Shell mut
L3. Clutch Shell Ngt Locic

3. Friction (Drive) Plate (5) (1969-70)
BA. Friction (I ive} Plate (Steel Core)
r a

3011675%2) (3 Abwe'ﬂﬂllﬁ'fﬁz‘:'ﬂ}
8A. Steel (Driven) Plate {Dished) (Above

At

CLUTCH 1968 & LATER

Clutch Shel

Washer

Cliteh Drive Gear

Clitch Gear Needie Beaking (3)
Cluteh Gear Spacer Washer {Variahl
Mainshaft Washey (1978 & Later}
Push Rod Adjusting Serew Nut
Push Rod Adjusting Screw

Ball (2)

Push Rod, Right Side

Push Rod, Left §ids

Clutch Lever Retaining Screw

Clutch Lever Retatning Screw Lock

Cluteh Lever Nut

Clutch Lever Lockwasher
Clutch Lever Operating Cam
Cluteh Lever

Clutch Lever O-ring

e Thickness)

PR
=y

4

el

Figure 4B-415, Cluteh (1360 & Later) - Exploded View

Revised: 3-75




. and vemove cluteh cable, Lo cable block serews
and remove cable block from end of ¢able; pull cable
and housing from adjusting screw (1). Free cable
Irom hand ¢lutch lever by slipping cable through slot
In adjusting screw and nut; remove cable fasemhbly
from frame,

Cable can mow be removed from coil for greasing or
replacement.

DISASSEMBLING CLUTCH {See Figura 4B-41B) -

Remove shifter lever and 3 socket head serews se-
curing clufch cover {o right crankease eover and re-
move cover, o N

Using wrench, part No. 94670-86P, loogen 5 stud
nuts (1} an equal emount at a time to relieve spring
bressure. See Figure 4B-41C. Remove springs (2}.
Remove plate (3 or 34) and spring cups (4).

b )

Remove friction (drive} plates {5 or EA} and 4 steel
(driven) plates {6 or 8A) and liped backing plate (7).

Ta remwove bubr (10}, bold hub with tool Part No.
97177-69P and remove hub nut (8 and lock (9), ses
Figure 4B-41D, .

Remove O-ring (11) from groove in clatch hub.

Disengage nut lock (13} ear from notch in nut (12).
Using wrench, part No. 97235-66P, remove mit and
nut lock from drive gear hub. See Figure 45-41E.
Remove clutch shell (14), washer (15}, drive gear
(16), needle bearings {17}, spacing shims (L8}, and
washer 18A (1973 and latex).

INSPECTING AND REPAIRING CLUTCH {See Fipure
4B-41R)

Ingpect clutch springs {2) for damage or collapsed
condition. Spring damage usually results from ex-
cesgive heat. Free length of 2 new apring is ap-
proximately 1-19/22 inches; any spring that checks
3/32 velow this limit 'should be replaced,

Pay particular attention‘to the clutch iriction plates
Plates that are badly worm, grooved or burned
should be replaced, Also cheek lining on plate {7)
for same condition, Wash plates out in solvent te
remove dirt or oil, and blow dry with compressed
air,

Examine the steel plates for excessive wear apd
damage, Plates that are badly worn, grooved,
warped, burned or scored should be replaced. File
off any burrs on teeth of plates.

Inspect O-ring seal (11) and if scratched, rough or
deformed, replace with 2 new one,

Inspect lip seal in crankcase and replace i worn
or damaged,

Revized: 3-77

o

Fipure 4B-41D. Removing Clutch Hub Nut

Examine studs in eluich hub (10} if they are loose
or broken, drill out stud with 5/16 in, drill and rivet
new stud in place.

INSTALLING CLUTCH (See Figure 4B-41B)

Assembly is essentially the reverse order of disas-
sembly, Be certain all parts are clean before reas-
sembling.

Ingtall sufficient variable thickness washers (i8) to
produce 004 to 008 in. ciutch aszembly and play.

4B-340C



Figure 4B-41E, Bemoving Shell Nut

Instail clutch shell (14) op transmission clutch pear
tub, maldng sure that seal in & iz in
condition. -Fasten with nut and lock (12 and 13);
bend lock ear inta nut notoh after tightening nut se-
curely. Install clutch hub on maionsheft with nut and
lock (8 and 8), making sure tnat Q-ring (11) ig in
good condition,

NOTE

Wasier (15) must ge in Place against needle

" bearings (1T and trangmission clutch drive
gear hub (i6). Bevel on LD, of washer (16)
must be toward roller bearinga, Bevel on
¢§:.;t§h shell nut {12) must be toward clutch
shell,

Use tool Part MNo. 87177-697 o hold hub when
tightening clutch hub nut ag shown in Figure 4B-41D,

Inatall plate (7), lining side inward toward cluteh
ghell. Inst
four steel plates (6) using dishea plate (8A) under-
teath last lines Plate, NOTE: Dished plate {GA)

4B-34D

all friction dises (5) and alterpate with

o i

Shnulﬂ'f:j-he uged {0 repiace flat plate {8 below
SC11675H2. Position disc (3) on studs and instal]
ﬂpﬂ}\g cups, springs and nuts,

Install elutch cover and shifter lever.

REMOVING AND INSTALLING RELEASE LEVER
(See Figure 4B-41B)

Remove left side cover as desertbed in "Removing
Left Side Cover,” Saction 40, :

Remove cluteh relense lever nut (26}, lockwasher
(27), and operating cam (28] from Inside of cover,
Remove selscrew (24) and leck {25) from sover,
Relsase lever (29) is now free and may be removed
from cover, ;

Check oil seal (30) to see if it beeds replacing, I
any parts ar¢ worn replace them.

Reassemble as foliows: Install oil sesl (30) on re-
lease Iever (29) and piace lever into cover, Position
operating cam (28} on release lever so that when
cover is on engine, release lever is peinting to the
center and operating cam (28) s to the rear of en-
gine. Secure assembly with lockwasher {27) and

‘nut (26). Install getscrew and lock (25 and 24).

Replace cover ag deseribed in “Installing Left Side
Cover,”

BEMOVING AND INSTALLING CLUTCH RELEASE
PUSH RCD (See Figure ¢8-418)

Remove left and right side covers., Loosen nut (19)
and unserew adjusting serew {20) from cover {3).
With a wire or rod, push 2 balle and 2 rods (items
21, 22 and 23} out of mainshaff. Note that both rods
{22 and 23) are the eame length, however, note that
the rounded end of ieft sidae push rod (23) should pe
installed ggainst the operating cam (28).

Revised: 3-73
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Remove the 6 MM Allsn socket screws, Carefully
remove cover by tapping on sides while pulling on
Kk starter lever.

1973 models have a thrust washer (7E, Figure-4c-11}
on crank gear stub shaft,

DISASSEMELING STARTER (See Figure 4C-11)
Remove the following parts from left side cover:
Remove starter crank bolt nut (1) (if used), bolt (2)

.and starter crank and pedal asgembly (3).

On 1971 and 1972 models, remove crankshaft support

"(74), by removing 5 bolts and lockwashers (7C).

Bee Figure 4C-12,

Remove stop stud acorn not and washer (4).

MANUAL STARTER

Clamp starter crank gear shaft (7} in vise; rotate
cover to take spring tension off siop assembly while
removing stop bumper (5) and stop stud (6) from
cover. Release spring tension amd remove cover
from vise. Remove starter c¢rank gear (7)) and
starter spring (3) from cover.

Remove the following parts !rum transmlasicm main-
ghaft:

Remove cluteh gear lock ring (9) with lock ring
pliers or if recessed type clutch (124) i3 used, push
it against spring and pry lock ring (84) from groove,
Remove spring collar (10}, spring {11), starter clutch
{12} or (12A) starter clutch gear assembly (13), and
lock ring {14), :

Note .that.these parts are assembled in different se-
quence.on. 1968.and later modéls.

14

] 1968 &
@ EARLIER
MODELS

1969 & LATER MODELS

Support {1971-72)

7B. Crank Gear Shaft 12.
Inner Bushing :
7C. Crank Gear Bhaft

1.  Crank Nut (1988 and Earlier} Sepport Bolt & L.W. (5) 13.
2. Cr;mk Eolt {1971-72) 14,
3. Crink and Pedal Asgembly 0. Crank Gear Shaft 15,

{1968 and Earlier) Support Dowel Fin (8) 16
3A, Crank and Pedal Assembly (1971-72)

(1969 and Later) TE. Washer (1873 & Later) 17.
4, Stop Stud Acorn Net and Washer 8. Spring . 18,
5. Crank Gear Stop Bumper 9. Clutch Gear Lock Ring 19,
6. Crank Gear Stop Stud 9A. Clutch Gear Lock Ring 20,
7. Crank Gear (Late 1970) 21.
TA. Crank Gear Shaft 14, Clutch Spriag Collar 23.

1i. Cluteh Spring 23,

124, Clutch Gear Lock

Clutch

Ring {Late 1870}
Cluteh Gear Assembly
Cluteh Gear Lock Ring
Clutch Gear Bushing
Crank Pedal Serew (1969 and
Earlier)
Crank Pedal
Crank Pedal Ball
Crank Pedal Spring
Crank (1868 and Earlier)
Crank Gear Shaft Bushing
Bpring Dowel Pin
Crank Clevis (1969 and Later)

Filgure 4C-11. Starter - Exploded View

Revised: 2-77
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Figure 4C-12. Crank Gear Mounting and Stop Styug
(1871-72 Model Shown)

INSPECTION AND REPAIR (See Figure 4C-11)

Clean all parts In cleaning solvent and biow dry with
compressed air,

Inspect starter cluten {12 or 124) and starter cluteh
gear assembly (13) for damaged teeth, Cheok cluteh
gear ing (15} (pressed in) for wear and remove

| . i necessary with a shouldered press pin {.570 in

Dia.), New bushing will not need reaming after it g
installed in gear, !

Examine starter cluten spring (11) for collapsed
condition ox breakage, and compare with a few
&pring if possible; new Spring free length is 984 in,

Examine lock rings (8 or DA) and (14) and replace

" if damageq,

Inspect starter crank gear (7) for worn ang damaged
teeth,

NOTE

Correct gear ghowld have 8 teeth (early 1961
madels had 10 tepth),

Check play between crank gear shaft (7) and bushings
{7B and 21). ¥ bushings are worn, replace bushings
by pressing out with a shouldered presg blug having
small Dia. .669 in, and large Dia. .868 in. Insert

4C-12

chamfered side of bushings to inside of cover and
Press bushing flush with inside boss; bushings do
ot need reaming aftey ngtailing,

Examine crank soring (B) for collapsed condition or
e (compare with Rew spring if possible),

Inspect erank gear stop bumper (5} and atap (6} for
damag ) L

e,

Starter spring dowel pin (22) ia pressed inte cover
and should be removed only when replacement |s
necessary,

Exzamine crank and pedal assembly (3 or 3A); padal
{17) or crank assembly (34) should lock in both ex-
treme positions of rotation, I it dosg not lock,
spring (19} iz either weak or broken and should he
replaced. '

ASSEMBLING STARTER {8se’ Figure 4C-11)

Feinstall {tems 8, 10, 11, 12 or 12A and 13 on main-
shaft in reverse order of assembly.

Assemble cover as follows:

Posgition startsr Spring (8} on starter crank gear {7
noting direction in whieh Spring i’ wound. Insert
gear (7 In cover bushing (21) being svre to locate
spring loop on dowel pin (22) which projects frorm
cover. Clamp starter epank gear shaft (M in vige
and rotate sover mtil spring (8) is wound tight on
shatt; then unwind cover 1 to 1-1/2 turns; hold cover
in position and place stop (6} and stop bumper (5h.

Remove from vise ang secure stop with washer ang
acorn nut (4},

On 1871-72 gdels, reinstall crank SUpPGTt (TA) with
boits and lock washars {7C).

Install c¢rank and pedal assembly (3) on gear shafi
{7); insert crank bolt (2). After cover has been in-
stalled on engine, locate crank and pedal asaembly
(3) or crank clevis (23) on shaft splines so that
crank will not hit foot rest when stroking.

INSTALLING LEFT SIDE COVER

Install left side cover and draw down with Allen
socket cap serews,

Revized: 2-73
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ELECTRIC STARTER DRIVE

REMOVING ELECTRIC STARTER AND DRIVE

Figure 4C-13, Elsctric Startar and Drive

Remove manual siarter as described previously in
beginning of this section. Remove lock ring from
starter motor shaft, Usge two jaw puller, as shown
in Figure 4C-14, to remove slartsr motor sprocket.
Lift off starter driven sprocket and starter chain at
the same time. Remova spacer from crankshaft.

NOTE: Recess on spacer faces center of engine.
Remove lock ring from crankshaft Tse two jaw
puller, Part No. 87308-73P, to remove starter
cluteh as shown in Flgure 4C-15, Remove key and
starter clutch spacer. NOTE: Large flat side of

Ak T

Figure 4C-14. Removing Starter Drive Sprocket

Revised: 4-T4

Figure 4C-15. Removing Starter Drive Clutch

kegy faces outward. Remove flat washer and shim
washer(s) from electrle starter motor shait.

NOTE

The starter clutch is a nonserviceable as-
sembly and must be replaced when defective.

Remove two bolts and lock washers securing starter
motor to crankcase hosses. Remoave starter motor,
It may be necessary to tap on starter meolor case
with a soft hammer. Do not iap on motor shaft.
Remove O-ring from starter motor case,

Reassemble In reverse order using tool Part No.
aT73053-737 to press starter clutch on crankshaft as
shown in Figure 4C-16.

Figurs 4C-16. Installing Starter Drive Clutch

4C-13




GEAR BOX

GENERAL

Tre transmlesion mechanism is located inside of
crankease and cannot be serviced unless engine is
remmoved from chassis as described in section 3A
and the crankeases are separated.

REMOVING DRIVE SPROCEET

Note: It 1= not neeessary to remove drive
sprocket to disassemble crankcases,

Remove cover as described in “"Removing Left Slde
Cover", Section 4C. Remove starter gear assembly
as described in "Disagsembling Starter", Seetion 4C.

Figure 4D-31. Removing Drive Sprocket
(1972 and Earlier)

On 1972 and earlier models, remove three sprocket
cover nuts and washers; then remove sprocket cover,
Uise Transmission Sprocket Wrench, to hold drive
aprocket while removing out as shown in Figure
40-31, Remove lock and pull drive gprocket from
aprocket gear.

On 1973 and later models, remove outer cover .and
gtarter gear parts as described above. Remove
altarnator rotor and stator as described in Section
5E. Remove electric atarter drive parts as de-
scribed in Section 4C,

Bend tab lock away from sprocket nui bex and re-
move nult with adjustable wrench or deep sacket.
Hex size is 36 MM (1-7/18 in.).

If engine isin chassis put motoreyele in gear to hold
shaft. I engine iz out of chassis use tool Part No.

Revised: 3-T3

97307-13F to lock sprocket as shown in Figure
4D-31A. Remove lock and pull sprocket from

sprocket gear,

<k

Figure 4D-31A. Removing Drive Sprocket

{1973 and Later}
CLEANING AND INSPECTION

Thoroughly clean all parts and inspect for damage.
Especially c¢heck drive sprocket for badly worn or
damaged teeth and splines.

ASSEMBLING DRIVE SPROCKET

Install drive sprocket (shouldered side toward erank-
cage), lock washer and mut on sprocket gear. Use
tool to hold gprockst while tightening out,

Install cover a3 deseribed in "Installing Left Side
Cover", Section 4C.

Inztall starter gear assembly as degeribed in MAs-
sembling Starter Gear snd Left Side Cover", Section
4C. '

DISASSEMBLING TRANSMISSION {See Figure 4D-32)

Separate crankeazses as described in "Disassembling
Crankeasge", Section 3E.

Lay right crankecase on its side so that gear com-

partment ls up. Remove shifter eam spacer (1) and
countershaft thrust washex {2},

4D-32
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Figure 4D-32. Transmission, 1972 and Earlier - Exploded View
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1. Shifter Cam Spacer {8mall)
(Variable Thickness)
2. Countershaft Thrust Washer
3. Cotter Pin (2 or 3)
4. sShifter Fork Pin {2 or 3)
6. Mainghaft Assembly
6. Shifter Fork (2)
6A. Shifter Fork, lst Gr.
{1973 and Later)
6B. Shifter Fork, 3rd & 5th Gra,
(1978 and Later)
6C. Shifter Fork, 2nd & 4th Grs.
(1573 and Later)
7. Countershaft ABsembly
8. Cam Stop Flunger Plug
8. Cam Stop Plug Washer
10.  Cam Stop Plunger Spring
11. Cam Stop Plunger
12. Shifter Cam Lock Ring
13. Shifter Cam Spacer {Large)
14, Bhifter Cam
15, Shifter Clutch
L5A. Mainshaft Fourth Gear 21T,
{19'73 and Later)

{Late 1962-72)
16B. Mainshaft First {Low) Gear
Lock Ring {Late 1962-68)
16C. Shim (Variable Thickness)
(Late 1962 and Later)
17,  Mainshaft Second Gear 23T.
18. Mainshaft Third Gear 27T,
I8A. Bushing
18B. Mainshaft Third Gear Lock
Ring (1869-172)

16. Mainshaft First {Low) Gear 17T.
16A. Mainshaft Firat {Low) Gear 17T,

Key for Figures 4D-32 and 40-324A

18C. Mainshaft Third Gear Waaher
(1989-72)

18D. Lock Ring (1973 and Later}

18E. Malnghaft Third Gear 19T.
(1973 and Later)

19, Mainshaft

20. Countershaft First (Low) Gear
33T. (1972 and Earlier)

20A. Bushing

208, Spacer (Variable Thickness)
(1971 and Later)

20C. Countersha#t Firat Gear 207T.
{1073 and Later}

21, Shifter Clutch

2%, Countershaft Fourth (

©_Gear 18T, (1872 and Earlier)

224. Key, C/S Fourth Gear
(1971-172)

22B. Countershaft Fifth Gear 15T,
(1973 and Later)

82C. Countershaft Fourth Gear 17T.
(1973 and Later) o

22D, Lock Ring (1873 and Later}

23. Countershaft Third Gear A3T,

234. Key, C/8 Third Gear

f1971-72)
24. Countershaft Secopd Gear 27T,
24 4. Bushing

24B. Lock Ring (1973 and Later)’

24C, Countershait Second Gear 20T,
(1973 and Later)

24D, Lock Ring (1973 and Later)

248, Countershaft Third Gear 19T,
(1973 and Later)

24F. Washer (1973 and Later)

23. Countershaft

26. Sprocket Clear 24T,

2BA. Bushing (2) (1968 and
Earligr)

26B, Needle Bearing (2)
{1969 and Later)

26C. Needle Bearing Spacer

* (1968 and Later)

26D. Bushing (1969 and Later)

26E. Bushing Lock Ring (1969
and Later)

Z7. Sprocket Gear Spacer
{1869 and Later)

2TA. Sprocket Gear Spacer
(Variable Thickness)
(1961 -83)

28. Mainshaft Sprocket Spacer

29. Sprocket Gear Oil Seal

30, Left WMainshaft Bearing

30A. Leit Mainshaft Bearing
Retziner (Late 1963)

31. Right Mainshaft Bearing

314, Right Mainshaft Bearing
Retainer Bolt (Late 1942
and Later)

81B. Right Mainshaft B
Retainer Locks (Late 1962
and Later)

31C. Right Mainghaft Bearing
Retainer (Late 1962
and Later)

32. Left Cowntershaft Bearing

33. Right Countershaf: Bearing

34. Left Shifter Cam Bushing

35. Right Shiftar Cam
Bushing

Remove cotter pins (3) frem shifter forks (6) and

Iree ghifter fork pinsg {4).

Remove mainshaft low gear lock ring (188), (if used).

NOTE

Fork pine must be removed before pressing

out mainshaft,

Simultaneousl:y bress out maloshatt assembly (5} with

as followsg:

To disasgemble 1972 and earlier mainshaft proceed

Remove shifter cluteh (15} and low gear shim {1sc),

(if used). Press off first (low) gear (16 or 184) as
shown in Figure 4D-34,

tool, Part No., 87283-61P, from crankcage bearing

(31) and remove outside shifter fork {6 from shifter
cam {14) as shown in Figurs 4D-33, Thrust washer

{16C) is a loose pazt.

Tap countershaft assembly (T) from bearing (33) and
remove remaining shifter forks {8) from shifter cam
{14). Gears (20 or 20C), shifter clutch (21} and

spacer (20B) are loose parts.,

To remove shifter cam Proceed as follows:

Remove cam stop plunger plug (8}, wasber {9), spring

{10} and plunger (11).

Remove ehifter cam lock ring {12}, spacer {13) and
pull eam (14} out of crankease bushing (35},

Issued: 3.73

may regult,

as follows:

alone by inserting
(18) slots and using a slesve to
third gear lock ring (18B).

On 1868 and earlier models, press off second {1
and third (18) gears as shown 1n Figure 4D-35,

Do not press more than one gear off at one
time because damage to gear and countershaft

On 1969 to 1972 models, press off gecond gear (1T)
ping or screws through third gear

Tess gear away from
ee Flpure 4D-354.)

Remove lock ring (18B), spacers (18C), and gear
(1
To disassemble 1973 and Iater mainghaft, procesd

Remove lock ring (18D) and mainshaft third gear
{18E} from mainghaft,

4D-35



Figure 4D-324, Transmisgion, 1973 and Latey - Exploded View
40354
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To disasgemble 1972 and earlier countershaff, re-
move first gear (20) and shifter clutch (21), Press
off fourth gear (22}, and remove key {224), if used,
from shaft, then third gear (23} and second gear
{24}, and remove key (234), if used, from shaft.

)

Do mot press all gears off at once because
damage to gear and countershait may result,

To disassemble 1973 and later countershaft, remove
lock ring {24B}), washer (24F) (if used), and counter-

ghaft second gear (24C). Remove lock ring (24D) and

gountershaft third gear (24E). Presas countershaft
tifth gear (22B) from shaft with an arbor press. Re-
m lock ring (22D} and countershaft fourth gear

To remove sprocket gear (26) pull or press it from
left mainghaft bearing (30). Remove spacer washer
(27) from gear, and sprocket spacer ({28) from
sprocket gear oll seal (29).

CLEANING AND INSPECTION (See Figure 4D-33)

Thoroughly ¢lean transmisslon compartment and ail
shifter, mainshaft and countershaft parts with clean-
ing solvent. Blow paris dry with compressed air,
Replace all parts that are badly worn or damaged.

MATNSHAFT AND COUNTERSHAFT GROUP

Inspect gears for badly battered or chipped dog
slots at all thrust points; examlne gear teeth for
pitting, scoring, cracked, chipped condition or case
bardening worn through. Inspect mainshaft (18),
countershaft (25} and gears for pitting, grooving and
excessive Wear on bearing surfaces,

Inspect gear bushings for wear by checking gear fit
on shaft, Replace with new bushings if worn exces-
sively (ses Specifications, Section 4A). Ream gear
bushings 184, 20A and 24A with Reamer, Part Mo,
94806-64. Ream sprocket gear bushings 284 with
Reamer, Part Mo, 94806-83 (see Note on pape 4D-
38). Check 1969 and [ater sprocket gear needle
bearings (26B) and shaft for wear.

Check shifter clutches for badly battered, chipped
or rounded dogs and for worn shifter fork grooves,

Revised: 3-T7

SHIFTER GROUP

Carefully examine gear shifter eam (14) for grooving
or worn cam slots at various running gear positions.
Excessive wear Wwill make transmission difficult to
shift through gears.

Check shifter forks (6) for bent condition or deep
grooves worn into fork fingers caused by excessive
thrust action of gears. Also examine shifter fork
ping (4) for wear,

Cheok shifter cam stop plunger and spring for wear
and damage, especially on thrust faca of plunger.

Check for free movement of plunger and spring in
crankcase. Free length of new spring is 1.535 in.

BEARINGS AMD BUSHINGS
Remave bearings only when necessary.

Check countershatt ball bearings (32) and (33) and
mainshaft ball bearings (30) and {31) for excessive
side and radial (up and down} play.

Right side mainshaft ball bearing (31) and counter-
shaft ball bearing (33) and shifter cam bushing (39)
are predsed out from right case side. HRemove bolts
(314}, bolt locks {(31B) and bearing retainer (31C)
{if used) before presaing out bearing (31). Left side
countershaft ball bearing (32) (blind) is removed with
2 puller tool.

Figure 4D-33, Pressing Out
Malnshaft Assembly

4D-258
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Figure 4D-34. Pressing Low Gear from Mainshaft
{1972 and Earlier}

Left side shiftsr cam bushing (34) is pressed cut
from outside of case.

~'Remove left side sprocket gear ofl seal (29) and
press out ball bearing (30) from outside of case,

After installing new bushing, left shifter cam bushing
--{34) and right shifter cam bushing (35} must be line
- reamed with special Harley-Davidaon reamers, (Part

No, 97322-61P Right Bushing Reamer) and (Part No,

97318-61P Left Bushing Reamer).

ASSEMBLING TRANSMISSION (See Figure 4D-32)

' Preas bearings, bushings and ol seals into crank-
case, i replaced. Install bearing retainer (314,
31B, 31C) (if used), Install shifter cam {14) ir right
crankease. Install correct shifter cam positoning

. spacer (13) a8 described in "Determining Shifter
Cam Spacer Thicknesz", Install lock ring (12) on
. ghifter cam (14),

Instz]l shifter cam step plumger (11), spring (10},
washer (9) and plug (B} in crankease and tighten
snugly.

INSTALLING GEARS (1972 & HARLIER)
COUNTERSHAFT

Ii gears have been removed from countershaft, pro-
ceaed as follows:

On 1892 and earlier models, install second gear (24)
on countershaft (25) with recessed side of gear away

4D -36

Figure 4D-35, Pressing 2nd and 3rd Gears
from Mainshaft (1968-72)

Figure 4D-3bA. Pressing &nd Gear
irom dMainghaft {1269-72)

Revized: 3-73




Figure 4D-36. Countershaft and Mainshaft
Agsembly (1972 & Earlier}

from aphlines, Install key (234) in shaft keyway (if
used) and press third gear (23) with testh toward
second gear, against shoulder on countarshaft; install
key {22A) in shaft keyway {if used) and press fourth
gear {22), with testh away from third gear, agalnst
third gear. Install shifter clutchk (21) and position
first gear (20} on countershaft with recessed side of
gear away from shifter clutch.

Ingert shifter fork (8) in shifter clutch (31) with
shouldsr on fork toward gecond gear (24).

Simultanecusly install countershaft assembly (T) with
low gear side golng in countershaft bearing (33) in
right ¢rankcase and shifter fork (8) oo shiffer cam
{14). See Figure 4D-38, Tapcoumtsrshaft {nto posi-
tion if necessary.

MAINSHAFT

If gears have been removed from mainshait, proceasd

- a8 follows:

On 1972 and earlier models, install third gear (18)
on mainshaft (19) with recessed side of gear away
from the splines, Or 1969-72 models, install thrust
washer (18C) and lock ring (18B). Press on second
pear (17) with teeth toward third gear (18}, against
shoulder or lock ring on mainshait. Press on first
gear (16 or 18A) with bearing side facing out. In-
stall shifter clutch {15) on mainshaft, and low gear
shim (16C) {if nsed),

Insert shifter fork (6) in shifter cluteh (15) with
shoulder on fork away from third gear (18). Simul-
taneously inetall mainshaft assembly (5) in right
crankcase bearing (31) and shifter fork (6} on shifter
cam {i4) a8 ghown in Figure 4D-35. Tap mafnshaft
intoe poaition if necessary. Install mainshaft low

Reviged: 3-T3

Figure 4D-36A, 1393 and Later Transmisgion Gears
Assembled in Right Crankcase in Neutral Gear

gear lock ring (16B) (if used). Cheek low gear end

‘play-and reduce to minimum by selection of variable

thickness shims (16C), if used between sprocket gear
and bearing.

Allgn shifter fork pin heles with corresponding
grooves in shifter cam by rdtating cam. Install
shifter fork pins (4} and new cotter pins (3).

Select correct washers (1} and (2) as deseribed in
"Determioing Shifter Cam, Countershaft and Sprocket
Gaar Spacer Washers,"

Pogition shifter cam (1} and countershaft {2) thrust
washers on respective shafits,

INSTALLING GEARS (1873 AND LATER)

On 1973 and later models, preassemble mainshaft
and countershaft as foilowa:

MAINSHAFT

Inatall mainshaft third gear (183E) with driving lugs
away from shoulder on mainshaft. Install lock ring
(18D} into groove on mainshaft to refainpear. Install

‘mainshaft fourth gear (154) with shifter fork groove

facing mainghaft third gear (18E).

COUNTERSHAFT

Install countershaft fourth gear (32¢C) on counter-
shaft with driving lugs toward shoulder on counter-
shaft. Install lock ring (32D). Press countershaft
fifth gear (22B) on shaft splines, flat side facing out.
Inatall countershatt third pear {24F) with shifter fork
groove toward fourth gear. Install lock ring (34D)
countershait second gear (24C), washer (24F) (if
used), and lock ring (24B). Install shifter cluteh
{21) with flat side toward second gear.

4D- 37
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Select correct countershaft spacer washer (20B) as
deseribed in “Determining Shifter Cam, Countershait
and Zprocket Gear Spacer Washers." Apply o coat
Of grease on selected washsr (208) and place over
end of countershaft against countershaft first gear.
Apply a coat of grease to 0.8 MM thrust washer
(16C) and place over end of mainshaft apgainat
shoulder of gear hub,

Assemble shifter forks into grooves of correct
Egﬁs shouldered side of hubs out (see Figure 4D-

Figure 4D-37, Determining- Shifter Cam Spacer
Thickness (1992 & Earlier)

Shifter fork (A} fits into countershaft shifter cluteh
(21} groove, Shifter fork (6B) fits into countershaft
third gear (24E) groove, Shifter fork (8C) fits into
mainshaft fourth gear (154} grogve. Holding hoth
shaft assemblies in hands, assemble them into the
right crankesse, slipping shifter forks onto shifter
¢am (14). When mainshafl and countershaft have
" been staried ioto bearings in right craskease, tap
on shafls alternately until both shafts are seated
' against bearings.

Align shifter forks with cam slots by rotating shifter
cam and insert shifter fork ping {4). See that cotter

“pin holes line up when insertion is made so that
cotter pins will enter holes when pins get to corract
depth, PBend cotter pins partially open,

Ingtall selected thickness spacer washers {1 and 2)
over ends of shifter cam and ¢ountershaft.

INITALLING SPROCKET GEAR

Place sprocket spacer (28) into oil seal (29) and
sprocket gear {26} with spacer washer (27) into hear-
ing (30) on left side tcrankease. On 1973 models,
spacer washer (27} thickness must be determined as
deseribed under "Determining Shaft End Play."

4D -38

NOTE

On 16682 and earlier models, if new sprocket
gear, new sprocket gear bushings, or new
mainshaft are being installed, sprociest bush.
ings must be reamed to provide correct
clearance on shaft, Assemble sprocket, oo
lock and nut, tighten assembly securely in
laft erankease., Then ream bushings with
Part No, 94808-63 Sprockst Gear Bushing
Reamer, This will insure correct fit op
mainshaft when it is installed later,

Heassemble  crankecase as deserdbed in "Agsembling
Crankease", Section 3E,

DETERMINING SHAFT END PLAY AND SFACER
WASHER THICKNESSES

Remove flywheel from left case ag deseribed in
"Disagsembling Crankease,” Section 3E. Make sure
all bearings are pressed all the way into their re-

spective seats, This is important,
1. Countershaft End Flay

Install countershaft assembly, complete with gears,
into right side ecrankease. On 1970 and earlier
models, use no spacer washer. Onr 1971 and later
models, use original spacer wasker or 1.0 MM thick
brovisional spacer washer (20B) against right erank-
gase.

Ingtall gasket on erankease.

Position left crankease on right crankcase and se-
cure with two bolts,

Use a dial mdi{:afbr on countershaft end with base
fastened to right or left erankease to determine shaft
end play as shown in Figure 4D-38.

Move shaft to extreme snds of travel as shown and
use the necessary thickness spacer washers fo oh-
tain correct end play. Check end play several times
to verlfy the accuracy of dizl (ndicator readings.

Countersbaft end play speecification is 004 to 008
in. End play is measured from right side of crank-
case and ghimmed on left sids. Countershait can he
lifted using a long serewdriver ingerted thru the
hole In cylinder base mounting pad. End of screw-
driver should be posttioned underneath countershaft
high gear. Add correct thickness spager washer {2)
to obfain correct end play. See spacer washer size
chart,

2. Bhifter Cam fSpacing

Asseroble shifter cam, countershaft, and mainshaft
into right crankecase as described previously undar
rassembling Crankcase." It is not necessary to in-
atall cotter pins in shifter fork pins . Use original
dapacer washer or 0.6 MM spacer washer {13} be-
tween lock ring and bushing of shifter cam. Place
transmission shifter in neutral gear position., With
transmisszion in neutral gear (all shifter clotches of

Hevised: 3-73
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Figure 4D-38. Determining Countershaft
End Play

gears disengaged), check to sege that there is equal
clearance between driving lugs of 1972 and earlier
shifter clutch (21) and adjacent gears (Figure 4D-37)
or between countershaft third gear and adfacent gears
on 1973 and later models (Figure 4D-38A). Use
thicker or thinner spacing washer (13) to obtain
equal spacing. See spacer washer size chart. Also
check clearances between driving lugs of remaining
engaging gears to see that there is adequate clear-
ance. Usually trouble in this area is caused by bent
or excessively worn shifter forks which must be
replacsd.

3. Shifter Cam End Play

Asgemble transmission with selected countershaft
spacer washers and shifter ¢am spacing washer per
steps. 1 and 2. Install gasket on crankcase, position

* left ‘crankecase oo right crankcase and secure with

two bolts,

Use a dial indicator with base fastened to right .

crankease as shown in Figure 40-3%, to determine
shifier cam end play. Shifter cam end play specifi-
cation is 004 fo .008 in, and should be shimmed to
obtain this end play with variable thiclmesa washers
(1}. See spacer washer size chart.

4. Bprocket Gear
End play specificalions is .00B to 010 in. End play

is measured from left zide (sprocket side} of crank-
cage and shimimed on right side. See Figure 4D-40,

Revisad: 3-T3

Figure 4D-39, Determining Shifter Cam
Fud Play

If actual end play is outside specified limits as
determined by dial indicator reading, select the
correct variable thickness gpacer {27} which will
bring the énd play into specified limits., See follow-
ing size chart.

After correct shims have been selected, again as-
gemble the crankcase temporarily with 2 opposite
gerews and recheck end play of shafts, This is
important,

Figure 4D-40, Determining Sprocket Gear End Play

4D-38



TRANSMISSION SHIM WASHER SIZES X = 1871 & LATER SX, 1972 & LATER §8, O = 1973 & LATER ONLY

SIZE RIGHT SIDE LEFT 8IDE
COUNTER- MAIN COUNTER- MAIN
MHA M. SHIFTER CAM SHAFT SHAFT SHIFTER CAM SHAFT SHAFT
A 004 X
o2 .008 X X X
25 010 X
3 013 X X0 X
.35 | .014 T
! 18 X0 X X
5 020 b 4 4] b4
.8 034 o X X
a | .o X o X
8 032 Q X X
g .036 b4 O X
1.0 040 X o X
i | 044 X o X
L2 048 X o X
NOTE After correct end play has been determined for all

Crankshaft end play and correct gpacing
washers can be determined at this time also,

See “Assembling Crankcase™, Section 3E,

AD-394

shafts reassemble crankcases with crankshaft in-
stalled as described in Section 2E, inatall starter as
described in Section 4C, install shifter pawl carrier
and drive sprocket as deacribed fn this section.

Isaued: 3-T73
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SERVICE TOOLS

04670-66P CLUTCH RELEASING DISC NUTWRENCH

For 1969 and later clutchpres-
sure plate nuts, "

This reamer is used to ream
the sprocket gear bushings,
whenever bushiogs or gears
have been renmewed. Sprocket
gear and spacer washer must
be installed in ¢rankease bear-
ing, with sprocket and sprocket
gpacer., Draw sprocket nut
%, down tight, before reaming.

9480664 TRANSMISSION GEAR BUSHING
REAMER

Used to size replacement bush-
ings in mainshaft 3rd gear and
counterghaft 1st and 2nd gears.

97177-69P CLUTCH LOCK TOOL

V. » Locks clutch hub and shell fo-
z ether for removing hub nut.

(1968 and Later)

97235-66F CLUTCH SHELL NUT WRENCH

Used to remove keyed nut hold-
ing ¢huteh shell,

{1989 and Later) .

97281-61PA CLUTCH HUB HOLDING TOOL

Used to hold clutch hub when
removing or inatalling sprocket
or eluteh hub ouat.

SPROCKET HOLDING TOOL

Used to hold tranamission
sprocket when removing shait
nut.

g7287-66F For 15 T. Sprocket
07298-66P For 16 T. Sprocket
97289-66P For 17 T. Sprocket
97304-697 For 14 T, Sprocket

" 97202-61 TWO JAW PULLER - SPRINT

Used.for a variety of applica-
Hons sueh as pulling Sprint oll
pump gear, mainshaft sprocket,
bearings. Ineludes center cap
gaed when pulling -oil pump
drive gear from shaft.

95652-43A Cap

§7293-61P CLUTCH SPRING COMPRESEOR -
SPEINT

Use to compress 1961-68
clutch spring so that clutch
may be disagsembled. It is
also used to press the trans-
mission mainshatt from the
crankease ball bearings,

The end bolis screw into the
screw holes on crankease.
Turning center screw com-
presses spring for easy re-
moval of stud nuts or lock ring.

97294-61B CRANKSHAFT PINION GEAR AND
CLUTCH HUB PULLER

FPulls clutch drive gear and

cluteh hub from transmission

shait splines.

52081-63F bolla - 2 rqd. for

15973 and later 55/3X clutch

drive gear.

:ﬁ

Revised: 13-T7
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97318-61P CAMSHAFT CRANKCASE BUSHING,
AND SHIFTER CAM LEFT CRANK-
CASE BUSHING REAMER SET

Reamer is used with large pi-
lot to line ream reéplacament
camsbaff bushing, This tool
is also used with small pilot
to line ream left {small) crank-
case shifter cam bushing,

97322-61P SHIFTER CAM RIGHT BUSHING
REAMER

Reamer iz used to line ream
replacement right (large)
shifter cam bushing, Reamer
pilots in left crankoase hole
without bushing Installed,

Used to hold sprocket while
removing shaft nut.,

Used to pull electric startepr
drive clutch,

Used io install slectric starter
drive ¢lutch.

Reviged: 3-73
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WIRING

ol SRR e - o

2

10.
.
12,
12
tFs

16.

« Genacatar
. R‘nn]oﬁr
. Battery {A¥,}

Wornlng Lamp (1.5 Warts)

. lgaition-Light Switch Boerd
. lpnitlon-Light Switch

+ Fuse {15 A}
. Haadlemp Unly

Hendlemp Dimmer and Hera
Switch

Horn

Tail and Step Lamp
Spark Fluy

lanitign Cail
Cireult Braaker

« Condenasr

Emergency Sterting Switeh

HEADLAMP
HOUS NG

17. Specdomever Lomp 5
18, Staplight Swirch KEY TO COLOR CODE
- |®eack |@ swe [@oseen [® reo  [@ wire [ () veciow|
Figure 5B-11, Wiring Diagram {1961-62}
Revized: 10-65 5|21



o,

1 Generator
2 Repulator
Battery (6V.)

=1 T &N W D

Fuse (20 A}

Warning Lamp (1.5 Watts)
Ignition-Light Switck Board
Ignition-Light S8witch

WIRING DIAGRAM KEY

g Headlamyp Unit
§ Headlamp Dimmer and Horn Switch
10 Horn
1i Tail and Stop Lamp
12 Spark Plug
13 Ignitiem Coil

i4 Circuit Breaker

15 Condenser

16 Emergency Starting Switch
11 Bpeedometer Lamp

18 Stoplight Switch

19 Terminal Board

g
-~ QB/
54

(L]
-6 | &)
DA, 2 F
s Fl R l f /
" W
B = DOF
G
J// g A =\ ;
: B
s Y 18 - [#K5)
1- H k" 1 / R
e rerer= | 1N | *
3 T 'r 1 | ﬂ"
[ ' ‘\\3
19
i
BLACK = s
@D BLUE R g
B Y
(6) GREEN 8
0 8 B
(R) RED ) A 2
_ : . 8
W) wHITE | 10 ;I ® 0 16 i 3 o
&R GREY " i3 4 = =
12
€R BROWN
@YELLDW
Figure 5B-13, 1962 Model H, 1963 Models C & H
Far

Revised: 10-65
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WIRING DIAGRAM KEY

1. Gensrator i2. Spark Plug

2. Repulator 13. H.7T. Ignition Coil

3. Battery (6V.) 14. Cireuit Breaker

4. Warning Lamp (1.5 Watis) 15, Condenser

5. Speedometer Lamp (3 Watts) 16. Emergency Starting Switch

6. Ignition-Light Switch {1964 & earlier)

7. Fuse (20 A) 17. Terminal Board

8. Headlamp Unit 18: Stoplight Switch

8. Headlamp Dimmer and Horn Switch 19, High Beam Indicator Lamp
10. Hom ¥ (Late 1968)

11. Tail and Stop Lamp

s
; =
el —H= g
3 e
& a—
)
17 ——
R
e
G.

KEY TO COLOR CODE

Back [ (R) Red

Blue () violet
Brown @ White
@ Green @ Tellow

Figuré 5B-134. 1964 to 19686 Models C and H
Revised: 9-66




WIRBIG DIAGRAM KEY - 1967-68 MODEL H

1, Generator
2. Regulator
d. Battery (6 Volt)

4. Warning Lamp {1.5 Watts)

§, Speedometer Lamp (3 Watts)

6. Ignition - Light Switch

7, Fuse (204)

8. Headlamp Unit

8. Headlamp Dimmer
and Horn 8witch

10, Hommn
11, Tail and Stop Lamp
12, Spark Plug

. 18. H.T. Tgnition Coil

14, Circult Breaker

15, Condenser

16. Terminal Board

17, Stoplight Switeh

18. Eigh Beam Indicator
Lamp (1.5 Watt}

16

/i

EEY TO COLOR CODE

CRHRORC)

Black
Blug
Brown

Green

ORORORC)

Red
Viclet
White

Yellow

T

Reviged: 23-T2

Figure 5B-13E. 1887-88 Sprint H Wiring Diagram

SE-30A



WIRING DIAGRAM KEY -~ 19687-68 MODEL S8

1. Ganerator 10, Headlamp
2. Regulator 11. Headlamp Dimmer and
3. Battery (8 Volts) Horn Switch
4. High Beam Indicator Lamp 12. Horn
{1.5 Watts) 13. Tafl and Stop Lamp
5, Generator Waraning Lamyp : 14, Spark Plug
{L.5 Watts) 15, Ignition Coll
§, Specdometer Lamp (3 Watts) 16. Circult Breaker
7. Tachometer Lamp (3 Watts) 17. Condenaser
8. ignition - Light Switeh 18. Terminal Strip
8, Fuse (20 Amp.) 15, Stoplight Switch

O N AT N EX I I AN YT ETFrrY

-
3

KEY TO COLOR CODE

Blue @ Gray
@ Brown ® Rea
@ Green @ White
Black

Flgpure $B-13C, 196788 Spring 5 Wiring Diagram
5B-30B . Reviged: 0-88
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WIRING DIAGRAM KEY - 1868 MODEL S8

« Generator

Regulator

Battery (6 Volis)

High BEeam Indicator Lamp
{1.5 Watts) :

Gengrator Warning Lamp
(1.5 Watts)

Fpeedometer Lamp (3 Watts)

. Tachometer Lamp (3§ Watts)

Ignition - Light Switch

. Fuse (15 Amp.}

10.
L1,

12,
13.
. 14,
15,
16,
11.
14.
19,

Headlamp

Headiamp Dimmer and
Horn Switch

Homn

Tail and Stop Lamp

Spatk Plug

Yemition Coil

Circuit Breaker

Condenser

Terminal Strip

Btoplight Switch

REY T0Q COLOR CCDE

®0@®

Blus
Brown
Green

Black

@ Gray
® med
@  white

Revised:

10-71

Figure 5B-13C. 1969 Sprint 55 Wiring Diagram

5B-30C



1. Generator
2. Repulator

3 Eign Besm todicato
. High Beam Indicator Lamp (L5 Watts) 11. Headlamp Dimmer and Horn Switch
5§, Generator Warning Lamp (1.5 Watts)
. Speedometer Lamp {3 Watts)

WIRING DIAGRAM KEY - 1970-T1 Model 58

8, Tenition-TLight Switch

9, Fuse (15 Amp,)
1. Headlamp

12, Horn

13, Tail and Stop Lamp

15, Ignition Cnil.
i6. Cireult Breaker
17, Condenser

18, Terminal Block
19, Stoplight Rear Switch
20, Btoplight Front Switch

"B

COLOR CODE KEY

®
®
©®

Black

Red

Green
Black Tracer

&  White
¥ Yellow
W) Violet

7. Tachometer Lamp (I Watts) 14. Spark Plug
‘-" '2 SWITCH CONMECTIONS
O FOSITION CONTAGTE
& - = IGNITIGN 13
l__-%; ® el ol ) el IR
FPARK -3
| i
et
._3' __® ‘—ﬂ:D

§B-30D

Figure 5B-130. 1970-71 Sprint 55 Wiring Diagram

Revized;

5-T0
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WIRING DIAGRAM KEY - 19T1-T2 Model 8X, 1972

1. Generator 8. Ignition-Light Switch 15, Ignition Coil
2. Regulator 9. Fuse (15 Amp.) 16. Circuit Breaker
3. Battery (8 Volts) 10, Headlamp 17. Condenser
4, High Beam Indicator Lamp (1.5 Watts) 11, Headlamp Dimmer and Horo Switeh 18, Terminal Biock
5. Generator Warning Lamp (1.5 Watts) 12, Horn 19, Stoplight Rear Switch
6. Speecometer Lamp (3 Watts) 13. Tail and Stop Lamp 20. Stoplight Front Switch
14. Spark Plug
-F"H ‘2 ~SENTCH CONNBCTIONT
——ra T
{)(—E‘@ 0!:;5! 10M CONTACTS
DG TGNITHON 12
ST ° [ 9% P L [mmeT] e
PARK 12

COLOR CODE KEY
@ GI:EEn Red @ Yellow
@ Brown @@ Green ® Violet

Elack Trager

Figure 5B-13E, 1971-72 Sprint X, and 1872 58 Wiring Diagram
Ig=sued: 10-%1 SB.30E



WIRING DIAGRAM KEY COLOR KEY

1. Alternator BLACK @ VIOLET
3. Rectifier-Regulator
5. Battery (12 Valto) —_ @5 BLUE (A) AZURE (Light Blue)
. High Beam Indicator Lamp :
5. Generator WaEnjng E.émwzi [1:.'5 Watts) @ GREEN .B .A BLACK AND AZURE
8. Speedometer Lamp tts 2
7. Tacometer Lamp (3 Watts) (SS only) @) erown |(T[G) YELLOW AND GREEN
8. Ignition-Light Switch
O Rusc @ Amp) (w) warre WHITE AND BLACK
. Headlamp
11. Headlamp Dimer, Horn, and Direction @ GRAY RED AND BLACK
Signal Switch
12, Horn (r) RrED GREEN AND BLACK
13, Tail and Stop Lavop (5/21 Watts)
14. Spark Plug (¥) veLow
15. Ignition Coil
16, Ignition-Cireuit Breaksr
17. Condenser
8. Connector
é*g. Stoplight Rear Ewitoith
21, Mtopiigr Putten IGNITION SWI CONTACTS
22. Starter Motor
SWITCH CONNECTS
23, Starter Solenoid TER
24. Direction Signal Flasher ol Ui : AESNINICE
25. Direction Signal Pilot Lamp (3 Watts) OFF HONE
26. Right-Front Signal Larap (21 Watts) IGNTTION 1-2/6-1T
27, Left-Front Stgnal Lamp (21 Watts) 1GN. & LIGHTS 1-2~3/4-5/6-T/8~9
28, Right-Rezar Slgnal Lamp (21 Watts) PARK 5 . 10
29, Left-Rear Signal Lamp (21 Watts)
{1} |

Lok T PR

pwj
N
B ),
0
y )
29 e
¥ " ; <
) 7N @
L L) 3 @u
¥ *
§ | =——0
| A

Figure 5B-13F, 1973 Sprint S5/5X Wiring Diagram

SB-50F Issued: 3-T3
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WIRING DIAGRAM KEY

1. Alternator
2. Rectifier-Regulator
3. Battery (12 Volts) :
4. High Beam Indicator Lamp (3 Watts)
5. Generator Warning Lamp (1.5 Watts)
8. Spesdometer Lamp (3 Watts)
7. Tachometer Lamp (3 Watts) (S8 only)
8. Ignition-Light Switch
9. Fuse (25 Amp.} {2)
10. Headlamp (35/35 Watts)

11. Headlamp Dimmer, Homn, and Direction

Signal Switeh
12. Homn =
13. Tall and Stop Lamp (5/21 Watts)
14. Spark Plug
15. Tenition Coil
18. Ignition Circuit Breaker
17. Condenser
1E. Connector
18. Stoplight Rear Switch
20. Stoplight Front 8witch
21. Starter Button
22. Starter Motor
23, Starter Solenoid
34. Direction Signal Flasher
25. Direction Signal Pilot Lamp (3 Watts)
a%. Right~Front Signal Lamp (21 Watis)
2%, Left-Front Signal Lamp (21 Watts)
28. Right-Rear Signal Lamp (21 Watts)
29. Left-Rear Signal Lamp (21 Watts)

T

COLOR KEY
€ suack | @) omax BLACK AND
BLUE | (R) RED @ YELLOW AND
GREEN
oreen | (2) vELLOW WHITE AND
LA
@ BROWN @ VIOLET F.EE AND
2
@ wane | @ aggmz |G o) oy e
‘IGNITION SWITCH CONTACTS
SWITCH POSITION | 'CONNECTS TERMINALS
OFF NONE
IGNITION 1-2/6-7
IGHN. & LIGHTS 1-2-3/4-5/6-17/8-8
PARK . 5= 10

Figure 5B-13G. 1974 Sprint 85/8% Wiring Disgram

1saued: 4-74
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SWITCHES

IGNITION-LIGHT SWITCH
(1968 & Earler)

The switch, located in the center of the headlamp
houging 1s a combination ignition and Hght switch, It
has three positions, and is gperated with a removable
key.

This key closes the ignition and horn eireuits and
operztes the light switch. The key must be plugged
in and pushed down befors the englne can he started
and kept running. Push key down and turn clookwise
{to the right} to operate the headlamp, fgnition, and
tail lamp. Push key dowm and turn counterclockwise
(to the left) to operate parking lights only.

DISASSEMBLING IGNITION-LIGET SWITCH (See
Figure 5C-3)

Digsgonnect battery by removing + terminal wire.

Remove headlamp as described in "Raplacing and
Installing Headlamp", Section 5D, and lay aside., Us-
ing a short s¢rewdriver, remove two small acrews
and washers (1) (holds switch to housing) from inside
of headiamp hotsing, Hold switch and remove key;
free switch from housing being careful not to drop
parts, Remove washer (3), spring (4), hex (G), fiber
washer (B8), bakelite contact (7) and spacer (8). Re-
move wires from switch terminals, Remove fuse (8)
and generator signal lUght (10) from switeh body (11).

CLEANING AND INSPECTION
Wash sll parts in cleaning solvent and dry with com-

pressed air. Ingpect zll parts, particularly contacts
on switch and buttcns on hakelite. Inspect contact

- points on bottom of switeh for pitling, make sure they

¢lose when key is Inserted and open when key is re-
moved.

Replace all parts that are worn.

Component parts of switch body (11} are pot avallable
separately. If body is defective, it must be replaced
28 a umit,

ASSEMBLING IGNITICN-LIGHT SWITCH (See Fig-
ure 5C-3)

Install fuse (9) and generator signal lght (10). In-
stall all wires in terminals as shown in "Wiring Dia-
gram”, Section 5B; then securs wires, Apply a light
coat of grease on switch contacts.

Place fiber washer {6) on plain side of bakelite con-
tact (7); ingert hex (5) into contact agsembiy ao that
slot on hex is on plain side of ¢contact and at 90° with
center of cutout portion. Install spacer (8} on hex
(against contact). Install assembly in bedy {11}, but-
ton side down, =0 that lug on body ie engaged in ¢ut-

cut on contact. Install spring (4} on hex and washer .

Revised: 9-80

1

Mounting Screws and Washers (2)
Key
Wasgher
Spring
Hex
Fiber Washer
7. Bakelits Contact
8. Spacer
gi Fuse
10, . Generator Signal Light
11, Switch Body

3 M e L3 BO et
it E e s it

Figure 5C-3. Ignition-Light Bwitch {1983 & earlier}

(3} on spring. Carefully place assembly into housing
and inatall key to align parts and to help hold in posi-
tion. Secure assembly with screws and washers (1),
Replace headlamp sealed unit as described in "He-
placing and Installing Headlamp", SBection 5D, Re-
connect battery wire.

IGNTTION-LIGHT SWITCH (1964 and Later)

On 1964 and later models, key operated ignition-light
switch is located on left side panel in front of battery
box, Switch is not repairable and must be replaced
ag s umt if defeotive,

HEADLAMP DIMMER AND HORN SWITCH

The headlamp dimmer switch and horn bution are
combined in ome unit located on the left handlebar,

High and low beams are gperated with flip switch.
Button operates horm.

1981 to early 1968 switch can be disassembled for
repalr as follows:

Disconnect battery by removing + terminal wire,

SC-5%
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Remove clamping serews and separate parts of
switch: cover, switeh and base. Remove wires from
awitch.

Clean brass terminala.

Check switch for wear, and replace switeh if it will
not stay io high or 1ow beam positicn. Check spring
tension on horn buiten,

Replace worn or broken parts with a new switch or
base. -

Place base over wire and assemble wires ints bot-
tom of sWwitch as shown on wiring disgram in Section
58, "WIRING."

Securs wires by tightening terminal screws,

Align base on handlebar with wires engaged in cut-

. out on base. . Poeltion switch on base with switch

lever pointing to rear of motorcycle. Install cover
and secure assembly with serews drawing down

evenly.

Do not over tighten serews or plastic body
may crack,

Connect battery wire,
NOTE

Late 1969 and later switch is not repairable
and must be replaced as a unit if defective.

EMERGENCY STARYING SWITCH
{1964 & Earlier Models)

The smergency starting switch is located on the left
side of the headiamp body. For normal operation,
the switch lever should he down in the "BATT" post-
Hon,

If the warning lamp does not light with plugged in
ignition-light switeh key and with emergency switch
in the "BATT" position, with engine stopped - the

‘battery is probably dead.

To start the englne with a dead battery, move the
ewiteh lever up to the "GEN" or "DIN" position.

Engage transmission in high gear and, with clrteh dis-
engaged, push motorsyele. Momentarily engage
clutch to start the engine, After starting, immedi-
ately move the emergency starting switch lever back
to the "BATT" position to charge the battery.

Do not operate the motoreyele with the emer-
gency starting switch in "GEN" or "DIN" po-
sition and lights on, because the lamp bulb
filaments will burn cut.

§C-8

DESASSEMELING EMERGENCY STARTING SWITCH

Disconnect battery wire. Remove headlamp sealeq
unit and lay agide, See “"Replaciog zand Install
Headlampa', Bection 5D. Flace switch in "GEN" op
"DIN" pogition. Loosen headlamp mounting bolt and
tiit headlamp housing up so that switch mounting
screws can be removed. After removing screws and
washer twist awitch and remove from headlamphous-
ing; free wire from side clamp. Remove wires from
switeh terminals,

CLEANING AND INSPECTION
Clsan brass terminal if covered with dirt.

Check switch for wear and replace switch if it will
not stay in either positign, -

ASSEMBLING EMERGENCY STARTING SWITCH

Insert all wires in terminals as shown in "Wiring
Diagram", Sectlon 5B, and secure with terminal
serews. Install switch into headlamp housing (plain
aide facing out) and secure with washers and screws.
Reconnect hattery wire and place ewitch in "BATT"
position., Replace snd adjust headlamp as deacribed
in "Replaging and Installing Headlamp”, Seotion 5D.

STOP LIGHT SWITCH

The rear stop Upht awitch is located at rear brake
crossover shaft levar, The front stop light switeh is
located on the front brake handlever bracket,

(1961-68 Rear Stop Light Switch)

Remove acorn nuts, lock washers and plain washers;
to free switch, Remove screwe and washers from
switch and disassemble 2s follows: Separate base
-and gasket from switch. Remove switeh plunger.
Pull out brass terminzls, spring and spring caps
fram switch.

Thorcughly clean all parts, especially spring, spring
caps and brass terminals. Check terminals to see
if wires are securely soldered; if not, resolder
wires.

Insart brase terminals into switch with eutowt side of
terminal going in first. Place gpring caps on spring, _
Compress spring and ingert into switchbetweenbrass
terminals, Placea smallamount of grease on plunger
and imstall in switch. Compress plunger 2 few times
to see if it works freely (plunger msy cateh on braas
terminal). Place plastic gasket and bass on awitch;
insert screws and washers and align assembly,
Place flat washers, lock washers and acorn muts on
serews; adjust switeh so taillamp will go on when
rear brake is applied. Then tighten acorn muta.

(1969 and Later Froat and Rear Stop Light Switches)

These switches are not repairable and must be re-
placed as a unit if defectiva,
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LAMPS

GENERAL

The headlamp is of the sealed-beam type. It was
especially designed and specially made for your
Harley-Davidscn. Do not attempt to use an auto-
mobile sealed-beam unit because the current re-
quirements are different and damage to battery or
gensrater will resull. I elther filament burns out,
or the lens breaks, the entire unit must be replaced.

- REPLACING AND INSTALLING HEADLAMP

When replacement is requived, use only the pre-
scribed gealsd-beam umit. To replace the Model C
or H unit, remove the headlamp door screw Iocated
beneath the headlamp housing. Simultaneously lift
and awing unit up and free from headlamp body, Re-
move retaining springs from headlamp door to free
sealed-beam unit from rim. On S8 or SX Model re-
move clamping scerew and molding to release unit
from rubber mounting. Pull eomnector block from
sealed-beam unit prongs.

Install new sealed-beam unit by reversing above oper-
ation, Unit should be positioned so trianguiar ingig-
nia ‘@ or arrow 4 on front of lens, point as
shown. Make sure connector block contacts are clean
to insure a good electrical contact, After final as-
sembly, readjust headlamp as described in "Adjust-
Ing Headlamp".

ADJUSTING HEADLAMP

The headiamp beam must be adjusted for height and
direction to get the greatest efficiency and meet the
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requirements of the law. Make the following adjust-
ment in a darkened room or at night. c

With the tires correctly inflated, stand.the motor-
¢ycle on a level surface 25 feet awayfrom and headed
toward a wall or screen upon which a horizontal line
has been drawn st exactly the same height as the
headlamp center. .The. motorcycle must be resting
on both wheels and the front wheel mustbe in straight
ahead alignment, Furthermore, to correctly adjust
the headlamp on the motoreycle, it will be necessary
to have someons of about the same weight as the rider
seated on the motoreyels because the weight of the
rider will compress the fork sliphtly, Turn on the
lights and get ‘the handlgbar dimmer switch to the

‘high beam position and check the light beam for

height. The top of the main beam of Lght should
register on the wall or screen, even with, but no
higher than the horlzontal lina,

After loosening the bolts on each side of the head-
lamp body bracket {or single stud nut on 83 Model)
tilt the Iamp up or down to property aim it in rela-
Gon to the horizontal line, Tighten the bracket holts
after the lamp is properly poaitioned.

GENERATOR OR ALTERNATOR SIGNAL LIGHT

This Lght furns on when the igmition key is turned on
and remains lighted while the engine 1s stopped or
running at very low speed. The light goes off as
scon a5 the engine speed increases and generator or
alternater is charging normally, ¥ the light fails to
go off when engine speed is increased above idle, the
generator or alternator is not charging normally,

.and the ¢attse should be found at gnea.
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BULB CEART

WATTAGE OR
LAMP DESCHRIPTION & VOLTAGE CANDLEPOWER PART NO. UEED QN
Headlamp Sealed Beam 6V, 30/%0 W. 67716-63 1972 & Earlier
: 12¢. 30/30 W. 67716-T3 1873 & Later
Tail & Stop Lamp 6V. 3/21 C.p. 68165-47 1692 & Earlier
13V. a/82 C.p. 68165-64 1973 & Later
Tura Slgnal 5V. 21 C.p. £8572-50 19723 & Earler
12v. 21 w. 68556-73P 1993 & Later
Turn Signal Switch BY. 0.6 W. 71088-68 1969 to 2
Speedometsr/ i s )
Tachometer BV. 2C.P. 6846249 1962{0 68 - H
Speedometer 8v. 1.5 W. 71091-72P 1972 - 88, SX
Speédometer 6V. Iw. 67291-64P 1964 to 66 - C, H;
N 1867 &£ 68 « H
Spesdometer 8v. IW. T1003-87 18687 to 71 - 88;
1871 - 8X
Tachometer/
Generator/
High Beam 8v. 3w T1093-67 1867 to 72 - 55;
1971 & 72 - 8X
High Beam/
Generator 6V, 1.5 w. 71090-61P 1961 t0 83 - C, B
Speedometer/
Tachometer/
High Beam/
Tum Bignal Indicator 1zv. 3w, T1080-64 1973 & Later
Alternatoy 13v. 1.5 W. 71092-73P 1973 & Later
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GENERATOR

GENERATOR (1972 & EARLIER)
GENERAL

19€1 to 1972 models bave a six-volt generator-bat-
tery electrical system with megative ground return.

‘Power 1s produced by a.4 pole, 2 brush, shunt gen-
erator. The armature assembly is driven by the fly-
wheel generator shaft, rotating in a magnetic field
produced by the field coils and pole shoes in the gen-

" erator frame. Resulting current induced inthe AT~
ture windings is picked up from the commutator Bep-
ments by 2 brushes.

The generator output is controlled by a voltage reg-
ulator, which regulates the generator field strength,
The generator {taelf has no adjustment for controt
of output. The voltage regulator functions toincrease
battery charging rate when battery is low or when
lamps are  lighted, and to decrease charging rate
when battery 15 near fully charged: The voltage reg-
ulator requires no regular interval attentiop. A oumt-
out relay ie combined with the voltage regulator 2e a
Bingle unit,

CHECKING GENERATOR

-._-the generator or voltage regulator is suspected of
being faulty as indicated by the battery becoming dis-
charged, check the electrical system in the following
sequence to determine which part is not functioning
properly.

1. Check regulator wiring to make sure that it con-
forms to wiriog dlagram. Remove white wires {2)
~from voltage regulator #61 terminal. Using an J-15,
D,C.-ammeter, connect ammeter negative lead to the
regulator #61 {erminal, the positive ammeter lead to
both white wires. Turn on head lamp and start
eéngine, Open fhrottle to an engine speed equivalent
to a road speed of 20 - 25 MPH. Ammeter should

show a charge, if electrical eircuit is functioning

properly.

2. If generator does not show a charge on ammeter,
remove red wire from "DF" terminal of ragulator
and touch the wire to regulator bzse or gther
grounded point on motorceyele, If ammeter naw shows
2 charge {of five amperes or more), generator is not
at fault. Defect is in regulator, or may be in wiring
at regulator, generator or battery, Check for breaks
In wires, Make sure that regulator base and battery
negative terminal are securely grounded to motor-
cyele frame. Replace regulator if defective.

#. IMPORTANT: Whenever the regulator or gener-
a*ar wiring has been worked on or these components

replaced, it is advisable to polarize the gengr-
Wt with the battery. Coanect a jumper wire to the
haftery positive (+] post and touch the other end to
the regulator #61 termunal or to the insulated brush
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marked "TH" on the generator, Only a momentary
touch of the wire Is required. This should be done
before the engine is run. If the generator is not
polarized in this way, it may not charge or may
charge In a reverse cirection and this will cause the
regulator relay peints to vibrate and burm. Operate
engine (after polarizing generator) as deseribed in

step one. H gensrator does not charge, proceed to .

stap four,

4, If the generator sHll does not charge after the
above checks have been made, stop engine and pro-
ceed as follows: Remove Red wire from regulator
"DF'" terminal, Keep it disconnected. Remove am-
metsr negative lead from regulator #61 terminal,

- Start. enptne and run it as in Btep 1. With engine

running, attach ammeter negative lezd to battery

- positive terminal. Comnect the red wire removed

from regulator, to the regulator base or other
grounded point on motorcycle. These connections
bypass the regulator ao. generator 15 commected
directly to battery, If ammeter shows no charge or
a very low erratic charge, trouble 1s in generator.
(Do not keep the ammeter and the red Wire con-
nections in place any longer than necessary to

‘observe meter reading; as the battery will.discharge

rapidly throogh the generator.)

5. Before removing and completely disassembling
generator, check the brushes and brush springs and
polish the commutator with No. 00 sandpaper. Make
sure brushes are not worn to the point where the

brush wire Umits contact with the commutator.

If wpon further checking gensrator is sHIl not func-
tioning properly, disassemble the generator as nee-

- essary, following sequencs deseribed in "Disasgem-

bling Generator," and follow subsequent checking and
repairing procedures.

TESTING FIELD COILS

Initial testing of generator fleld cofl circuit can be
made With generator frame in place, Disconnect rad
and white wires from regulator terminals and re-
move the positive brush from frame {the brush is
connected to 8ame terminal as white wire}.

1. Conmect a fully charged six-voit batiery with am-
meter in series to the red and white wires removed
from regulator. The complete field cireuit shauld
draw 4.4 to 4.8 amperes (61 & 62 Model Clor 2.0 to
2.2 amperes (63 to 66c, 62 & later ss).

Overloading ammeter by a short cirveutt will
damage it, An overload is indicatad by needle
golng beyond range of scale, Contact must
be broken immesdiately to avoid damage to
meter. In making all tests, make only 2
momentary contact to determine # a short
exiple. If needls dossn't o beyond calibrated
scale, it iz safe to make sustained confact,
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3, When a short ls indicated in above test or if read-
ing is higher or lower than specifled amounts, Te-
move red and white wires and field coil leads from
generator terminals and take reading directly from
field coll leads. x

3, Carefully inspect red and white wires for damage
if reading is correct as taken in step two. If wires
are found to be serviceable and a short did exist in
step one, check the frame terminala. They should
be insulated from each other and from the generator
frame. Check positive brush holders. They must be
insulated from generator frame.

4, When test of field coils, independent of terminals
and leads, does not show correct reading, the gen-
grator frame should ke thoroughly cleaned. See
"Digagsembling Generator.”

5. When an open {no reading) or low reading is ob-
talned aftergcleaning, Inspect connections on fleld
coil leads anl each of the three twisted connections
between field.colls.

8. If no poo? connections were found in step five,
cut off fused tip aod untwist the comnnections bebween
coils and check each of the coilswitha two-volt power
soliree - not six-volt, One cell of an automobile bat-

. tery can be used. Individual coils -should draw.
© amownt of currenft specified in Step 1 at fwo volts.

Accurate readings depend upon using a fully charged
hattery.

7. Replace ammeter in six wvolt circuit with small
lamp bulb, Connect ong test lead to generator frame,
the other to one lead of each field coll individually,

. If the bulb lghte, that coll is grounded and muat be

replaced, Replace all open (no reading), shorted
{high reading) or prounded (bulb lights] coils as de-
scribed In "Disagsembling Generator.” It is not ad-
visable to attempt ¢oll repair.

TESTING ARMATURE

Hemove armature as described in "Disassembling
Generator.”
TEST FOR GROUND. Contact commutator segmients
with one test:lead (use circult with light bulb as de-
scribed In * ing Generator Frame"), and arma-
ture core with the cther. If circult is compileted,
armature is growmded. Clean armature and blow off
with compressed air, particularly betwesn segments,
Repeat test. Ifground still exists, replace armature,

" TEST FOR SHORT. Place armature in growler and

hold piece of hack saw blade in loose contact with
core. With growler turned om, rotate armature
slowly one or two full turns, If armature is shorted,
hack saw blade will be atiracted and will vibrate at
cne or meore points around armature. Clean arma-
ture as described under "Test for Ground" and retest,
Ii short still exists, replace armature. :

TEST FOR CIRCUIT OPEN. Conmeet an ammeter
and 3/4 ohm resistance in a test circuit. Ampere
draw when test probes are shorted together should be
8-3/4 to 7-1/4 amperes. Contact adjacent commuta-
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tor bars with test probes and note ammeter reading.
It should be between 5-1/4 and 5-1/2 armps. Wheo
reading s appreciably lower (usually abouttwa amps),
open circuit exists. No resding indicates more than
one open. A high reading {6-1/2 to 7 amps), indi-

cates a short., Carefully work completely around

commutator, testing across adjacent Dars. I low
reading is found, examine the armature winding leads
connected to bars being tested. Usually open arma-
fure consists of a logse or disconnécted bar lead.
Loose leads can be resoldered to commutator bar
risers.

REPAIRING COMMUTATOR

If commutator fs worn irregular or sheuldered, it
should be turped down on a lathe and finlehed with
No. 00 sandpaper (never -use emery cloth). Turn
down to clean up only - no mare.

Mica insulation between commutator segments should
be undercut to a depth of about 0.025 in. Unless
mica is properly undercut, brushes will not seat and
arcing Will result,

Undercutting can be done on an undercutting machine

- or with a piece of hack saw blade thinned to thick-

ness of mica insulation. When underdutting is com-

-plete, smooth’ commutator with No. 00 sandpaper and

check for short. There is a possibility of developing
a short during the turning and undercutting operations.

DISASSEMBLING GENERATOR (Figure 5E-16)

Remove flve left crankcase cover Allen screws and
carefully remove cover by tapping on sides while
pulling cn ek starter lever.

Release brush springs (1) from brushes (2). Remove
brughes (2) as shown in Figure 5E-17. Remove wire
from "D terminal and wire from "DF*" terminal.
Remove generator mownting mats (3}, lockwashers
{4} and pull generator from mounting studs (11).
Remove tachometer drive (if used) and armature
mounting screw (5), screw spacer {6} and using tool
Part No, 97196-61P, Generator Armature Puiler,
pull armature (7) from shaft. (See Figure 5E-18.)
Do not remove armabare without using this tool or
damage to the part will result.

NOTE

Tool has ripght and left band threads to ac-
commodate 2 types of armatures uged.

Remove pole shoes (8) and field cofils {10) only if
wecessary for repair or replacement. Remaoving the
four pole shoe screws (8) releases pole shoes (9) and
field coils {10},

CLEANING, INSPECTION AND REPAIR

Clean all parts except armature, field cous and
brushes in prease scolvent and blow dry with com-
pressed alr. Wipe remaining parts clean with cloth
soaked in golvent and blow dry with eompressed =ir.
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..1. Brush Spring (2)
2. Generator Brush (2)
3. Mounting Nut (2}
4. Mounting Nut Lockwasher (2)
5. Armature Mounting Screw
6. -Armature Mounting Screw Spacer .
1. Armsature
8. Pole Bhoe Screw (4)
9. Pole Shoe (4}
10. Field Coil (et of four)
11, Generator Frame Stud (2}

Figure JE-16, Generator - Exploded View

Examine all parts carefully for wear. Give close
attention to condition of insulatora, armature wind-
ings, field coll wrapping and surfaces of pole shoes
zarest armature, Compare brush length with unused
--orush. X wom to point where brush lead restricts
brush contaect with commutator, repisce brushes.

Wihen field coils are to be replaced, cheerve the ar- |

rangement of the old colls and comnections, Care-
fully install the replacement epils in the zame way.
Cenerator pole ghoe arbor, Part No. 97302-81 should
he used to force fleld eoila in position in frame. RHe-
piacement colls are furnished in a set of four, Coils
are connected to each other with a twist joint, The
lead on each end coil ig fifted with a colored insulat-
ing sleeve. . Lead with the Red sleeve is to be con-
nected to-positive brush holder terminal (D+ on gen=
erator), Yellow lead poes to field terminal (DF on
generator).

- After field coils are installed, po over twisted con-'

nectlons between adjacent coils to be surs of good
electrical contact. ‘Scrape coll leads free of varnish,
and solder twisted commections. Clip off 1/2 ineh of
each connection beyind generator frame and bend
leads back between colls but be surs they do not
touch generator frame,

Check armature ¢learance (n frame which should be .

0,014 in, (0.007 in, on a side), If elearance is leas
than specified amount and shoes were all drawn into
irame to shouider, the shoes will have to be bored
out untll desired clearance is obtained.

. _+SSEMBLING GENERATOR (Figure SE-16)

Assemble armature (T) to flywheel shaft in reverse
order of disassembly. Sescure with washer (6) and
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armature mounting serew (5). Tighten screw until
tight. Attach dial indicator to crankcase soarmature
runout may be checked. Runout should not exceed
0.002 in. Greater runout will cause brushes to jump
or float at higher speeds, indu¢ing arcing, burning
and excessive heat.

NOTE

During 1969 season, starting with serial no.
3872, the armature and crankshaft taper were
changed. Be sure to use correct replacement
armature.

Asgemble generator frame on frame studs (11), se-
cure with lockwashars {4) and nuts (3).

Install brushes {2) and springs {1}.
Reconnect wires as shown in "Wiring," Section 3B.
Reinstall left crankease cover.

Figure SE-18. Pulling Generator Armature
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ALTERNATOR {1973 & LATER)
GENERAL

1573 and later modela bave 2 12-volt battery system
with negative ground return.

Power ls produced by the alternator consisting of a
craplshaft mounted rotor containing fouwr magnets
which turn in close relation to two laminated pole
shoea having external, parallel connected coils,

Operation of the reglator-rectifier iz explaloed in
Section SL.

TESTING ALTERNATOR

With the ignition gwiteh in the igpition only posttion,
only one ¢oil is in operation in the charging cirguit,
When the ignition switch is in the ignition and lights
position, the twe ceils are comnected in parallel for
higher charging current. Current is rectfied and
output voltage {8 regulated by 2 solid state regulator«
ractifier. Circuits can be traced out in Section 5B
Wiring Diagram.

Disconnect brown wire at alternator input terminal
of regulator-rectifier and connect to a separate
headlamp high beam filament. Put ignition gwiich in
lgnition only position and run engine at 20 to 25 MPH
efuivalent road spesd. Headlamp should light up to
indicate one altermator ecil functioning properly. To
test other coil, remove green wire at ignition switch
terminzl Nao, 89, conpect to separate headlamp and
repeat test. If alternator does not put cut, make fur-
ther checks in following paragraphs.

Figure 5E-18. Removing Alternator Rotor Nut

DISASSEMBLING ALTERNATOR

Remove left side cover. Remove alternator rotor nut
and washer as shown in Figure 5E-19, Use tool,
Part No. 97306-T3P to hold rotor. Note rotor nut
hag leit hand thread. Pull retor using two jaw puller
body, Part No. 87292-81 and two bolts (52081-
63P) as shown in Figure 5E-20. Remove key from
shafl. Remove four screws and sealing wdshers se-
curing stator to left crankease. Remove stator and
C=-ring from crankease.
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Figure 5E-20. Pulling Alternator Rotor

inspect Q-ring seal, washers and 1ip seal for damage
or Wear.

TESTING STATOR

Colls may be inoperative or have low output from
ong or more of three faults: Grounded coil where
insulation between coil and laminated core is worm
through; shorted ecoil where ingsulatlon 1s worn off
individual windinga within 3 coll causing current to
pass throogh ooly a porBiom of coil windings, and
open circult where physical break in cofl winding or
lead interrupts the ¢urrent flow,

TEST FOR GROUNDED COIL

Connect test circuit (a tail lamp bulb in series with
a battery) to black coil lead and to stator frame. If
bultr lights, one or both coils are groondad to frame.
Disconnect black interconnecting wire hetween coils
and check ¢oils individually in the same maoner to
determine which ceil iz grounded,

If bulb liphts, coil is grounded or shortened to frame.

Examine insulation between core and windings for a
worn or frayed condition which may allow winding to
touch core. If fault cannot be found and corrected,
replace coil,

TEST FOR OFEN CIRCUIT COIL

Connect test circuit (z tail larmp bulb in series with
a battery) to two coil leads (black and green), I
bully does not light, there is an open circuit. Check
indfvidual ¢oils in the same manner to determine
which coil is at fault.

TEST FOR SHORTED COIL

A shorted coil can be tested with a sensitive ohm-
meter, It is not necegsary o digconnegl any wires
to check coils. The reading from brown wire to
green wire (both ¢oils in series) should he approxi-
mately 0.8 ohms. Brown to black or green to black
{one cail} should be approximately 0.4 ochmms. Alow
reading would indicate a shorted coil,

Revized; 3-T77




Lot

S e

S

CHECKING ROTOR

The rotor consistz of four magnets arranged so
poles of adjacent mragnet ends are alike, creating
likeg polarity between each pair. The result is a
four-pole rofor with like poles on opposite sides.

When all other chaclﬁuﬁ, teating and repair proce-

-
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dures fall to uncover reazon for mapneto malfunction,
the rotor should be checked for magnetism. If pos-
gible, the magnet strength should be compared with
that of an vnused, new rotor. In rare instances, the
magnets may become demagnetized through care-
less handling, careless storage or naturally through
years of service, When a low-energy magnet is
found, rotor shoutd be replaced.
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GENERAL

- The ignition system has two circuits, the primary

cireult and the secondary civeult. The primary cir-
cuit consists of the battery, switch, primary coil,
breaker points, condenser and associated wiring, The
gecondary eircult consists of the secondary ¢oll, the
gpark plug and assoclated wiring.

The eircuit breaker has two functions, First, the
breaker cam and contact points open and closs the
low femsion eircuit hetwezen the battery and igniticn
coil causing the coll to produce high voltages dia-
¢harge to the gpark plug. Second, the circultbreaker
times the discharge for proper engine firing,

In tracing the curreot through the ignition system,
the initial eurrent comes from the battery. The cur-
rent flows from the baitery through the primary coll
to ground and back to the battery whils the points
are closed. When the cam opens the points s (Eener-
ator shaft rotates at engine speed) the circuit is
broken so that a high voltage surge is produced from
ignition coil primary to secondary. This voltage will
cause 2 Bpatk to jump the air gap of the plug.

The condenser located on seat Hupport bracket or on
'reuit breaker plate, is connected across the cireuit

~—ureaker points and functions to produce a quick eol-

lapse of the magnetic field in the coil so that high
voltage will be produced. In doing this, the eondenaer
acts to preveat current from contiouing to flow
across the contact points after points open.

In trouble shooting the igaition 8ystem, start with
spark plug 1o see if it 13 getting 2 spark accerding to
the fallowing procedure:

Disengage spark plug cable and insert a metal rod,
screw or nail Into the spark plug eable, Arr

cable end 80 tip of inserted metal object is 1/4 in.
away from cylinder head. Turn engine over wntil
polots are closed. Turn on the ignition, break the

points by hand, see if a "hot" or "blye" spark ia ob-.

tained. If not, it is an indication of a weak eoil,
dead battery, broken or loose wires, ete, Arcing
of the points and hard starting indicate a faulty con-
dJenser, 4

ROTE

Ha "hot" or "blue" spark ie obtained, replags
spark plug in cable, rest hex head portion of
plug on cylinder head, and again crank engine.
K no spark or 4 very weak spark jumps the
gap between the spark plug electrodes, then

._.- the spark plug is faulty.
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CIRCUIT BREAKER

TIMING IGNITION ACCORDING TO FACTORY TIM-
ING MARKS (See Figure 5F-10)

To set ignition timing according to original timing
marks proceed as follows:

Remove spark plug to permit engine to turn easily.
If engine is out of frame, use Tool Part No, 87291
61P, sprocket wrench, to rotate engine, If enpine
is in frame, use kekstartar to rotate engine.

Remove circult breaker cover serews {1) and eover

(2. On 1971 8X and later models cireuit bregker

compartment 15 sealed with an O-ring (2B}, To gain
access to the eircuit breaker points, remove cireuit
breaker cover screws (1). Turn in two Smm serews
(Part No. 2863P). Screws will force cover (2) out
of hole. If necessary, loosen hex screws {6) and
adjust circuit bregker plate (11) assembly in accord-
ance with factory timing mark (7) on housing and
plate, then retighten hex screws (6),

Check to see that circuit breaker cam (8) {s positionsd
on cam driving lug s that circuit breaker points will
open as engine shaft is cranked countercinckvise

compresgion stroke (¢ircuit breaker cam ro-
tates clockwise),

NOTE

It is possible to engage drive lug 180° off re-
sulting in incorrect timing,

Circuit bresker cam san be correctly positioned by
removing hex serews (8) and plate (11) then remov-

ing cam screw (3 or 3A), lockwasher (4 or 44} and -

washer {3) if used. Disengage cam from drive lug
{away from engine). Rotate cam 180° and then install
cam back on lug,

Secure .circuit breaker cam with washer (5) (if used),
lock washer (4 or 4A) and screw (3). Factory setting
has now been obtained. Be sure lock washer (44) ear
registers in slot on end of shaft, 2nd another ear is
locked against nut hex,

Replace eircult breaker cover {2) s small vent hole
{if used) is on bottom, and secure cover with serews
{L). Where applicable, make sure O-ring 15 in place,

ADJUSTING CIRCUIT BREAKER POINTS {See Fig-
ure 5F-10)

The circuit breaker points should be checked forp £ap
and contact surface condition initially at 300 miles
and again at the end of the 1,000 rmile break-in per-
o, Following the break-in period, the circult
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breaker gap should be checked every 2,000 miles
{every 1,000 miles under hard service), The cireuit
breaker is located in a housing closed with sover
fastened by two screws on the right hand side of the
engine,

Adjust circuit breaker point gap to .018 {1972 ang
earlier] or .016 (1973 and later) using a wire feeler
gauge. Rotate cam slightly beyond position where
Ppoints become {ully open.

Adjust the gap as required by loogening lock screw
(9 of the fixed comtact and shifting it by means of a
screwdriver inserted in the special notch (10) pro-
vided., After gap has been adjusted, retighten the
lock screw and recheck the gap,

1, Circuit Breaker Cover Serew (2)
2, Circuit Breaker Cover (1971
-abd earlier 88)
2A. Circuit Breaker Cover (1871 & later SX,
1972 & later 89)
2B. O-Ring (1971 & later SX,
1972 & later 88)

CHECKING IGNITION TIMING

Adter the ignition -system has been instailed any
timed according to factory timing marks it is reg-
ommended procedure to again cheek timing wigy,
strobe light, i

Proceed as followa:

1, Strobe Timing Light Method,

This method is recommended for fine engine timing
because timing is checked and adjusted under actyg|
running condifion.

L8670 and Earlier Models:

-Remoye small cover or tzchometer drive from left
side of erankcase, Imnatall Crankshaft Degree Indica-
tar tool, part No, $5860-G7P into threaded end of
generator armature (left hand thread} and install in-
dicator bracket on one of the crankease cover Btrew
holes. Find piston top center on compression stroke
with Piston Position Gage. Loosen nut which holds
degree plate and turn plate to line up zero (0} on plate
with line on indicator bracket. Recheek alignment
by turning engine in operating direction to see that
Zero on indicator plate will align exactly with mark
on bracket when piston indicator rod iz at highest
point of travel,

NOTE
Because rod remains stationary over several
degrees of craukshaft rotation, turn eranke
shaft gne way until rod starts to move down
and then the other way until rod starts to
maove down - then set degree plate zero in the

center of this difference and securely tighten
plate out,

Connget strabe timing Mght econnections to apark
Plug, ignition coil negative terminal and ground,
Start engine and obgerve degree indlcation of flaghing
light on platm, See Figure 5F-11, If Zaro on plate
shows up 180° off from bracket mark, piston indi-
cator rod was set on exhaust stroke and degree plate
must be lovsened and reset correctly cn compression
stroke.

IMPORTANT

Timing should be set with cirewit breaker
eam in retarded position.

Ignition Timing BTC {Degrees Camshaft Rotation)

3. Cam Sorew .
34, Cam Screw (1962 & later) .

4. Cam Lockwagher

4A. Cam Lockwasher (1962 & later)
5. Cam Washer (1961)

6. Hex Seraw (2)

7. Timiog Marks

8, Cam

8. Lock Serew

10, Netch to Support Serew Driver
11. Circuit Breaker Plata
12, Condenser

Figure 5F-10. Circuit Breaker
SF=-24

ADVANCE RETARD
(4500 RPM) { (1200 RPM)
1961 41° °B
1662-67 41° %\; j'fuk""",errg_
1968 35° BTC 5* BTC
{also recommended
for 1967 Modela)
19839-1972 28° BTC 7" BT(
1973 and later 34° ETC 127 BTC
Revized: 3-97




If timing mark oo bracket is {o either side of correct
advanced timing degree mark on plate, shift eireuit
hreaker base to bring Hming into correct position
“ while engine 18 operating at specified RPM. Be

__-8ure to recheck timing after circuit breaker base
gerewa have been retichtened,

Figure 5F-11. Timing Engine 1971-72 Models
1971-72 Models

Hemove ignitfon timing hole cover from left pide of
erankcage, Remove small cover from lelt side of
crankcase and install Crankshaft Degree Indicator
Tool, part Ne, 95860-67P, into threaded end of gen-
»—" grator armature (left hand thread), Install indicator
bracket on one of the crankcase cover serew holes.
Align crankshaft timing mark with timing mark an
erankease port, BSet degree wheel at 28° relative to
mark on indig¢ator bracket. Timing mark oh crank-
ahaft indicates 28° advance. Make sure degree wheel

is tightly clamped. Replace timing hole cover, With

engine operating at Idle (1,200 to 1,500 RPM) re-
tarded timing should be 7° BTDC, See Figure 5F-11.
Timing setting in excess of 7° BTDC could result in
enpine kick back and possible starter gear failure.
The advanced fimning should be 26° to 30° BTDC at
$,000 RPM. If correct advance cannot be obiained,
check automatic spark advance assembly for proper
operation and substitute pnew advance assembly if
L DeCessary.

Figure 5F=-12, Rotor Timing Retard (R] Mark
{1972 and Later Models)

Revised: 3-T7

" IMPORTANT:

1973 and Later Models

Remove ignition timing hole plug from left side
erankcase cover. With engine operating at idle (1200
to 1500 RFPM) retard timing mark (R} on rotor should
appear in center of crankease cover visw hole as
shown in Fipure 5F-12, With engine cperating at
5000 RPM the advance timing mark {A) on rotor
should appear in view port. The rotor ig alge marked
with & piston top dead center mark (0). Advanced
timing is not as critical as retarded timing, how-
ever, if advance mark does not appear i hole with
retarded timing set correctly, automatic spark ad-
vance assembly should be inspected for proper oper-
atice and replaced if necessary. :

2. Circuit Tegter Method.

This methed of checking - timing is recommended
when strobe light is not available or when factory
timing has been lost due to replacement of parts.
Timing “should be get with clrouit
breaker cam in retarded position.

After setting timing In retarded position, also check
advanced timing as follows: To set povernor in ad-
vanced position remove ctreuit breaker plate (11)
and loogen cam-lock serew (3). Then spread and
hold governor weights in outward position againat
stops by ingerting a wedge. Or use a spectal thming
washer under head of cam screw {3) and tighten cam
to shaft, which holds governor weights in spread

‘position against stops.

I engine is installed in chassals, conneet test lamp as
follows: Connect one lead of test lamp to black coil
wire at left apark coll terminal (marked 15) (do not
disconnect terminal -wire from terminal), Connect

- the ‘other test. lamp-lead to engine. When pointa are

closed, test lamp will be off. I engine iz out of the
frame (circuit bresker wires removed), connect test
lamp and battery as follows: Connect 2 lead from
engine to negative battery terminal. Connect another
lead from positive battery terminal o test lamp and
from test lamp to circuit breaker wire gtud serew.
With points open, lamp will be out, and with points
closeq, lamp . Will Jighi, thia.ig exactly opposite from
& test lamp connected io .an eogine in chassis, Ro-
tate engine shaft.counterclockwise with rear wheel or
kickstarter until test lamp indicates points are open.
Piaton should be in the following positiona before
top dead centex.

Ignition Timing Piston Position BTC

Advanced Retarded

1961 =66
1967 (original

13/32 (.408) in.
B.T.C.
11/32 (.350) in.

F.T. B.T.C. B.T.C.
1867-68 1/4 (250} in. 1/64 (.015) in.
B.T.C. B.T.C.
1969-72 7/32 {.218) in. 1/128 (,005) in.
B.T.C. B.T.C.
1973 & later 11/32 (.338) in. | 3/64 {.044) 1n.
88/8X B.T.C. B.T.C.

1/4 (250 in,
B.T.C.
1/64 (,015) in.
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On 1971 and later models, 2 mark on the left fly-
wheel, when in the ceater of the aceess hole, indi~
cates the correct piston position for advanced and
retarded fiming.

On 1970 and earlier models, to check if piston is
specified distance, screw piston position gage into
spark plug hole and set lower mark ou rod when pis-
“ton i8 at top dead center,

Timing Light should just go on when piston approaches
upper mark on rod or mark on flywheel which is
specified distanee B,T.C, Gages are shown in Tool
Section 3T.

X light goeg on befgre this position is reached, tim-
ing advancéd and eircuit breaker must be rotated
clotkwize. I light goes on after thiz position is
reached, timing iz refarded and eireuit breaker must
be -rotated counterclockwise. Always tighten circuit
breaker plate serews before checking timing,

NOTE

Piston pogiticn BTC can be found more ao-
curately with cylinder head off by taking the
measurement from itop of cylinder to piston
with 2 secala or dial indicator when piston is
at top center; now add specified pistem posi-
tive gziven and this sum will be the dimesnsion
required for timing.
This method of timing gives appromimate timing,
For fine engine timing use the strobe timing lght
method,

REMOVING
BREAKER

SPARK ADVANCE AND CIRCUIT

BRemove ecircuit breaker cover screws and cover,
Remove two black wires from wire stud screws.
Remove slotted hex screws and washers. Hemove
cam screw. Tap out clrewit breaker and spark ad-
vance assembly from back side of cover.

NOTE

Funch matching marks on one side of cam
slots to ald in reassembly.

CLEANING AND INSPECTION (Figure 5F-10)

Using cloth with clean solvent, wipe eircuit breaker
clean and iaspect parts.

Inspect circult breaker points. ¥ fibér on breaker
arm is badly worn, replace points, Pointa 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 ghould 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 gince par-
ticles will imbed themselves and csuse arciny and

SF-26

rapid burniog of points.

Foimt faces must seat squarely against each other,
If bent, square up by bending contact plate,

To reaplace a get of circuit breaker points simply
remove look screw and pull sircuit breaker points
from pivot stud. Install new points in reverse oxder
of digassembly,

Apply & amall amount of High Temperature Lubri-
cant, Harley-Davidson Part No. 90862-72, to felt
cam wiper, Be extremely careful fo aveid expes-
give lubrlcation. I too much grease 15 used, the
excess iz apt to pget on the contact points and ecause
them to burn,

For maximum operating efficiency it is recom-
mended practice fo replace cireuit breaker points
when pitted, burned or worn excessively.

The condenser, located on seat support bracket, is a
ralatively long life part and will not require freguent
replacement. However, if the condenser ia sus-
pected of belng defective simply replace with a
proven new condénser and note whether engine per-
formance iz improved, A condenser that is defec-
tive will have either an open or short circuit, An
open circuit will be evident by excessive arcing at
breaker contact points and 2 shorted circuit will
hiave no notieeable spark at the contact points,

Held spark advance in hand and turn cam clockwige
8o that advance arms swing out, When reler
cam arms should snap back into position, If &
appear to be sticking, disasserbls unit as follows:

Remove C-lock ring and washers; with a pliers re-
move springs from lugs attached to base, Separate
armg and cam from bage, and cam and springs from
arms.

Clean all parts thoroughly. Check springs for col-
lapged condition; if possible check with new spring,
Examine rubber bushing on base tube to make sure
it iz in good copdition. Put a small amount of High
Termperature Lubricant, Harley-Davidson Part Na.
98862-72 on base tube and pine.

Heassemble apark advance unit as follows:

Install springs on advance arma. Position arms on
cam and eam on base alighing arma on base pins,
Ingtall springs on luga. Becure assembly with wash-
ers and C-lock ring.

INSTALLING SPARK ADVANCE AND CIRCUIT
EREAXKER

Insert spark advance unit in right cover with cam
end out aligning watching punch marks in slot. In-
stall eircuit breaker in cover aligning factory timing
marks, Install slotted hex screws and washer. In-
stall cam screw and washers. Recheck ignition -
ing as previously described. Reinstall e _at
breaker gover,
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{GNITION COIL

DESCRIPTION

The ignition coil 18 a pulse transformer that traps-
forms or steps wp low battery or generator voltage
to high voltage necessary to jump the electrode at
the spark plug in the engine cylinder head. Inter-
oslly, coil consists of primary and secondary wind-

. ings with laminated iron core and sealed in water-

proof - insulating compound, Case cannot he *taken
apart or coll repaired,

TROUBLE SHOOTING
When bhard starting or missing indicates a faulty

ignition systemr, first, check eondition of sourae of -

current (battery or magneto depending on model of
motoreycle). I lamps light with full brilliancy and
horn blows, indicating current source is in at least
falr condition check, clean or replace spark plug,
X this does not correct performance, inspect clreuft
breaker points and install new condenser. If con-
dition persists, try a new ignition coil.

Temporarily substitute a new ignftion ecoil by attach-
ing it at any convenlent point near old coil (enil will
Iunction without being securely grounded). Transfer
terminal wires to new coil acgording to the infor-
mation given in the wiring disgrams pertaining to
the model being worked on. Attach new coil cable to
the spark plug. If ignition trouble is eliminated by
the temporary installation of new enil, carefully in-
spect old eoil for damaged cables and fnpulation, The
insulation on cables (and on some models the eodl it-
self) may be ¢racked or otherwise damaged allowing
tigh fension current to short to metal parts. This is
most noticeable in wet weather, or when motorcycle
has been waghed,

Replacing plug cable iz the only repair that can be
made {o an ignition coll. K this doeg not correct
fanity eoil performance, coll iz defective,

{Fig. 5G-2 or 5(i- ZA)

REPLACING EPARK PLUG CABLE

19%0 & EARLIER; 1973 & 'LATER MODELS (FIG-
URE 5G-2)

.Unscrew spark coil cap and pull spark cable from

spark coil. Remove rubber seal, seal cover and cap
from end of old cable and install on new cable with
¢ap going on first, cover second and seal last. Place
rubber seal far enough up on eable zo that when in-
stalling new cable in spark coil, brags pin Inside of
coil will pierce cable. Slide cover on seal and ge-
cure assembly with cap,

1871 & 1972 MODELS (FIGURE 5G-ZA)

Remove rubber spark plug cable boot (1), Pull old
gpark plug cable (2} from coil (3).

Place spark plug cable boot on new spark plug cahle,
Solder spark plug cable terminal (4) to new cable,

- Insert new spark plug cable terminal in spark coil,

Make sure spark plug cable terminsl is firmly seated
In coil. Position rubber boot over top of spark cofl
fawer.

Revised: 3-77

1, Spark Plug Cable -- 4, Mounting Screw
2, Terminal Cover (2) 5. Nut
3. Spark Coil 6. Washer

" Figure 5G-2. Ignition Cofl - Sprint
{1970 & Earlier; 1973 & later)

éﬁ%ﬂ
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5., Terminal Boot (2}
1. Spg!:‘étt Plug Cable e R
2, Spark Plug Cable 7. Nut (2) :
3. Spark Coil 8. Wagher (2)
4. Spark Plug Cable 9. Mounting Bracket
Terminal

Figure 0G-2A, Tgnition Coil - Sprint
(1971 & 197%)
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SPARK PLUGS

GENERAL

Harley-Davidson spark plugs (Figure 5H-1) bave been
designed to glve maximum life and efficient combus-
tion of fuel, They are available in wvarious "heat
ranges," each for a particular service application.
Plugs are labeled with ‘numbers 2, 3, 4, or 5 the

lpwest mumber Indicating the "hottest" plug. Deglg-
pations 3-4. 6-6 and 7 are specizl-purpose plugs.

For normal service, the spark plug as recommended
in motorcycle specifications, Section 1-A, should be
used on a particular model. However, for special
service cgonditions, a “colder™ or Thotter' plug may
be desired. If, for instance, the number 4 plug s
used on original equipment for normal service, the
number 1 plug eould be used for slow speed or shert
run operation while the number 5 plug could be used
for the higher speeds of highway travel or maximum
throttle operation. It is not uncommeon for best re-
sults to be cootalned with plugs of different heat
ranges In front and rear cylinders, with the front
usually the colder,

REMOVING SFARK PLUGS

Disconnect wires from plugs, connectlon ls simple
snap-on type. Use a deep socket wrench or special
spark ylug wrench to loosen plugs. Blow away all
dirt from plug base with compressed air before re-
maving plug.

CLEANING, INSPECTION AND REPAIR (Figure 5H-
2)

Examine plugs as scon as they have been removed.
The deposits on the plug base are an indication of the
correctmess of the plug heat range and efficlency, as
well as a guide to the general condition of rings,
valves, carburetor and igndtion system. =

A wet, black and shiny deposit on plug base, glec-

trodes and ceramic insulator tip {4) indicates an oll
fouled vlug., The conditlon is caused by worn rings
and pistons, loose valves, weak battery, faulty igni-
tion wires, circoit breaker trouble, weak coil or a
cold plug.

A dry, fluffy or sooty black deposit (B} indicates
pleg 1s gas fouling, a result of a too rich carburetor
alr-fuel mixture, long periods of engine idling ora
codd plug,

An gyerbeated plug {C} cam be identified by a light
brown, .dry, glassy looking deposit. Thia condition
may be accompanied by cracks in the insulator tip
and is caused by too lean an air-fuel mixture, a hot
running engine, valves not seating, ixaproper ignition
timing or too hot a plug for the ssrvice, The oxide
deposit oo 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 (&)
indicates a balanced ignition and combustion condi-

Figure SH-1, Spark Plug Heat Range

Revised: 13=65

Figure 5H-2. Type of Plug Base Deposits
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tiom, With leaded gasclings the deposits may be white
or yellow. In either casge, ignition functicas Mirdush
the deposits if pnly light and the deposits should be
cleangd off at regular intervals to keep thetn from

building up.

When spark plug elecirodes have become eroded
away (C) to the point where gap setting is difficult or
impossible, the plug should be replaced. Plugs with
cracked insulator should also be discarded,

Clean plugs with a =and blast cleaner. Rotate plug
top while applying sand blast to clean insulator and
electrodes. Cleaning time should be carefully limited
to just what is necessary to clean deposits from in-
sulator nose. Prolonged use of abrasive blast will
wear away insulator. Normally three to five seconds
of sand blasting {s sufficlent. Never use metal in-
stroments-to remove deposits from plugs,

BETTING SPARK GAP

Before sétting spark gap on used plugs, pass a thin
point file (or nail {fle) between elestrodes to produce
flat, parallel surfaces {o facilitate accurate gauging.

Use ooly 2 wire type gauge. Bend the ogutside or
grounded electrode so only 2 slight drag on the gauge

#rafat

is felt when passing-it between electrodes. Never
make adjustments by bending the center electrode.
Set gap on all plugs as shown under Engine Specifica-
tions Section 34,

TESTING SPARK PLUGS

Check the sparking ability of a cleaned and regapped
plug on a sparking comparator if possible, An in-
ability to withstand rapid firing under ¢ylinder com-
preasion cood{tions can be discovered.

INSTALLING SPARK PLUGS

Before turning spark plogs into cylinder heads, check
condition of threads In head and on plug. Soften
deposits in cylinder head with penetrating ofl and
clean cut with tap or oid plug.

Install new spark plug gasket and turn plug down fin-

ger Ught. Tighten to 15 pounds with torgue wreneh or
3/4 of a turn,

Check and adjust engine fdle speed and mixture set-
fing after installing new set of plugs if necessary,

Reviged: §-81




REGULATOR

VOLTAGE REGULATOR (1972 & EARLIER)
GENERAL

A two unit veltage regulator 1s used to control the
generator output on the 6-volt syatem.

The regulator requires ne internal attention. if tests -

indleate that the regulator is defective, it should be
replaced. ;

If trouble is experienced with the electrical system
it is first necessary to determine if the generator or
the regulator is faulty.

GENERATOR TESTS

To determine if the generator is funchioning prop-
erly, make the tests specified for the Generator,
Section SE.

If these tests indicats that the regulator is defective,
it should be replaced.

REGULATOR TESTS

Make the following electrical tests on the motoreycle
to determine if the regulator is fuonctioning correctly.
Battery must be in good conditlon and fully charged
{1270 Hydrometer reading in each cell). Engine
‘st be warmed up so that ¢ r is at normal
operating temperature. ‘Make all tests with lights
off. :

Connect voltmeter positive lead to regulator terminal
marked "B+" and the volimeter negative lead to one
of the regulator mounting bolts (ground).

With the regulator cover in place and the regulator
at operating temperature, run the engine at approxi-
mately 3500 R {30 mph road speed) and read the
voltmeter.

If voltmeter reads between 7.0 and 7.5 volts, :t indi-
cates that the vollage regulator is funchioning prop-
erly.

If voltmeter veading is above T.J volts, generator
charging rate ig too high and will over-charge the
battery Causing poasible internal battery damage.
If voltmeter reading iz under 7.0 wvolls, charging

rate is too low and will result in a discharged bat-
tery.

RECTIFIER - REGULATOR (1973 & LAYTER)
GENERAL (See Figure 5I-1)

The solid state rectifisr-regulator module is used on
the 12-wolt aystem, and consists of three basic cir-

Reviged: 4-T4

cuits: a reclifying circuit which converts alternating
current to direct ourrent, 2 regulating cireuit which
controls the voltage output of the unit, and a signal
circuit which controls the generator indicator light.

All three circuits are permanently assembled in the
module. I any of the components in the module are
not operating properly, the entire unit must be re-
placed.

e e & g A = —— i A
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= FEOM ? . %ﬁl
5 CALTERNATOR
TO BATTERY
TERUINAL

FROM AL TERN ATOR?
TO INDICATOR:
LIGRT

Figure 5I-1. Rectifier-Regulator Module
Schematic Diagram

OFERATION

Alternating ¢urrent flows into the rectifier-regulator
moaule at the two terminals marked L . The
rectifier bridge consists of four diodes (1,2,3,4)
which provide full wave rectification of the incoming
alternating curreént.

The regulator section of the rectifier-regulator
module consists of a zener diode (7) connected from
the modile +B terminsl to ground, When the output
of the rectifier circuit exceeds approximately 14
volts, the zener diode conducts the rectifier output
to ground.

The signal circuit consists of two diodes (5,6) and 2

.registor {B). When the output voltage of the rectifier

is less than battery voltage, cutrrent flows to the
alternator indicator bulb through module terminal S,

PRECAUTIONS to be observed with solid state recti-
fer-regulator aystem:

1. Make sure battery is properly connected. This is
a negative ground system. Heversing battery con-
nections will result in damaged diodes.

2, Do not conmect or disconnect module wires while
the engine is running.
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3. Do not operate engine with battery disconnested.

4, Disconnect negative hattery lead when charging
battery.

3. The rectifier-regulator module is grounded ta the

frame and therefore should not be removed and-

mounfed at some remote locaton.

TESTING REGULATING VOLTAGE

Connect a voltmeter across battery terminals of

fully charged battery in motorcyele to be tested,
Disconnect headlamp white and black wiresz at head-
lamp. Place headlamp beam switch in high beam
position and ipnition switeh in ignition and lights
posidon.

Fun engine at approx. 50 MEH equivalent road speed
and check battery voltage, Voltage should read be-
tween 13.5 and 15.0 valts indicating correct regulator
operation. ' Maxoltage is not within specified range,
make further.checks in following paragraphs.

CHECKING THE RECTIFIER-REGULATOR MODULE

The rectifier-regulator module can be checked with a
small continuify fester, Use a tester with small
batteries to avold damage to dicdes in module, Per-
form the followiog checks in the order indicated,
See Flgure 51-1 for wiring diagram of rectifier-
regulator module,

§I-2

[ CON-

CONTINUITY TESTER |[TINUITY |
CONNECTIONS LIGHT CHECKS
Tester positive top module | ON diodes (1 & 2)

ground, {ester negative
to module inpul 2
terminals.

Teater neg. to module
ground, tester pos. to
module input tarminals,

Tester pos. to module o
input terminals, tester
neg. to module +B
ferminal,

Tester neg. to module
Input terminals, tester
pos. to madule +B

OFF | diodes (1 & 2)

diodes (3 & 4)

OFF diodes (3 & 4)

terminal. ]

Tester poz, to module ON. zener diode
ground, tester peg, to (7
module +B terminal,

Tester neg. to module

OFF  { zeoer diode
ground, tester pos. to {7
module +B terminal.
Tester neg. to module § on
teroiinal, tester pos. to
module input terminals.
Tester pos. to module 8
terminal, tester neg. to
module input tarminal.

diodes (5 & @)

OFF |diodes (5 & &)

Tester pos. to module ON resistor (8)
ground, tester neg. to (Glows
S terminal. dimiy)

Rectifier module should be replaced if any of the
above indications are not obtained,
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BATTERY

GENERAL

The battery serves as a storage place for current
ued fo operate the rear tail and stop lights when
engine is not running. For battery to remain in
good condition, the current draw must be balanced
by a current input. All Harley-Davidson batteries
have lead plates and sulphuric acid electrolyte,

Battery is shipped dry and must be activated by
filling with battery grade sulphuric electrolyte before
placing in service, SHee separate instructions sup-
plied with motoreycle or each’individual battery. .

BATTERY CARE

It {s the care given the battery rather than time and
miles of service which is most importapt 1n deter-
mining its Hie.

At least once every month, or even more often in
hot weather or when motorcycle is used very mueh,
the battery should be removed from its holder and
serviced as follows:

Unserew filler plugs from the cells and add distilled
or cother approved water into the celle to cover per-
forated strip which is alightly above plate zepara-
fors.

Be careful not to overfill. Overfilling will vesuit in
some of the electrolyte being forced out through cap
vent holes, diluting or weakening the solution
strength, An overflow of battery solution will cause
cables to ecorrode and motorcycle parts near the
battery to be damaged. Electrolyte should not be
allowed to go below plate geparators, while in serv-
ige. g

Clean battery and terminals when necessary with a
baking soda-water solution. Be careful to avoid get-
ting any of the solution into the cap vent holes, When
solution stops bubbling, flush off battery with clean
water.

Coat terminals with grease after wires have been
attached to retard corroding,

Reviged: 4-73

CHARGING BATTERY

Never ailow a battery to stand in a discharged con-
ditlon. Start charging it at once al the recommended
contloucus charpe rate,

Always remove filler plugs while battery is being
charged.

Always remove battery from motoreycle when charg-
ing te preveni possible damage to rectifier-regulator
undif. .

To detarmine 'the amount or condition of a battery
charge, chéck solution in each -cell with a battery
hydrometer. When hydrometer reading s 1.200 or
less, battery is comsidered discharged and should be
removed from motoreycle and charped,

When charging the battery from an outside Bource,
the charging rate should not be allowed to go over
coe-half ampere, z higher rate may heat and damage
the battery,

For this reason, do not allow the motorcycle hattery
to ke charged in the same fine with autemobile bat-
terfes. Hydromefer reading of a fully charged bat-
tery in good condition, with full strength electrolyte
will e 1.270 or higher.

WARNING

Hydrogen gas, formed when charging, is ex-
plosive. Avoid open flame or electrical spark
near battery.

-

Allowing a batt'a.ry-to remain in & discharged condi-

“tion will shorten its lfe. It is important that 2 bat-

tery be kept weil

charged during below freezing
weather. ¥

RECLAIMING SULPHATED BATTERY

If a battery bas been allowed to stand In a discharged
condition for a period of time, the lead sulphate in
the platez will crystallize and not take a charge at
normal rates. Such batteries should be charged at
half the specified continuous rate for twice the com-
puted time. A longer charging time at a slowar rate
will many times break down the erystalline structure
into active materials and restore the battery.



Allowing a battery to remain in a discharged condi-
tion will shorten 1is life. It is importaot that a bhat-
tery be kept well charged during below freezing
wgather,

RECLAIMING SULPHATED EATTERY

If @ battery bas been allowed to stand in & discharged
condition for & period of tlme, the lead sulphate in
the plates will crystallize and not take a charge at
normal rates. Such hatteries should be charged at
half the specifled continuous rats for twice the com-
puted Hims. A longer charging time at a slower rate
will many times break down the crystalline structure
into active materials and restore the hattery,

CHANGING ELECTROLYTE

In pormal service with average care, it 18 never nec-
essary 10 change elactrolyte for the lifetime of bat-
tery. However, #f the battery solution ls spllled,
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 capaclty restored.

A weak acid sclution may be detected by charging
the battery 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 electrolyte that may he de-
tected by sight or sound. Do not chanpge electrolyte
in a battery with ons or more cells that fall to gas.
Such a cendition indicates a structural faflura.

Pour solution out of charged battery and fill with
water. Charge battery again unti] maximum specific
gravity is reached. Pour out this solution and add
prepared battery electrolyts to speclfied level and
charge again for a short length of time for full capa-
city. :

Check speclfic pravity and add a little water if nec-
asgary to bring soluticn down to desired maxipum
Limits,

The value of changing electrolyte in a fairly old bat-
tery is questionable. By tipping over such a battery
to drain the solution, the sloughed-off waste mater-
lals accumulated by repeated charging and discharg-
ing actlons might be dislodged from the sediment
chambers in the bottom of the battery and deposited
in the separators. This materizl ls an electrical
conductor and thus may catch between the separators
and eause a ghort elrcuit,



HORN

HORN

The horn cperating button is on left handlebar. If
the horn falls to blow or does not blow satisfactorily,
check for loose frayed or damaged wiring leading to
horn terminals, discharged battery, ete. I these
steps do not correct the trouble, turn the contact
point adjuster screw located at center of horn in until
horn just gives a single click = then retard serew
until best tone is obtgined. If 18967 and earlier horn
fails to operate after moving adjusting screw, it can
be disassembled for inspeetion and cleaning of parts
a3 follows:

Loosen horn to bracket bolt and rotate horn so that
terminal wires may be removed from horn; then re-
move horn to bracket bolt, Remove six horn sorews
and nuts and remove horn front. Remove diapbragm
and gaskst,
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Brush all scale, rust and dirt from horn parts and
blow clean with compressed alr. Examine interiorof
horn for damaged ox broken wires. Examine core of
electromagnet for rust. Mske sure all contact sur-
faces and points are clean,

Assembly is the reverse order of disassembly, Put
a smal amount of grease on gasket when assembling
in order to maintain a water tight seal. Be sure to
correctly alfgn the diaphragm assembly on the horn
back and to readjust the contact points after the horn
is assembled. Put a small amount of varnish on out-
side of adjusting screw in order to seal screw after

. adjusting,

NOTE

1868 and later horn is mot repairable and
shguld he replaced as & unit if defestive.

JK-5



STARTER MOTOR

Two types of starters are used, Production {early
) which has s dowel pin (25) retained ring gear
{23); Parts Order {late type) starters have a free
gear adjusted by shims {19B) and spring wash-
ers (18C), The late type starter is retained in the
gtarter housing by means of a guide gerew inthe
drive end cover (18D), ,

DESCRIPTION
The satarter motor, used on 1973 and later models, is

a 12-volt, series field 4-poie drive motor which .

drives the engine crankshaff through the sprockets
and chain. See "Electric Starter Drive" page 4C-13.

A solenoid relay provides battery current directly to
the motor. The solenecid is controlled by a butlon
gwitch on the handle bar.

NOTE

Starter motor should never be operated con-
tinuously for more than 30 seconds without
stopping to let it cool for at leagtiwe minutes.
The motor is not designed for continuous op-
eration and serious damage could result.

TROUBLE SHCOTING

In generzl, the gtarter motor is designed to be cor-
rosion resistant and needs very little maintenance,
However, to insure satiafactory operation, perlodic
inspection of brushes and commutater should be
made. Should the starter motor fail do operate satis-
factorily, the following checks should be made before
removing motor for Inspection: :

1. Thra-Boit and Lockwagher (2) 14, Washer 20. Drive End Agsembly

2. Cover b= 15. Lockwasher 21. Planet Gear (3}

3. Brush Holder 16, Nut 22. Thrust Washer (6)

4, Frame 17. Frzme Support 23. Ring Gear .

B. Armature 13. Plug 24. Cotter Pin (3)

6. Shim Washer 19. Bushing 25. Dowel Pin

7. Shim Washer (0.10 mm) 194. Screw and Lockwasher 26. Rubber Gasket (2) -

8, Shim Washer (1.00 mm) (2} {late) 27. Shim Washer (0.20 mm)
9. Shim Washer {0.30 mm) 19B. Shim Washer (1 thick & 28. Retaining Ring

10. Brush {Pogitive) 3 thin) (late) 29. Sprocket

i1l. Brush (Negative) 19C. Spring Washer 30. Shim Washer (1.00 mm)
12. Brush Spring (2) (2) {late)

. Insulator 19D, Guide Screw (late)
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Figure 51-1. Electric Starfer - Exploded View
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Make sure the mounting and wiriog conneclons are
tight and in good condition. The solencid switch
should be firmly mounted and all wiring ¢onnectlons
should be clean and tight. Inspect the cnmect{ons
top the battery znd return cireuit. Loose or dl!:’ty
connections anywhere in the circuit will cause high
resistance and reduced mdtor efficiency.

If the connectlons and wiring are okay, the battery
showld be checked to-defermine its state of charge
{See "Chargiog Battery"}. If the battery 1s charged
and battery voltage is reaching the motor without any
axcessive losseg in wiring or connections, the {rouble
may be in either the enging or the starter motor,
itself.

If the battery is charged but there is no current flow
to motor. at all, trouble 15 probably in either the
handiebar button switch or the solenold switch. This
can be determined by by-passing the switch and the
solencid, in .furn, with a heavy jumper (Refer to
"Wiring Diagram™}. Comect plus baftery from the
terminal t.oi:'fl'..he positive post on the starter motor.

Excessive friction in the engine from tight bearings
or platons or from heavy oil also can make the en-
gine harder to crank. However, if engine ig known
to be in nortmal condition and the rest of the starting
syatem is satisfactory, the starter motor should be
removed for further checking.

DISASSEMBLING (See Figure S5L~1)
‘Remove two thru-bolts {1} along with lockwashers,

Pull off cover (2). This will expose the commatator
and the brushes.

NOTE

At this point, the commutator and brushes
can be checked and further disazssembly ig not
tstizglly needed.

Visually check the following: The commuta-
tor should appear ¢lean and shiny, the mica
insulations: between segments should not ke
too high and the commutator should pot be
out-of-round.

Replace brushes (10 & 11) if womn shortar than 3/8
inches fotal lengih. See "REPLACING BRUSHES"
in subsequent parapraph.

. Remowve brush holder {3) by flrst retracting brushes
(10 & 11}, Using a piece of wire as a hook or the
flat of a screw driver blade, lift brush springs (12}
away from brushes {10 & 11) while at the same time
pulling the brushes free. With both brushes (10 &
11) freed, holder {3} can be slipped off the assembly.
Before removing, however, nofe the location (for re-
assembly) of the metal tab on holder (3) and how it
fits into the notch in frame (4). Note, too, that holder
(3}, itself, is notched to clear the two wire leads of
brushes {10 & 11).

Slide frame (4} off armature {3).
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not overheat or uge too much solder.

REPLACING BRUSHES (See Figure 5L-2)

At this point, both brushes (10 & 11) can be replacedq,
Positive brush {10} is attached to a stud (positive
post of the starter motor]) which is held in place in
insulator (13) by hardware (14, 15 & 18), Negative
brusk (11} is soldered to field winding lug {31)
which is secured directly to the inside of frame (4).

Change positive brush {10) by removing hardware
(14, 15 & 16), =liding the old brush out of insulator
(13) and replacing it with the new brush assembly.

Replace nepatlve brush (11} by unsoldering the old
brush lead wire from field winding Iug (31) and
soldering the new one in its place. When soldering
the new lead to the lug, flatten the wire against lug
{31} surface fo maintain enough clearance. Also, do
The wire lead
must remain flexible. Too much solder in’'the Iug
area can be filed off.

4. Frame 14. Washer

10. Brush {Pos.) 15, Lockwasher
11. Brush (Meg.} 16, Nut

13, Insulator 31. Field Winding Lug

Figure SL-2. Replacm‘g: Brushes

ELECTRICAL TESTING

Check the armaturs for ground uging an chmmeter.
With the selector of the tester positioned to the 10K
ohm position, place one test prod an the commutator
and the other test prod on the armature core. BSee
Figure 5L.-3. If the tester pointer moves, the arma-
ture winding 15 grounded. In this case, the armature
has to be repaired or replaced.

Note that the sbove tests can alsc be performed with
2 simple continutly tester. With a faster of this kind,
a bulb liphing will indicate a closed ecircuit.
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Figure 5L-3. Checking Armature for Ground

Check the armature for short circuit on .z growler.
Ta test the armature for shorts, hold a hack-saw
blade shove each armature slot while the armabure

i slowly revolved, See Figure 5L-4. If any winding
- jg shorted, the blade will be alternately attracted to

and repelled from the slot in which that wisding is
asssmbled. The armature should be repaired or
replaced. Short ¢ircuits most often oceur with cop-
per dust or fiings between the two commutator seg-
ments.

Figure SL~4. Checking Armature for Shert

Check the armature for open circuit using an chm-
meter. With the selector of the tester positioned fo
the 1 ohm position, place one test prod on a commii-
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tator segment and the other tegt prod on the adjacent
segment, and repeat this operation for all segments
moving one {est prod at a time. See Figure 5L-5.
If the tester polnier does not move, the armature
circuit hetween these two segments is open-circuvited.
The armature should be replaced or repaired.
{Burned commutator segments are usually an indica-
tion of an open-circuited armature coil.) Open cir-
cuited armatures can offen be repalred. The break
or opening in the circuit usually occurs at the com-
mutator riser bars, a result of overloading which
causes overheating and the melting of solder at the
joint. Resolder the leads in the riser bara using
rogin flux, Turn down commutator and sand to re-
move any burn spots, L

~Flgure 5L-5. .Checking for Open Circuit

W

Check field Win;‘.iings as follows.

Check the field windingz for open circuil using a
circuit tester. With the selector of the tester In the
1 ohm position, place one test prod on the brush-at-
tached lesd and the other test prod on the frame.
See Figure 5L-8. H the tester pointer does not
move, the ileld winding is open. Field windings are
not replaceable except as a complete frame and field
assembly.

Check the brush holder for insulation performance
uging a elreuit tester. With the selector in the 10K
ohm position, check from each brush bolder lo the
metal ring as showna in Figure 5L-T. If the tesier
pointer moves, the brush holder insulation is defec-
tive and has to be repaired or replaced.
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Figure 5L-6. Checking Fleld Winding for Open
Circuit

Figure SL~T. Testing Brush Holder

INSPECTING & REPAIRING ARMATURE

Separate armature (§) from frame support {17) by

the two apart. Take care to retain the shim
washera (B, 7, 8 & 9} an shaft ends of the armature
assembly for reuse.

Check the commuiator for roughness, burned or
scored surface. If necessary, torn dowm the com-
mutator in a lathe Just enough to clean up and true,

5110

Check the commutator for out-of-round condifion
with Vv blocks and an indigator. If the commutator
put-of-roundness i more than 0.0L6 inch, the com-
mutator should be turnsd down in a lathe and sanded -
with fine sandpaper until true amd smooth. Mount
arpatire in lathe on its bearing seats not on ghaft
centers. Never sand a commutator with emery cloth.
Particles will imbed themselves in the copper sur-
face, holding the brushes off the commutator far
enough to cause heavy arcing and burning.

Check the commutator for mica depth. If the depth
is less than 0.008 inch, undsrcut the mica approxi-
mately 0.025 inch. Be sure that no burra are lefi
and no copper dust remains between the segments
after the undercutting operation is completed. Un-
dereutting is usually done with a special undercutting
mazchine. If one is not available, satisfactory under-
cutting may be done with a piece of hacksaw blade.
Carefully thin down blade width, if neesssary, until
offset saw teeth are the same width as slots in com-
mutator. Slots must be sguare-boftomed for good
regulta, See Figure 5L-8.

T

‘/—\ T COMMUTATCR

STARTING GROOVE [N MICA
WITH 3 CORNERED FILE

IO oo | I

AOTT

e COMMUTATOR

_‘/f-“\-

UNDERCUTTING MICA WITH PIECE
OF HACKSAW BLADE

WRONG WAY RIGHT WAY

MICA — SEGMENTS _' ' £~ MICA

MicA MUST BE
CUT AWAY CLEAN
BETWEEN SEGMENTS

MICA MUST NOT BE LEFT
WITH A THIN EDEE NEXT
TO SEGMENTS

Figure 51.-8. Recessing Mica Separators

REPLACING BUSHINGS

Ingpect the two armature shaft bushings. If thebush-
ing In frame support {17) shows too much wear, re-
place the entire frame support. K bushing (198} in
cover {2} shows too much wear, the bushing should
be replaced. In this case, tap gut plug (18) and press
out bushing (19) with z suitable drift, replacing it
with & new one.
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Replace plug (18} and secure in place by peening
metal over with a punch just enough to keap the plug
in place. Always replace plug (18} to keep out dirt.

REPLACING PLANET & RING GEARS (See Figures
5L~-8, 5L-10, 5L~11,amd 5L-12)

(Early Type Starter) Separate drive end assy. (20)
from frame support (17) by pulling them apart,
This will expose planet gears (21) and ring gear (23)
mounted in drive end assembly {20). Remove the
three planet gears (21} firat, then ring gear (23} as
follows,

20. Drive End 'Assemhh-
21, Planet Gear

22, Washer, Thrust
24. Cotter Pin

Figure 51-8. Replacing Planet Gears {21)
(Early Type Starter)

{Late Type Starter] Remove two serews (194) along
with lockwashers. Separate drive end aggembly {20}
from frame suppart (17} by pulling them apart, Take
care to retain the shim washers (198} and spring
washers (19C) for reuse when reassembling. This
-will expose planet gears (21} and ring gear (23)
mounted in drive end assembly (20). Remove the
three planet gears (21) first, then ring gear as
foliows,

20. Drive End Assembly 22. Washer, Thrust

21. Planet Gear 24. Cotter Pin

Figure $1~10. Replacing Planet Gears {21] . -
{Late Type Starter)
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20, Drive End Assembly
23.  Ring Gear
25. Dowel Pin

Figure 5L-1%.- Replacing Ring Gear (23)
;" (Barly Type Starter)

20, Drive End Assembly
23. Ring Gear

Figure 5L-12, Replacing Ring Gear (23)
{Late Type Starter)

Remove 'the three cofter pins (34) which retain planet
gears (20). Slip the gears off alomg with the bwe
shim washers (22)which go'with each. There is one
washer under and one on top. Imspeet for worn or
chipped teeth and replace if needed.

With planet gears (21) removed, ring gear (23} can be
removed next, First pull ouf dowel pin (25) used on
early type only, then ring gear (23), itself. The
gear, which is a slip fit, comes out by working it out-
ward evenly all around until it slips free,

CHECKING SPROCEKET END PLAY

Check the end play of the starter motor sprocket
(29) mounted on drive end assembly (20) spline shait,
End play should be from 001 in. t0 .008 in. End play
iz adjusted by removing retaining ring (28) and
sprocket {28) from shaft and added or removing 0.2
mm shims (27), as required to obtain specified end

play.
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Dlaassembly of the unit beyond this polot is not
needed generally.

LUBRICATION
Lubricate as follows before reassembling.

Lightly pack Harley-Davidson “Grease~All" in two

acea: on the ball bearing in drive end assembly (20)
behind the atarter motor sprocket (29) and on ring
gear (23) and planet gears (21).

Using Hght lubricating oil, apply a thin coaling to
bushing (18) and to the bushing located in frame sup-
port (17). These bushings support the armature
ghaft.

REASSEMBLING (See Figure 5L-1)

Putdng the unit back together bagically requires
deing thexabove steps in reverse oxder. The only
special requirement ig to align those parts that go
together in one way ooly.

5L-12

Check both rubber gaskets (26) and replace if they
are dried out or broken.

{Early Type Starter} Dowel pin {25) locates ring gear
{23) in end drive asgembly {20). This pin also posi-
tions frame gupport {17} when joined to drive assem-
bly (26). Next, align the one tab on brush holder (3)
ta locate it properly in frame (4). A& second tabon
nolder {3} matches a slot in cover (2) which forces
frame (%) and cover (2) to position correctly when
they are joined together, Finally, thru bolts (1) must
pass through the holes In cover (2} and thread
directly into the holes in drive end assembly (20).
“Torque bolta (1) 20-25 in-Ibs.

(Late Type Starter) Align the one tab on brush holder
{3) to lacate it properly in frame {4). A second tab
on holder (3) matches a slot in cover (2} which forces
frame (4) aznd cover (2) to position correctly when
they are joined together, Thru bolts (1} thread
directly into the holes in drive end assembly (20).
Screws (19A} connect the drive end assembly {20) to
the frame support (17), Use one thick shim and
three thin shims {198 and 18C) for proper spring
washer (18C) preload. Torgue bolts (1) and serews
(194) 20-25 in.-1b=.

o
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e SERVICE TOOLS

95860-67TP CRANKSHAFT DEGREE INDICATOR 97206-61P GENERATOR ARMATURE PULLER -
TOOL SPRINT
Used for timing ignition with :
T g Lot
iT JUIUE, DGETeN Lhes. o Threaded callar of toal 15
taches to generator shaft, & . 2
crewed into armatire tapped
hole and tool bolt turned to
PISTON POSITION GAGE : iree armature.
W © Gage screws into spark plug

hole and rod indicates correct
piston position for setting ig-
nition timing.

95883-67 Jenttion Timing Gage
- 1967 & later sprint.
95686-67 Gage Rod Omly -
1967-68 Sprint.

Note: All rods can be used
intarchangeably in Gage As-
sembly,

97302-61 GENERATOR POLE SHOE ARPOR

Used to {orce field coils and
pole shoes in place when in-
stalling in generator frame,

Used to view flywheel timing 47292 -61F TWO JAW PULLER
mark for ignition timing,

Use with 2 - Part No. G2081-
63IP boits to pull alternator
rotor.

97306-73P ALTERNATOR ROTOR HOLDING TOOL

Used to keep rotor stationary
while removing shaft nut.
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INSTRUMENTS

SERVICING SPEEDOMETER

GENERAL

To lubricate the speedometer drlve cable care or
replace a damaged or brokes eore, proceed a3 fol-
lows:

Loosen speedometer case ecoupling nut from head, -

Slip drive cable core out of conduit. To freea
broken cable core from gonduit also disconnect the
lower case coupling nut at the (ront wheel drive unit
and withdraw broken piece of cable from Iower end
of conduit, d

To free speedometer head carry cut the above men-
tioned procedure for repairing or replacing a speed-
ometer drive core. Remove the two kpurled speed-
ometer mounting nuts and locks and lift the speedom-
eter head out of housing,

To install a speedometer head and drive case reverse
the order of disasssmbly. ’

Install gore in upper end of conduit, applying a light
coat of graphite grease to the core as it i3 inserted
in the conduit, Cormnect case coupling upper end to
speedometer head, engaging sguared end of core in
speedometer shaft. Be sure to tighten both case cou-
pling nuts securely. E:

SERVICING TACHOMETER
GENEFAL

To lubricate tachomefer drive cable core or replace
a damaged or broken core, loosen tachometer case
coupling nuts and slip drive cable core out of conduit,

To remove tachometer head from bracket, remove
nuts, washers and lockwashers from studs, Installa-
tion is the reverse of removal.

TACHOMETER DRIVE UMIT (Fig. 6D-1)}
Remove tachometer drive unit (1} from crankcase
cover by removing two screws (2). Clamp drive unit

gecurely in a vise and remove driven gear guide
plug (3} by tapping on one flat of the hex with a flat
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punch or similar tocl. Remoave driven gear (4).
Remove staking which secures washer (5) in housing
recess. Clamp tang end of driving gear (6) in vise
and tap or pull housing free from gear and hearings
{7). Support outer races of bearings and tap ends
of gear shaft to remove bearings from pear shaft.
Inspect and replace all wom or damaged paris.
Assemably 15 essentially the reverse of disassembly.
Tang on end of drive shaft must engage slot In drive
fitting on engine crankshaft.

LUBRICATION

Lubricate cable core every 5000 miles with graphite
grease. Use hand grease gun to apply a small quan-
tity of grease at fitting en drive housing every 2000
miles, DO NOT OVER LUBRICATE,

1. Dxlve Unit

2. Screws

3. Guide

4, Driven Gear

5. Outer Washer

6. Drive Gedr

7. Bearing, Drive Unit (2)

Figure 6D-1. Tachometer Drive Unit
{1972 & Earlier)
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