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FOREWORD

This service and repair manual has been prepared with two purpases 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 Harley-Davidson mechanic the latest field-tested and factory-approved major repair

methods. We sincerely believe that this manual will make your association with
Harley-Davidson products more pleasant and profitable.

HOW TO USE YOUR
SERVICE MANUAL

Your Service Manual is arranged for quick, easy
reference. This menual is divided into numbered sections
entitled “'Chassis,” “Engine” and “Transmissien.” Sec-
tions are then divided into sub-sections. The Engine
Section, for example, is comprised of “Cylinder” and
“Grankcase” sub-sections.

Use this manual as follows:

Chegk the Tahle of Contents located in the front of
each section to find subject desired.

2. Page number is listed across from subject.

3. Each section s printed with sction number for
guick general location of subject. Pege number
consists of section number and sub-section letter
and sub-section page numbar.

4. Information is presented in a definite orfer =
follows:

Minor adjustments
Minor maintenance or repair
Complets disassembly

Clezning
Major maintenance or repair
Assembly

In figure legends the number following a name of a
jpart indicates the quantity necessary for one complete
assembly.

All information or servicing a part should be read
before repair work is started to avoid needless disassem-
Bly.

USE GENUINE
REPLACEMENT PARTS

To insure 2 satisfactory and lesting repair job,
follow the manual instryctions carefully 2nd use only
genuine Harley-Davideon replacement parts.

This is your insurance that the parts you are using
will fit right, operate properly and last longer. When you
w2 genuine Harley-Davidson parts you use the best,

Harley-Davidson products are manofctured under one or mors of the following patents: U.S. Patents ~

D-199,479,2510222, 2574739, 2770869, 2763927, 2788676, 2872660, 2986162, 2987934, 2998805,

3116089, 3144631, 3144860, 3226994, 3229792. Canadian Patents — 487981, 490652,
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BUG-GLIDE PRODUCT 1
ELECTRA-
GLME. GENERAL A

SECTION 1A GENERAL

GENERAL

SPECIFICATIONS Bore . (87.3mm) 3-7/16 in.

DIMENSIONS

Wheel Base ..
Overall Length
Overall Width .

CAPACITIES

NOTE: The engine (serial mumber is stamped
o0 the left side of the engiue crankcase, Al-
ways give this number when crdering parts or

making an inquiry.

TRANSMISSION
ype 7 Type - SLdUcLiuil Constant Mesh
Horsepower . . FLH Speeds - Foot S > e « -4 Forward
. 4 Forward

£, - 5 .
(Optional) 3 Forward and 1 Reverse

F
Taxable Horsepawer. ., .

SPROCKETS AND GEAR RATIOS

—
SPROCKET TEETH 4 SPEED 3 SPEED
ALL MODELS TRANSMISSION TRANSMISSION
Cluteh . . .....37 SoLo SIDECAR SOLO SIDECAR
o )
Rear Wheel ... 51 | FL , FLH FL and FLH FL | Fiu | FL FLH
Engine Sprocket 2 22 21 25 ze 18 21
22 {1965 and later) 22 {1965 and later)

High Gear Ratio 37 357 | 408 373 | 357 | 450 | 408
3.90 {1965 and later) 2.90 (1965 and later)
TIRE DATA
TIRE PRESSURE - POUNDS
TIRE SIZE
FRONT REAR SIDECAR

SOLO RIDER 510x 18 20 24

5.00 x16 12 18
RIDER AND ONE 5.10x 16 20 26
PASSENGER 5.00x 15 12 20
RIDER AND ONE 5.10x 16 2z, 2 29
SIDECAR PASSENGER 5.00x 16 14 20 4
OR 150 LB. LOAD

Above tire inflation pressures are based on rider and passenger weights of approximately 150 1bs. each.
For each 50 Ibs. extra welght, increase pressure of rear tire 2 Ibs., front tire 1 Ib., and sidecar tirs 1
1b. IMPORTANT: Above tires supplicd as original equipment are identified on the sidewdl] as follows:
Goodyear 5.10 x 18 Speed Grip and Goodyear 5.00 X 16 Super Eagle 100. These tires are of special de-
slgn to provide maximum roadability, and should be used exclusively for replacement. CAUTION: Uge
only 5.00/5.10 X 16 inner tubes with 5.10 x 15 size tires — 5,00 % 16 tube does not fit correctly.

Revised: 3-69 1A-1







 SERVICE
SECTION 1B

SERVICE

prODUCT |

SERVICE B

SERVICE

SERVICING A NEW MOTORCYCLE

PREDELIVERY

Service operations to be performed before delivery
to custumer are specified in the Setting Up Instruc-
tions and Important Instructions included with new
vehicle,

CHECK AT FIRST 500 MILES
1. Drain oil tank through drain plug, flush with
kerosene and refill with fresh ofl.

2, Clean ail filter (if applicable).
valve and tappet ail supply screen.

Clean overhead

3. Draln transmission through drain plug and rofill
1o level of filler opening with fresh oll. Use same
grade oil used in engine.

4. Lubricate all polnts indicated for 2000 mile at-
tention in the regular service intervals chart.

5, Atm hendlight,

6. Inspect and service air cleaner if needed.

T, Cheek udjustment of chuins and readjust if nec-
snary

8. Chock lubrication of front chain and readjust
chain oller adjusting screw if necessary (1964 and
eazlier Models).

D. Check lubrication of rear chain and readjust
ohaln oiler (il pravided)

10. Check wheel mounting bolts and tightes if needed.
These bolts must be kept very tight.

11, Check level of solution in battery and add dis-
tilled water If needed. See that terminals are clean
and connections tight.

12, Cheek tlightness of all cylinder head balts and all
eylinder base nuts, and tighten where necessary.

13. Check brake adjustment and hydraulic fluid level.
14. Check tire pressure and inspect tread,

15. Check {rant fork bearing adjustment.

16. Clean carburetor gas strainer.

17. Clean chain housing magnetic plug (if applicable).

Revised: 3-69

18. Inspect and clean spark plugs.

18, Check ignition timing and cireuit breaker point
£2a

20. Check all nuts, bolts and screws, and tighten any
found loose.

21. Check and tighten wheel spokes.

22. Check clutch adjustment.

23. Road test.

CHECK AT FIRST 1000 MILES
1. Drain ol tank and refill with fresh oil.
2. Clean oll filter (if applicable),

3, Check level of oll in Lransmission and add ofl if
needed. Use same grade of oll used in engine.

4. Service air cleaner.

5. Check adjustment of chains and adjust if neces-
sary.

6. Check lubrication of front chaln and readjust
chain oiler adjusting serew If necessary (1964 and
earlier Models),

7. Check lubrication of rear chain and rendjust
chain oller (if provided).

#. Check level of solution in battery, and add dis-
tilled water If peeded. See that terminals are clean
and connections Light,

#. Check circuil breaker point clearance and adjust
if necessary

10, Check brake adjustment and hydraulic fluid level.
11, Check elutch adjustment.

12, Check tire pressure.

13. Road Test.

Above operations are described fully in section per-

taming to particular part of motorcycle. See table of
contents for location.

1B-1



SECTION 1B DUQ-GLIDE
Product - Service

REGULAR SERVICE

The foliowizg chart cutlines and L intervals after per-
formance of service on a new motorcycle and the initial break-in period. Refer 1o Figure 1B-1
when using the chart.

IMPORTANT: To prevent over-greasing, use hand greass gun on all grease fittings,

REGULAR SERVICE INTERVALS CHART

FIG. FIG. FIG.
1B-1& 1B-18 1B-1 &
REGULAR | 1B-1A 1B-1A 1B-1A
SERVICE | INDEX INDEX INDEX
INTERVAL | NO. GREASE ¥0. o NO. SERVICE
EVERY 14 |Rear Chain (f chain | 24 | Air Cleanor
1,000 MILES oiler not used) 25 | Battery
26 | Rear Chain Adjust-
ment
33 | Hydraulic Brake
Fluid
EVERY 10 |Saddle Post 15 | Clutch Hand Lever 21 | on Filter
2,000 MILES 0 |Suddle Bar Bearing S | Brake Hand Lever 28 | Fuel Strainor
8 | Rear Brake Pedal 23 |Clotoh Control Cable | 20 01l Seraen
Boaring 20 Brake Cable (if applicable)
11 | Foot Shift Lever 7 | Throltle Control 34 | Front Chain Adjust-

Bearing ment (1905 and
1 |Hand Cluteh Booster | 12 |Spark Control Cable

later
Bearing (1964 and easlier) 50 | Front Chain Oiler
17 | Front Wheel Hub 21 | Clutch Booster Lever| Rear Chain Oiler
Thrusl. Bearing Rod Clevis (1867 31 | Circuit Breaker
(1666 & earlier) and earlier) in
18 | Rear Wheel Hub Shifter Control Cluteh Adjusiment
Joints Brake Adjustment
(1968 & earlier) 4 Generator Bearing
(1980 and earlier)
Bearing 19 |saddie Post Roller
224 | Rear Fork Pivot and Bolt
Bearing (1962
Maxdel)
EVERY 7 | Throtte Control Replace:
5,000 MILES Spiral 32 Spark Plugs
OR 1 YEAR 6 | spark Contral Spiral 27 Qil Filter Element
(whichever 11964 and earlier) 31 | Time Ignition
comies [irst) 2 | Front Wheel Hub Tires
(Centes) (1966 and 4 | Check Generalor
earlier) Brushes
13 |Rear Wheel Hiub 35 | Check Shook Rub-
(Center) {1966 and ber Bushings
earlier)
Sidecar Wheel Hub
(Center) (1966 and
earlier) '
16
Engine Sprackel.
(1284 and earlier)
3 |Circuit Breaker
Camshaft
speedometer and
Tachometer
Cables

1B-2 Reviged: 368



DUO-GLIDE

REGULAR SERVICE INTERVALS CHART (CONT)

SECTION 1B
Produce - Service

(1961 and lates)

FIG FIG. FIG.
1B-1 & 1B-1& 1B-1 &
REGULAR | 18B-1A 1B-1A 1B-1A
SERVICE | INDEX IRDEX INDEX
INTERVAL NO. GREASE NO. oI NO. SERVICE
EVERY 22 | Repack Rear Fork
10,000 MILES Bivot Bear
(1959 to 1961
Models)
4 | Generator Beari

EVERY
50,000 MILES

Repack Steering
Head Bearings

WEEKLY

Check Tires
Check Battery

Revised: 6-67

Figure 1B-1A. Lubfication and Service Chart (1964 & earlier Models)



SECTION 1B DUO-GLIDE, ELECTRA GLIDE
Produce - Service

n

16 4M

. 15322310 27
] A

nm 34 14

Figure 1B-1. Lubrication and Service Chart

Revised; 5-68



DUO-GLIDE

SECTION 18
Product - Service

SERVICE INTERVAL ENGINE AND musulssloN
[LES
300 MILES | 1,000 MILES | 2,000 MILES or 1 YEAR
ENGINE OIL Check Check Change
TRANSMISSION OIL Check Change Change
LUBRICANTS TO USE HARLEY-DAVIDSON GREASE - ALL GREASE
ENGINE AND TRANSMISSION
HARLEY-DAVIDSON OIL
Use for all bearings on motorcyele, except where
Use proper grade of oil for the lowest femperature ather special lubricants are recommended,
expected before next oil change period as follows:
Use Air Temperature
Harley-Davidson) Uss | (Cold Engine Starting HARLEY-DAVIDSON CHAIN GREASE, CHAIN SAVER
oil Grade Conditions) AND CHAIN SPRAY.
Medium Heavy 75 Above 20°F.
Special Light 56 Below 40°F.
Regular Heavy | 105 |Severe operating conditions Designed especially as 2 chain lubricant.  Penstrates

at ligh air termperatures. inner bearings for = long chain life,

Reviced: 5-68 1B-4A






bt SECTION 1€

LOCATING TROUBLE

PRODUCT |

LocaT
TROUBLES ©

LOCATING TROUBLES

The following eheck list will be helpful in locating
‘most operating troubles:

IF ENGINE STARTS HARD

1. Spark plugs in bad condition, or partially fouled,

2, Spark plug cables in bad condition and “leaking."

3. Circuit breaker points out of adjustment or in
o

condition.

4, Battery nearly discharged.

5, Loose wire connection at one of battery termi-
nals, or at coll oF cireult breaker,

6, Carburetor not adjusted correctly.

7, Defective ignition coil.

6. Defective condenser,

9. Engine and transmission oil too heavy, (Winter
operation).

10, Engine ignition spark not timed properly.

11, Cireuit breaker cam sticking in advance position.

IF ENGINE STARTS BUT RUNS
IRREGULARLY OR MISSES

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

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

6. Condenser connections loase,

G, Defective ignition coil.

7, Defactive condenser

8, Battery nearly discharged.

9. Loose wire connection at one of battery termi-
nals, or at eoil or circult broaker.

10. Intermittent short circult due to damaged wiring
insulation,

11, Water or dirt in fuel system and carburetor.
12, Gasoline tank cap vent pligged or carburetor
vont line clased off restricting fuel flow.

13, Carburetor not adjusted correctly.

14, Weak or broken valve springs,

IF CRANKING MOTOR DOES NOT OPERATE OR
DOES NOT TURN ENGINE OVER.

1. Ignition switch i not on.
2, Transmission is not in neutral,

3. Discharged battery, or loose or eorrpded con-
necticns (solencid chatters).

4. Starter control eircuit, relay or solencid defec-

tive.
5. Clutch slipplag.
6. Electric starter shaft pinion gear not engaging.

IF ENGINE TURNS OVER BUT DOES NOT START
1. Gagaline tark empty,
2. Gasoline valve shut off.
8. Gasoline line clogged.

Revised: 6-67

4. Discharged battery or loose or broken battery
terminal connection, Check by turning light switch
nON."

5. Fouled spark plugs.
€. Spari plug cables in bad condition and "leaking.”
7. Badly oxidized ignition circuit breaker points,
8. Circuit breaker points and/or Ignition timing
badly out of adjustment.

9. Loose wire coanection at e of battery termi-
nals, or at coil or eircuil breake:

10. Defective ignition oil.

11. Defective condenser,

1: Clutch slipping and startor not. tarning engine

o T ———— tight.
i Englnc Dioded with gasoline as & rosult of aver-

o R — heavy {winter
operation).

IF A SPARK PLUG FOULS REPEATEDLY

1. Too cold a plug for the kind of service or for
type of engine,

2, Piston rings badly worn or in bad condition oth-
erwise,

IF ENGINE PRE-IGNITES

L. Excessive carbon deposit on piston head or in
combustion chamber,

2. Too hot a spark plug for the Kind of Service or
for type of engine.

3. Defective spark pl

L tgnition tinting tho svaneed

IF ENGINE OVERMEATS

L. Insufficient ol supply, or oil not circulating,
2. Leaking valves.

3. Heavy carbon depos

4. Carburtor adjustment too lean.

5. Ignition timing too late.

6. Low power - cireuit breaker cam sticking in re-
tard position.

IF ENGINE DETONATES

1. Unsuitable fuel (octane rating too low),

2. Heavy deposil of carbon on piston head and in

combustion chamber (decreases combustion space,

thereby increasing compression ratio, Tho higher
e compression ratio, the higher the octane rating

d fuel required).

IF OIL DOES NOT RETURN TO OIL TANK
1. Oil tark empty.

2. Scavenger pump gear key sheared.
3. Ol feed pump not functioning,



SECTION 1C
Product - Loeating Troubles

IF ENGINE USES TOO MUCH OIL

L. Breather valve incorrectly timed.

2. Piston rings badly worn o in bad condition oth-
erwige.

3. Chasn oiler adjusting screw adjusted for an ex-
cessive amount of oil.

4. 011 leak to cutside.
EXCESSIVE VIBRATION

1. Cylinder head bracket loose ar broken.

2. Engine mounting bolts loose.

3, Broken frame.

4. Front chain badly worn, or links tight as a re-
sult of insuificient lubrication.

5. Transmission and/or transmission sub-mount-
ing plate loose in chassis.

6. Wheels and/or tires defective.

IF GENERATOR DOES NOT CHARGE

Brushes Tadly worn.

Brushes sticking in holders.

Voltage regulator not grounded.

Voltage regulator mean’ev:lh' adjusted.

Defective voltage vegulat

Commutator dirty or wily.

Positive brush holder grounded.

Generator A" terminal grounded.

Loase or broken wire in gensrator-batters cir-

B el P e

euit.
10. Broken field coil wire or loose terminal [oth
coils).

11, Commutator shorted.

12. Defective armature.

IF GENERATOR CHARGING RATE IS
BELOW NORMAL

1. Veltage regulator incorrectly adjusted.
2. Broken field eoil wire or loose terminal (one
coil).

3 Commutator worn and not furning true With
shalf - throws brushes at high speed.
4, Commutator dirty or oily.
Brushes gummy and shuggish in holders.
6. Defective armature,

IF CARBURETOR FLOODS

Float set too high (1966 & earlier).

Inlet valve sticking.

Inlet valve and/or valve seat worn or damaged.
Dirt or other foreign matter between valve and
its seat.

s e

DUO-GLIDE

5. Carburetor float not located correctly in bowl =
may be binding (1986 & earlier).

6. Carburetor inlet lever not et correctly (1967).
. Excessive “pumping” of hand throttle grip.

IF TRANSMISSION SHIFTS HARD

3. Transmission oil too heavy (winfer operation).
4, Shifter forke (inside transmission) sprung as a
result of using too mmch force when shifting.

5. Corners worn off shifter clutch dogs finside
transmission) - makes engagement diffieuls
IF TRANSMISSION JUMPS OUT OF GEAR

1, Shifter rod improperly adjusted.
2. Shifter forks (inside transmission) improperly

finside transmission)

1. Clutch controls improperly adjusted,
2. Insufficient cluteh spring tension,
3. Worn 2nd/ar oil soaked friction discs.

IF CLUTCH DRAGS OR DOES NOT RELEASE

1. Cluich controls improperly adjusted.
2, Cluteh spring tension too tight.
3. Friction discs gummy.

4. Cluteh key ring badly worn.

5. Clutch dises warped.

IF CLUTCH CHATTERS

1. Clutch disc rivets loose.
2. Clutch sprung disc too flat,

IF BRAKE DOES NOT HOLD NORMALLY

1. Brake shoes improperly adjusted.

2. Brake controls binding.

3 Bk it seoresied Sk Sk i e
sult of over-lubrication,

4. Brake linings badly Worn.

5. Brake drum badly worn or scored.

6. Brake shoes not centered.

{Hydraulic brake oaly)

1. Master cylinder low on fluid,
2. Brake line contains air bubbles.
3. Master or wheel cylinder piston woin.

Revised: 0-66
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CHASSIS 2

SERVICE MANUAL buO-GLIDE
ELECTRA-
GLIDE
SECTION 2B DRIVE DRIVE B
DRIVE
CHAINS Specified froat chain play is 1/2 in. for 1984 & ¢ar-

GENEEAL

Chain adjustment must be checked at regular inter-
als of 1000 miles for rear chain and 2000 miles for
front chain, Rear chain reguires more freguent at-
tention than front, or primary chain. As chains
stretch and wear, they run lighter at ane spot than

another. Always adjust free movement af tightest
Shot  chain o Allow speaihied play midway berwees
sprockets, Do not adjust tighter, Running chains (o
tight will result in excessive wear, particularly on
chaln tensicner shoe of 1985 and later models.

Inspect chains frequenily for cracked, brokem, or
badly worn links. The rear chain may be takes apart
for replacement of repair at the conpecling, or
master link. The front chain does not have 3 coa-
necting link. It is necessary (o remove ihe engine
sprocket before the chain is removed for replace—
ment. Repair of the Tear chain is pat recommended.
See "Stripping Motorcycle for Engine Repair,” Sec-
tioa 34, for engine sprocket removal.

FRONT CHAIN ADJUSTMENT

1964 and earlier Models:

To adjust front chain loosen four nuts and one cap
screw that secure the transmission to its mounting
plate and bracket on the right side frame tube. Move
the transmission backward or forward by means of
the adjusting serew at the rear of e transmssica
on the right side. Turn atjusting screw clockwiss to
tighten chain and counterclockwise to loosen chain.

lier models.
transmission securcly to ifs mounting. Check
mountizg plate balts occaslonally and keep them
tight.

Adjusting front chain requires adjustment of rear
chain. Moving the transmission to adjust the front
chain may require adjustment of gear shifter and
clutch controls. Readjust if necessary (see "Adjust-
ing Clutch Contrel,” Section 4B, and "Adjusting
irkage, Section 4D).

1965 and later Models (Fig: 2B-1)
Remove rear pivot Balt from 16ft foatboard and swing
rear end of footboard down, away from chain cover,
Remove B cover altaching screws and remove cover.
Front chain fension is adjusted by means of a shoe
{1) which is raised or lowered underneath the chain
to tighten or loosen it. The shoe support bracket (2)
moves up or down in slotted backplate (3) after
IooSening center bolt [4) in backplate nut. Adjust
shoe Support as necessary fo oblain specified up and
down free movemesl in upper strand of chain, mid-
way between sprockets and retighten bolt securely

Front chain adjustment:

5/B to 7/8 in chain slack wilh cold engine

3/8 to 5/8 in. chain slack with hot engine,
Shoe support brackel (2) and outer plate (5) have two
5625 of shoe attaching holes (A and B so that entire
assembly can be inverted to accommedate various
sprocket sizes or chain lengths. To change over,
remove center bolt (4), remove two shoe attaching
capscrews (6) {rom set of holes (A), invert shoe and
attach 1o alternate set of lioles (B) with eapscrews
(8] Invert support bracket and cuter plate and re-
attach with cenier boli engaged in backplate nut,

Figure 2B-1. Adjusting Front Chain
{1965 and later)

Revised: 9-66

Figpre 2B-1A. Adjusting Rear Chain




SECTION 2B
Chassis - Drive

REAR CHAIN ADJUSTMENT (Fig. 2B-14)

Remave the rear axle mit, lock washer, and loosen
brake sleeve nut (1) and brake anchor stud mut (4).
Locsen the lock nuts on wheel adjusting screws (2),
Turn the adjusting serews as necessary to correetly
adjust the chain, Tura each screw (3) an equal mum-
bor of turns in order to keep wheel in alignment.
Check correct alignment of the wheel to see that the
tire runs in center of rear fork and also that the rear
sprocket runs centrally inthe chain. Specified rear
chain play is 1/2 in. When readjustment is com-
pleted, be sure w securely tighten the sleeve mut,
anchor stud nut, axle nut, and adjusting screw lock
nuts in that order,

FRONT CHAIN LUBRICATION

wlier Models

A well lubrieated chain has an oily surface and is
clean and free of discoloration. If chain has a
brownish hue and a rusty appearaice at the side and
center plates, it is under-lubricated even though the
surface may be aily, Readjust the front chain oller
as follows: Loosen lock mut (1, Fig. 2B-2) and turn
adjustiog serew (2, Fig, 2B-2) outward for more oil;
turn Acraw inward for less ail. Turn screw only a
fraction of a turn at a time. Lock adjusting screw
in place with lock nut,

The adjusting screw fits into an orifice through which
ongine oll bleeds to the chain and controls the flow of
oil by controlling the size of the orifice. Since very
nulv ail |8 needed to lubricate the chain, the orifice
y small. Sediment and gummy matter accuma-
take 1 the olf supply and form deposits in and around
this orifice, gradually decreasing the oil supplied to
the chain, A chain that has been lubricated per-
fectly the first 2000 miles may run short of oil the
cecond 2000 miles, For this reason, even though in-
spection Indicates the chain is amply lubricated, it
1& advigable to flush away accumulated sediment and
restore the orilice to its original size at intervals
of approximately 2000 miles, To o this, loasen the
chain oller adjusting serew, and back it oul exactly
two full turns, Tighten lock rut. Operate this way
for a few miles and then reset screw to its estab-
lished setting. To reset adjusting serew 1o its es-
tablighed setting, turn adjusting screw inward exactly
two full turns and lock in place with loek mut.

1 pstablished setting of adjusting Screw should be-
come completely lost while making readjustment or
flushing orifice, back up lock sut and tum the Screw
inward until its point bottoms lightly firmly
against its seat. Then back screw out about 1-1/4
furng and establish this sefting with lock nut, This
is the approximate original factory setting.

1955 and later Models:

A fixed amount of vil i8 Supplied through an 6il line
from metering orifice in the oil pump. Oil drops on
{ront irom oiler outlet tube (7, figure 2B-1.
Excess oil collects at rear of chain compartment and
is drawn back ints engine gearcase breather.

28-2
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Figure 2B-2. Adjusting Front Chain Oiler
(106 rlier)

When the front chain adjustment |8 chocked at 2000-
mile intervals, also chock to see that ofl comes out
of oiler tube when engine i running, when viewing
through cover inspection hole, If oil does not come
from otler, the supply orifice at pump is probably
blocked due to accumulation of dirt, and requires
cleaning, To do this, remove orifice screw and
washer from ol pump and blow out passage o chain
compartment with compressed air.

HEAR CHAIN LUBRICATION

Under normal operating conditions brush the dirt off
and lubricate the rear chain

Lubricate with Harloy-Davidson
available; if not, use lightest en

vals,
Chain Saver" if
ne oll available,

If motoreycle is equipped with rear chain oller, dis-
regard above instructions and proceed us follows:
At regular 2000-mile intervals, make a close inspecs
rear chain. If rear chain doss not Appear to
be getling sufficient Iubrication, or if there iy evi-
dence of an over-supply of oil, proceed as follows!

CHAIN GUARD OILER: On 1964 models equipped
with front chain guard oller, the rear chain receives
its lubrication from the rear chain oiler outlet tube
located at the rear of the froni chain guard back. A
shelf inside the front chain guard picks up oil thrown
off by the front chain, This oil drains out through a
small tube onto the rear chain.,

Check the front chain oiler adjustment as explained
previously under “FRONT CHAIN LUBRICATION".
Normally, i the front chain ciler is adjusted for cor-
rect front chaip Jubrication, the rear chain will be
adequately Tubrieated.
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1t the rear chain is dry, the oiler outlet tube may
have become blocked with dirt. This may oceur
when motorcycle = operated Mr extremely

or dirty conditions. Check to see that ailer outlet
tube i5 open nymzzu.,,;ur'uu_-mmm
fube behind the chain guard,

OIL_RETURN LINE BLEED TYPE OILER: This
réar chain oilér is located on the oil retumn linc at
uumlpump "l'n adjust the chain ciler, follow the
same pro explained in adjusting the front chain
oiler Elﬂﬁ1 uli earlier Models).

Normal setting of adjusting screw is 1/4 turn open.
U orifice becomes blacked it will be necessary to
clean as follows:

Buck out adjusting serew lock nat as far as possible
without allowing the adjusting screw to turn.

Turn adjusting screw inward until it bottoms on its
seat. Keop a count of the mumber of turns,

Remove adjusting serew and clean orifice with com-
pressed air,

Re-install adjusting screw and turn it isward until it
bottoms on 118 seat,

Turn adjusting screw outward the same mumber of
wrns determined in step 2 and lock in place with
locking nut,

LUBRICATION - UNUSUAL CONDITIONS

I the motoreyele is operated under extremely dusty
or dirty conditions, whether equipped with a rear
chain oiler or not, additional lubrication of the rear
may be advisable. Remove chain from motor-
eycle, Soak and wash thoroughly in a pan of kero-
sone. Remove chain from keroSene and hang s
kerosene will drain off. lmmerse in a pan of grease
heated to consitency of light engine oil, or use light
engine ofl. While immersed, move chain around to

wipe all surplus grease or oil from surface of ﬁnjn.
Install chain on motorcycle. Inspect

and spring clip nmely lnr u condition, Mh“ if
at all questionable, spring clip is properly
and securely locked m ‘pi.u lnﬁ: ‘with open end trail-
ing direction of chain travel.

REMOVING AND INSTALLING REAR CHAIN

Locate and remove spring on connecting link. Free-
fit_connecting link used on early models can be re-
moved by hand. Connecting link having press fit in
gide plate can be pressed apart with Chain Tool, Part
No. 95020-38 which is supplied in accessory rider
tool kit. A Shop Tool is available under Part No.
95021-29 for this purpose. To install new press fit
connecting link, use Rear Chain Assembling Tool,
Part No. 8502085,

REPAIRING DRIVE CHAINS

To répair a chain, remove mmaged link or links by
pUShAr out pias Wilh chain repair lool. Assemble
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rew. links and secure with comnecting links. Front
¢hain is a double-row or duplex chain; rear chain is
a siagle-row chain. The chain tool furnished in the
tool kit is designed to accommodate both, Note:
Repair of front chain by use of a repair link is not
recommended for chain tensioner eguipped models.
Entire chain should be replaced. This will avert
chain breakage and possible damage to the crank-
case.

GAUGING CHAIN WEAR

When chain has been removed for nl.unin[(. cheek it
for elongation caused by wear as follows

1. Lay chain oa a flat surface,

2. Take up the play in the links by pushing the chaln
ends toward esch other, a fow links at a time,

3. When the chain is fully compressed, measuro ita
length, Stretch the chain to its full length and meas
ure again, Replace rear chain if play exceeda 1 ln,;
replace front chain if alay exceeds 1 1n,

Front chain is not vqlllppld with & eonnecting
lisk o it may be ehecked only if it has been
opened for repair. Fronl chain of models
with tensioner shoe should nol be opened,
Replace chain when you run out of shoe d-
Justment,

REMOVING AND INSTALLING FRONT CHAIN

1964 and earlier Mode!

Remove chaln guard cover. I matoreyele |s equipped

with compensating sprocket, use Compensating

Sprocket Shaft Nut Wrench, Parl No, D4557-35, to

remove compensating sprocket shaft nut. If not

equipped with compensating sprocket, use Crank
ob, Part No, 94!

Loosen nut by striking wreneh handle several sharp
blows with hammer. Remove push rod adjusting
screw lock nut (nul on center screw of cluteh
sprocket), slip washer (any stecl washer 1-3/4 in.
in Elamwr with 3/8 in. hole] aver push rod adjust-
ing screw and replace lock nut, Remove throe
spring lension adjusting nuts and pull cluteh outer
disc and spring collar assembly off clulch drive hul
:n:.ns Move cluich sprocket and engine sprocket off

1965 and later Models:

Remove chaln housing cover and lower front chaln

Tem
engine sprocket and clutch sprockel as described
above.

NOTE
Engine sprocket is aligned with clutch
sprocket by a selection of spacers belween
sprocket and crankease bearing. Reinstall
same thickoess of spacers as you remaved,
or determine correct spacer size as follows:

2B-24
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With cluteh disassembled from cluteh hub and compensating sprocket disassembled from sprocket shaft as
shown, détermine spacer (§) thickness as foliows:

Example
1. Measure from chain cover surface to clutch disc friction surface ... ..... 2:000in.
2. Add dimension 1o Secure alignment (CONSEANE) - ... ... oasiiasoiaoas 200in.

3. Total

4. Measure from chain cover surface to Timken Bearing Inner Race (1965-68)
or Shield Washer {1969) . . .

5. Subtract Total (Step 3) from measurement (P 4) - . cnrvnneanauiiin 2.200 in.
o By DN o 4 W i S R R S W R R e e 573 1. (576 in.)

Spacers come in .516, 546, .576, .606, .636, and 665 thicknesses. In this case & 576 in. thick spacer would
‘be used to obtain chain alignment.

1965-1968 Models

Mo, 4)

Add Spacer (No. 8}

MEASUREMENT

ADD SPACER (NO. §:

Figure 2B-2A. Determining Engine Sprocket Spacer Thickness to Secure Chain Alignment

2B-2B Revised: 5-68



SECTION 2C

WHEELS

CHASSIS 2

WHEELS C

WHEELS

GENERAL

Good handling of 2 motorcycle al any speed will result
in maximum tire mileage. Tires must be transposed
at régular intervals for best performance and long life,

The larger the tire size and higher the average road
speed, the more essential it is that wheels and tires
be given proper attention. A tire kept in continuous
solo molorcycle front end service long enough to
allow tread to wear irregular and peaked, may cause
high speed weave, especially if over-inflated,

At regular intervals of approximately 5000 miles or
when & solo motorcycle develops handling irregu-
larities at high speed, check the following list for
possible causes:

1. Loose wheel axle nuts.

%, Excessive wheel hub bearing play.

3. Loosened spokes.

4. Rear whoel out of alignment with frame and {ront

5. Rimg and lires out-of-true sideways (tire run-out

should not be more than 3/84 in.).

6. Rims and tires out-of-round or eccestric wilh
huls (tire run-out should not be more than 3/32 in.).

7, Irregular or peaked front tire tread wear, Deter-
mine mileage since tires were last transposed, If
mileage is found 1o be 2500 or more, transpose froat
and rear wheols and tires even though irregular wear
OF peaking of front tread is not noticeable.

8. Tires over-inflated, Check “Tire Data,” Section
1A. Do not aver-inflate,

8, Tire and wheel unbalanced. Static balancing alone
may be satisfactory if dynamic balancing facilities
are not at hand, bowever both are recommended.

10. Sleering head bearings loose. Correct adjust-
ment and replace pitted or worn bearings and races.
See Section 2F.

A1, Shock absorber not fusctioning normally. Check
possible causes, See "Forks,” Section 2F.

12. Rear fork bearings loose. Check possible
causes. See "Forks,” Seetion 2F.

13. Heavy front end loading. Non-standard equip-
ment on the froat end such as heavy radio receivers,
extra lighting equipment or lugzage, tends Lo cause
unstable handling. Extra equipment on the frost end
should be held down to 2 minimwum.

Reviged: 4-58

In most every case, high speed handling faults sre
caused by one or more of the abave conditions boing
present on the matoreycle, The possible pxception
will be the case where there is serious frame or
fork misalignment.

Switching wheels and tires approximately every 5000
miles and inflating to recommended pressure are of
major importance. In many cases, this attention
alone applied ta a salo motorcycle will remedy
faulty handling at higher speeds,

It 15 advisable to rebalance wheels and tires, at least
stalically, whenever casing and/or tube is replaced,
SERVICING WHEELS

Front and rear wheels may be removed as wecessary
for wheel or Ure service. When removing a wheel,
apply brake lo hold drum securcly while pulling
wheel from drum. When detached from drums, Duo-
Glide and E! Glide wheels are
REMOVING FRONT WHEEL (Fig. 2C-1)

Block motorcycle under frame until front wheel is
clear of ground. Disassemble in following orders

Remove the cotter pin (1), axle nut (2) and {lat
washer (). Servi-Car wheel disassembly includes
removing s (4); also remove the five wheal
mounting socket serews (8), loosen the two slider cap
nuts (7) and remove axle (6). Remove front wheel,
leaving the brake drum in its place over the brake
shoes.

When replacing the wheel, assemble In reverse or-
der. Important: Clamping faces on wheel hub and
brake drum must be clean 8o that wheel will be true
and tight against brake drum whon socket screws
are tightened.  Securely tlighten wheel mounting
socket screws (5) and axle nut (2), and then tighten
the two slider cap nuts (7). This will insure cor=
rect clignment of fork sides,

REMOVING REAR WHEEL
ELECTRA-GLIDE)

(DUO-GLIDE  AND

Elevate motoreyele rear end with service gland, or
sultable blocking under frame so rear wheel is off
the ground. Remove two rear serews from fender

ri, and raise end of fender us shown In Fig,
2C-2. Remove the five socket serews {4) that se-
cure wheel to brake drum, tserew wrench
can be inserted only at the rear of axle; turn wheel
1o bring each screw to this position.

Remove axle nut (3) and axle nut lock washer (2).
Remove axle (1) from brake drum side of motoreyele
and then remove spacer (5) from between wheel hub
and right axle clip. Apply rear brake and remove
wheel.

NOTE
Foot Brake Lever Locking Tool, Part No.
95875-58, can be used 1o lock brake. To

2c-1
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SERYI-CAR

1. Cotter pin
2, Axle nut
3. Flat washer
*4. Bushing
5. Wheel mounting socket screws
Axle

1, Slider cap nuts
8. Slider cap
*Not used on Duo-Glide

ELECTRA GLIDE
DUO-GLIDE

Removiag Front Wheel

use tool, raise right side foot board, slip
8 brake

codure. Importast; Clamping faces on drum and
wheel hub must be clean so that whoel will s Erie
and tight against brake drum when socket Scrows are
llmmed. Securely tighlen the five wheel socket
screws before tightening the axle nut (3). To avold
possibility of wheel working loose and damaging
clamping flange, it is important that socket serews
bbe pulled very tight.

REMOVING SIDECAR WHEEL.

Raise wheel by blocking up under sidecar chassis.

aut that secures feader front bracket to
.lldenr step lug. Loosen the fender inner brace clip

bracket nul. Remove ouiside axle nut, lock washer
and outer brace. Hinge fender forward, taking care
1o provide siack for talllamp wiring. Remove ex-
tension net, axle nut and washer. Pull wheel from
axle with brake drum attached.

Detachment of wheel from brake drum is necessary
only when wheel or brake drum is fo be replaced
or wheel interchanged. To detach wheel from brake

1. Axle 4. Wheel mounting drum, remove the five wheel mounting Socket Screws
2. Axle nut lock washer socket screws that secure wheel to brake drum.
3. Axle nut 5. Spacer
To replace wheel, reverse removal procedure,
Figure 2C-2. Removing Rear Wheel Tighten wheel mounting socket screws securely to
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DUO-GLIDE
SERVI-CAR

avoid possibility of wheel working loose and damaging
hub flange.

SERVICING 1966 AND EARLIER ROLLER BEARING
WHEEL HUBS (Fig. 2¢-3)

All spoked wheel hubs ars identical. However, keep

parts for all wheels separated. Bearing assemblies
(20, 21 and 11, 12) and thrust bearing adjusting shims

SECTION 2C
Chassis - Wheels

INSPECTION AND REPAIR (Fig. 2C-3)

Clean and dry all parts and inspect for wear, If
excessive sideplay is present, one or more bearing
adjusting shims (7) must be added. Thrust bearing
sleeve (9) must be free with thrust bearing outer
cover {3) completely screwed down. A clearance
of 005 in. to 007 in. is correct. Leave cork
grease retainer (4) out of thrust assembly while

(T) have been fitted at the factory, and
hub repairs may have included installing oversize
bearings. A transposition of parts will result in
oversize or undersize fit.
DISASSEMBLING ROLLER BEARING WHEEL HUB
(Fig. 2C-3)

Rémove five thrust bearing cover screws (1) and
lock washers (2). Lift off thrust bearing outer
cover (3), cork grease retainer (), thrust beari
housing {5), gasket (6), a number of adjusting shims
(T) which varies with the hub, thrust washer (8],
Ih;;.isl bearing slesve (8) and another thrust washer
(10).

Remove bearing rollers (11) and resainer (12), asd
roller retainer thrust washer (13).

Turn hub ovér and remove spi lock ring (14),
retaining washer (15), hub inmer sleeve (16), cork
grease retainer (17), spring lock ring (18) and roller
bearing washer (19).

Large diameter retainer (21) and bearing rollers (20)
are then free to be removed from hub shell (232).

carrect of thrust slesve,
and reinstall it when adjustment is completed.

Excessive radial (up and down) play. In wheel hub
Bearings can be taken up by filling oversize rollers
(11 and 20). Bearing rollers are available from
001 in. undersize to 001 in. oversize in steps of
0002 in. Select roller size that will give 001 in.
€5 0015 in. clearance.

ASSEMBLING ROLLER BEARING WHEEL HUB {Fig.
2¢-3)

Assemble hub components in reverse order of dis-
assembly. Closed sides of roller bearing retainers
{12 and 21) go toward center of hub. Be sure to
include g plaia washer (25) under grease fitting (24)
in thrust bearing housing (5). Failure to do so will
cause end of fitting to crimp adjusting shims (1),

Apply a thin coating of “Grease-All" grease to
rollers, races and thrust washers. After final as-
sembly, inject 1 ounce additional grease into hub.
Carefully check bub to avoid a ‘bearing fit too tight.
Roller bearings must turn freely and have slight play.
not over-lubricate . An over-lubricated hub

Do
will throw grease that may get into brake assembly,
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L. Thrust bearing cover screw (5] 9. Thrust bearing sleeve 18. Roller bearing spring lock
2. Thrust bearing cover screw 10. Thrust washer (see item B) ring [see item 14)
lack washer (5) 11. Bearing roller (12) 19. Roller bearing washer.
§. Thrust bearing vuter cover 12. Raller retainer 20. Bearing roller (14)
4. Cork grease retainer 13. Roller retainer thrust washer  21. Roller retainer
5. Thrust bearing housing 14. Roller bearing spring lock 22. Hub shell
6. Thrust bearing housing gasket ring (2) (see item 18) 23. Grease fis 2)
7. Thrust bearing adjusting shim  15. Refaining washer 24. Grease fitting (see item 23)
{varies) (each .002 in. thick) 16, Hub inner sleeve 25. Plain washer
8. Thrust washer (2} (see item 10)  17. Cork grease retainer 26. Roller retainer thrust collar

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

Figore 2C-3. Wheel Hub (1886 and earlier) - Exploded View

Revised: 9-66
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Servicing 1967 AND LATER BALL BEARING
‘WHEEL HUB (Fig. 2C-3A)

Front and resr wheels have permanently Iubricated
and sealed, retainer type ball bearings. The wheel
hub has one bearing opposite the brake sids. The
brake drum has ane bearing (front wheel) and two
bearings (rear wheel).

Bearlngs require no interval attention. Excessive
loaseness or roughness in the bearings when wheel
is turned indicates worn bearings, and they must be
replaced,

DISASSEMBLING BALL BEARING WHEEL HUB AND
BRAKE DRUM

Remove § wheel mounting socket serews (1) and re-
move brake drum (2) from wheel hub {9). Remove
bearing moer (s) irom wheel hub. Press bearing
or bearings () out of brake drum with suitable plug
from wheel hub side, Wheel bub ball bearing lock-
nut (4) bas a left hand thread, Using tool, Part No,
30-67 engage slot and turn to right to remave nut

DUO-GLIDE
SERVI-CAR

from hub. Remove seal ra) am‘l spacer_(6) from
wheel hub, Press out of wheel hub with
suitable plug from brake drmn side.

INSPECTION AND REPAIR

Turn bearings by hand to eheck for roughness and
check also for excessive looseness of the inner and
outer race. Inspect seal lip for wear or damaged
rubber. Replace defective parts.

ASSEMBLING BALL BEARING WHEEL HUB AND
BRAKE DRUM

Assemble hub and brake drum components in reverse
of disassembly.

When assembling bearings, apply a liberal quantity of
grease to fill spsce on both sides of bearing in wheel
hub and on inside bearing of brake drum.

Important: Clamping faces on drum and wheel bub
must be clean so thal wheel will be true and tight
against brake drum when sacket screws are tightened.

mounting socket screw (3)
Brm drum (front shown)

1. Whe
2.
a
4.
5. Seal
8,
7. Ball
a.
9.

g
2
1

Ball h&.rmg (1 front) (2 rear)
Wheel hub

Figure 2C-3A. Wheel Hub (1967 and later) - Exploded View
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REPLACING REAR WHEEL SPROCKET

To replace a worn rear wheel sprocket remave whesl
from motoreycle as described in "Removing and In-
stalling Rear Wheel.” Disassemble brake drum from
wheel. Chisel heads off all rivets and dowel pins
from brake shell side and punch them out. I the rivet
holes are not worn, use the rivet holes agzin. 1If the
rivet holes are found slightly worn or elongated and
drum Is in good condition, drill a new sef of rivet
holes in drum flange midway between original dowel
and rivet holes.

To drill new rivet holes, proceed as follows using
new sprocket a5 a template for locating holes.

1. Drill a hole from the brake shell side.

Size: 1858 o early 1961 - 5/32 in. dia. drill
Eariy 1961 and later - .1835 in. dia. (No. 10
drill) for 3/16" rivet

2. Drill one hole and insert rivet (do not bead rivet).

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

4. Drill remaiaing 14 rivet holes.
5. Remove rivets and separate sprocket from drum,
8. Remove burrs from newly drilled holes.

Whenever 2 rear wheel sprocket is replaced it is
very important to drill new dowel holes to insure 3
press fit for the dowel ping, Use the new sprocket
a8 a template and drill the four dowel pin holes 3/16
in, dia. for a press fit.

Position spracket and drum on center support flange
of Riveting Jig, Part No. 85600-33B. Proceed as
follows, inserting and seating dowel pins first, and
then rivefs.

1. Insert dowel pins and rivets from brake shell side.

2. Use hollow driver and seat dowel pins and rivets
at the same time driving sprocket and hub flange to-
gether.

OUTER ROWS IRAKE DRUM END
OF SPORE oF BB
HOLES N
INNER ROWS
S o sFORE
m HOLES
3% s /
FIRST,
T SIDE OR STARTING
SPOKE{CLOCKWISE} SPOKE{COUNTER-
CLOCKREE)

Figure 2C-4. Starting Spokes in Wheel Hub
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FIRST DUTSIDE SPOKE-
(CROSS FOUR INSIDE SPOKES)

Figure 2C-5. Spoking Wheel

3. Use punch to flare dowel pin ends and rivet ends
until heads extend 3/64 in. above sprockel face for
5/32 in. rivet size and 3/32 in. for 3/16 in, rivet
size. Use concave end punch for small diameter
rivets and dowel pins. Use flst end punch for larger
diameter rivets.

4. Rivet opposite dowel pins and rivets until all are
in place.

SPOKING WHEELS

Front, rear (motoreycle} and sidecar wheels are
spoked identically. Spoke holes in hub flanges are in
two rows around flange, ten inner row holes and ten
outer row holes in each flange,

All spokes must be inserted from inside of flange.
1. Place hub on bench with brake drum end of hub up.

2. Insert spokes in ten inner spoke holes of brake
side flange (sec Fig. 2C-4)

3. Swing loose end of spokes counterclockwise as far
as hmb will allow without turning hub.

4. Place rim over hub (with tire valve hole 90
£rees o 180 degrees from hub grease fitting) and in-
sert spokes In upper row of holes in rim that angle in
‘same direction as spokes,

NOTE
18 in. rim is placed over hub, either side
down; 16 in. rim is placed over hub with tire
valve hole down (opposite brake drum side of
hub).

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

5 lmzﬂ spokes in outer ten holes of flange and
wing spokes clockwise (see Fig. 20-5),

205



16" WHEEL (5" TIRE)

Flgure 2C-8, Centering Wheel Rim

¢, Slect any outer spoke, cross it over four inner
spokes (A, B, C and D) and insert spoke in nearest
upper rim hole and start nipple. Follow same pro-
cedure with balance of spokes.

7. Turn rim and hub over. Repeal operations 2, 3, 5
and 6, except In operation 3 swing spokes clockwise
and in operation 5 swing spokes counterclockwise.

NOTE
Outer spokes on both sides polnt In same di-
rection.
TRUING WHEEL
1, Instal truing arbor in whee! bub and place wheel
Trui

Stand, Part No. 05300-20A. Secure
n'bm' null o thnt hub will turn on ifs bearings.

2. Turn euch nipple on Just far enough to cover spoke
threads.

3 St ot palue bole; sed tghien 21l aipples thrve

using special Nipple Wi Part
Mo, 0461-30. I Purther tightening 18 i pull
spokes snug, tighten all nipples one full turn ata
time until spokes are snug.

4, Check rim for centering sideways with hub, for
running true sideways and concentricity. Centering
rim sideways with hub and truing rim sideways must
be done as one operation.

Rim must be properly centered sideways in relation
to hub for correct alignment and “tracking” of froat
and rear wheels, Fig. 2C-6 shows method of using a
straightedge to determine correct sideways centering
of wheel rims as specified. Straightedge should be a
perfectly straight metal bar; except on 1867 and later
18" wheels it must be notched out to clear hub flange
edges as shown in figure 2C-6.

For 16 in. wheel (5.00 in. tire), place straightedge
acToss hub on brake side and measure the distance

2C-8
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from straightedge to rim well as shown.

For 18 In. wheel (4.0 in. tire), lay straightedge
across brake side spoke flange of hub and measure
m&mmmmm rim as shown.

Adjust truing stand gauge to side of rim well as
shown in Fig. 2C-7 50 rim at highest point will strike
gauge as wheel is rotated slowly. Loosen nipples al
highest point of rim on gauge side and tighten nipples
on opposile side the same amounl. Repeat this op=
eration uatil ¢im Tuns true sideways. Reverse
loosening and tightening of nipples as explained above
if rim moves foo far away {rom gauge. Alter each
loosening and tighlening of spakes, check rim in re-
lation to hub a5 explained in above paragraphs, Rim
should be trued to within 1/32 in. sidowsys runout.

After rim has been cenlerod sideways with wheel fub
and runs troe sideways, check it for concentrielty,

Adjust truing stand gauge to rim tire bead seat as
shown in m 2C-8. 1f rim runs eccentric {rudial
runout), nipples must be loosened at paints rim does
not contact gauge, and nipples tightened at points
rim contacts gauge. Amount nipples are lo be loos~
ened or tightened is determined by the amount rim
is out of round, Rim should be trued to 1/32 in, or
less radial runout.

5. After above operations have been checked and
eorrected, start at valve hole and tighten nipplos one
turn at a time all the way around rim until spokes
are normally tight. While tightening nipples, re-
peatedly check rim with gauge according to instruc-
tions in step 4.

After all nipples have been pulled up until spokes ire
normally tight and wheel 18 true, or nearly so, seat

SPOKE WIPPLE
WRENCH

Figure 2C-7. Truing Rim Sideways
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RADIAL
RUNOUT

SPOKE NIPPLE
WRENCH

Figure 2C-8. Truing Rim Concentric with Hub

each spoke head into hub flange witha sharp blow, us-
ing a flat nose punch and hammer. Then retighten all
nipples and finish truing wheel. This method aliows
spokes to be drawn tighter at the start and prevents
possibility of spokes loosening, due fo spoke heads
Seating into flange, after wheel is put info service.

Do nat tighten spokes too tight or nipples may
draw throush rim, or hub flanges may be dis—
torted. If spokes are leff too loose, u;ev will
continue to kiosen When wheel isput in service,

6. File or grind off ends of spokes protruding through
niples to prevent puncturing tube when tire is
mounte

REMOVING AND INSTALLING TIRES
Wheel rims are of the drop-center type, having a
pression or “well” in center of rim. Rim-well, Being
Smaller in circumference than rest of rim, allows
one casing bead to fit loosely in it while other bead is
being worked over edge of rim

REMOVING TIRE FROM RIM
Remove wheel; lay wheel on its side.

Remove valve cap and valve core o free all air from
tube. 'Remove valve stem nut (18 in. rimi.

Loosen both beads from rim flanges by Stepping on

Revised: 1-69
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sides of tire or by using a tire tool. Stand or kneel
on tire opposite valve 10 push bead into rim-well,

Using tire tools {not sharp instruménts), start upper
bead over edge of rim at valve. Don't use force when

starting bead over edge of Tim With tire iron, be-
cause bead wires may be broken or stretchedand tire
ruined Carefully remove tube before attemphing to
remove second bead.

Push lower bead into rim-well on one side and insert
tire iron on opposite side and pry bead over Mange,
After a portion of second bead is started over rim
sdge, tire can be further removed from rim without
aid of tire iron

1t 55 not always necessary to complately remove cag-
ing from rim  Removing one side allows tube ta be
removed and reinstalled and also allows inside of
casing to be inspected.

MOUNTING TIRE ON RIM

Before installing tube in tire, all dust and dirt, par-
ticularly hard particles which might chafe an nflated
tube, must be removed, Wipe tube and inside of tire
thoroushly with clean, dry cloth, If vim is dirty or
rusty, clean with a stiff wire brush. Be sure t0 ex-
amine a used tire carefully for fabric injuries that
may damage tube.

Before mounting tire, see that rubber rim strip is in
place In rim-well, and that rim strip valve hole rag-
isters with valve hole in rim

Tire balance mark on Firestone tires is a red trian-
£le and on Goodyear tires a red dot.

rect inmer tube for tire size. See
T:re Data Section 1A,

Insert tube in tire, (placing valve at tire balance
mark). Swab thoroughly all around base of tube, be-
tween the tube and side walls of tire with a heavy
suds solution of tire mounting compound and water.
Bead seat of tire should not be coated. Inflate tube
just enough to round it out. With wheel lying flat,
place tire on rim and align valve with hole in rim.

Push boftom bead into rim-well near velve and hold
in well while forcing remaining portion of bead over
Tim flange with 2 tire tool.

Spread tire and insert valve through hole in rim.

Farce upper bead over rim flange andinto well at paint
opposite valve. Stand or kneel on this side of tire to
hold it in well and pry remaining portion of tive aver
rim flange. While foreing bead over rim flange, keep
as much bead 35 possible in rim-well, Be careful not
to damage beads or pinch tube. Inflate tire to rec-
ommended pressure and check valve for leak. See
tire inflation pressures in “Tire Data," Sectlon 1A,

After inflating fo recommended pressure, completely
deflate to smooth out any wrinkles in tube and allow
fube 1o find its place, free from strain or stress,

in inflate to recommended pressure and check
walve for leak.
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CHECKING TIRE TRUENESS SIDEWAYS (LATERAL
RUNOUT)

Check runcut by tu
Smounl of sideweys displasoment from & fixed point
near the tire (see Fig. 2C-BA).

TIRE TREAD
LATERAL RUNOUT

Flgure 2C-8A, Checking Tire Lateral Runout

Tire tread runout should bo no mere than 3/64 in.
I tire tread runcut is more then 3/64", remove tire
from rim and chock rim bead side runout 1o see it
rim is at fault (see “Truing Wheel").

If rim side runout is less than 1/32", tire is at fault
and should be replaced. If rim side runout is more

than 1/33", carrect by tightening selected spoke nip-
ples as outlined previously, reinstall old tire and
recheck tre tread lateral runout.

lﬁ} TIRE TREAD RUNOUT

DUO-GLIDE
SERVI-CAR

CHECKING TIRE ROUNDNESS (RADIAL RUNOUT)

Cheek runoul by turning wheel on ixle, measuring
tread runout (see Fig. 2C-8B),

Tire tread rusout should be no more than 3/32°
u tire tread runout is more 3/32", remove tire from

check rim bead runoul to see If rim is at
hnh {see "Truing Wheel").

u rim bead runout is less than 1/82", tire is at fault

and should be replaced. I rim bead runout is more

than 1/32" correet by tightening selected spoke nip-

ples as oullined previously then reinstall tire and
tread runout.

WHEEL ALIGNMENT
NOTE

Rims and tires must be true before checking
wheel alignment, as outlined In previous para-
graphs.

Front and rear wheels should be in perfoct align-
ment. This can be easily checked on the motarcycle
with a straight wooden board or length of string by
placing against lire sidewalls as far up taward axlos
as possible. Straightedge should touch tires at all
four points (see Fig. 2C-8C). Adjusl rear wheol lo
axle clips as necessary to correct misalignment.

SIDE VIEW
REAR FRONT
STRAIGHT-
EDGE
TOP VIEW

SHIFT AXLE IN REAR FORK

TO CORRECT MISALIGNMENT
REAR FRONT
("‘—:L!)_L (@) T3
7 t — 1
stRmduT § 3 i

Flgure 2C-8B. Checking Tire Radial Runout

2C-8B

Figure 2C-8C. Wheel Alignment Diagram
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SERVICING HANDLEBAR CONTROLS
NOTE

Spark control information applies to earlier
models having manual spark advance.

Handlebar controls for throttle and spark advance
must operate freely. I a contral becomes SUf and
hard to adjust, parts must be removed and cleaned of
caked grease, gum and dirt. A kinked control coll
must be replaced if complete straightening cannot be
accomplished.

DISASSEMBLING HANDLEBAR CONTROLS g
2D-2)

Disconneet control coll and wire at carburetor or
clrcuit breaker. Loosen clip which secures spark
control coil to upper {rame tube.

Insert a large screwdriver through bole in ead of
@rlp a8 shown in Fig. 2D-1 and loosen handiebar end
serew (1). Handlebar end screw and spring (2) will
remuin inside grip. Remove grip aleeve assembly
(3), exposing working parts.

Slip two rollers (5) off roller pin (4) and remove

roller pin from plunger (6), Plunger with control Figure 2D-1. Removing Handlebar Controls

1. End screw (2) 4. Roller pin 2) 7. Control coil set screw (2) 10. Coll {2)
2. Spring (2) 5. Roller (4) 8. Control wire (2) 11. Handlebar
3, Grip (2) 8. Plunger (2) 9. Coil end plug (2]

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

Figure 2D-2. Handlebar Controls - Exploded View
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wire (8) may be pulled through handlebar, If thecon-
trol wire 1s broken, remove lower end ai carburetor
oF circuit bréeaker. The control wire is fastened into
the end of the plunger by means of set serew (7).

1t cantrol coil is to be removed, loosen the lock screw
under the horn or starter button retainer on the han-
diebar that posttions the coil end plug (8
Bar. The throtlle end plisg 16¢k sérew is exposed on
the underside of the right handlebar. After loosening,
control coils and end plugs may be pulled out of han-
dlebar ends

INSPECTION AND REPAIR

Clean all parts in solvent. Be sure they are free
from rust, gum and dirt. Inspect all parts including
inside of grip and replace all worn parts.

ASSEMBLING HANDLEBAR CONTROLS (Fig. 2D-2)

Slip control coil through handlebar and secure al end
plug with lock screw through handlebar (screw must
Tegister in groove of end plug). Slip roller pin
throush plunger and assemble rollers toends of roller
pin, rounded side out. Attach cantrol wire to plunger
assembly by means of the set serew (7).

DUO-GLIDE
SERVI-CAR

Apply a light coat of grease or oil to control wire as
#t i5 inserted into coil. Lubricate remaining parts
with grease. Turn grip onto handiebar with rollers
tollowing spiral groaves inside grip.

Handlebar end screw may be started without danger
of crossing threads by bolding grip sleeve assembly
bu'l: slightly when starting screw in bandlebar end.

This squares screw with end of grip sleeve, aligning
threads. Tighien screw securely.

Connect throttle and/or spark control wires at car-

turetor and circuit breaker. Adjust throttle control
=0 throttle closes and opens fully with grip movement.
Allow abost 3/8 in. of throttle control coil to extend
eyond carbaretor control coil elip when (hrotile is
in a closed position.

With circuit breaker in fully-advanced position, the
end of the spark coptrol wire must point directly at
hole in timer adjuster stud. Allow about 3/8 in, of
spark econtrol coil 1o extend beyond clamp. Adjust
spark control so circuit bresker advances and re-
tards fully with spark conirol grip movement,

Revised 7-64
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FRAME

FRAME

To rough check a frame for correct alignment, see
Fig. 3E-1. The dimensions shown will provide basic
information to determine Whether a frame is enough
out of alignment to require 2 major realigning job or
replacement.

Straightening a badly bent frame requires special
100ls and fixtures for holding, bending and gauging.
E frame straightening facilities are not available lo-
cally, damaged frames may be returned io the factory
for repair {through authorized Harley-Davidson deal-
ers only).

NOTE

Replace all badly bent or broken frames. The
cost of repair would be prohibitive.

Revised: 7-84 2E-1
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Figure 2E-1. Frame with Basic Dimensicas
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FORKS
GENERAL The fork filling device shown in Fig, 2F-1 will hasten

The Hydra-Glide fork is comprisedof two sefsof iele-
scoping tubes that work against springs, with an ail
filled (hydraulic) dampening mechanism 1o control the
ction, The unit is engineered to give lomg service
with a minimum of repair. Oil change is Aot neces-
sary unless oil has been contaminated or leakage
has ocourred.

DUG-GLIDE (NON-ADJUSTABLE). The non- -d]un-
able Duo-Glide fork, as illustrated in Fig. 2 5
for uge on 1 solo motarcycle, The fork "trail luu
digtance, at ground level, from the fork stem axis to
& perpendicular through the wheel axle) is set and
cannot be adjusted, This fork may be recognized by
the two hexagon head upper bracket bolts (3, Fig.
2F-3) in the slider tube tops.

DUO-GLIDE (ADIUSTABLE), The adjustable Duo-
Ghide fork 18 for use on a motorcycle which operates
with and without @ sidecar. 1t is essentially the same
48 the non-adjustable fork except it has & two-post-
tion bracket that allows the trail 10 be changed for
best solo or sidecar-equipped operation, also a
steering damper adjusting mechanism which dampens
the ateering head to suit conditions and rider prefer-
unce, All other adjustments and repairs are made
uxactly a8 on the non-adjustable lm nu fork may
be recognized by the

bolt and stem design (18, 19, zu F1| 2F-4) as de
scribed in "Adjusting Front Fork Trail.”

SERVI-CAR (NON-ADJUSTABLE). The Sorvi-Car
fork is a combination of the above forks. It
greater trail than the noa-adjustable Duo-Glide tork,
but is itself non-adjustable. The stem and bracket
are the same as the adjustable fork except for the
bracket bolt washers, In appearance, il is similar
to the adjustable fork.

CHANGING OIL.

DUO-GLIDE (NON-ADJUSTABLE), Remove
bracket balt (2, Fig. 2F-3) at top of cach lnrk lnne

DUC-GLIDE (ADJUSTABLE) AND SERVI-CAR. Re-
move fork cover side panels or headlamp housing and
fork filler serews {23, Fig. 2F-4).

ALL MODELS. Remove drain plug, Fig. 2F-3 at the
outgide botom of each siider tube with a 3/18 in.
Allen wrench and drain. Draining speed will be in-
creased by gently flexing the fork as it empties.
Replace drain plugs and pour 6-1/2 oz. of Harley-
Davidson Hydra-Glide Fork ofl into each tube, 7oz if
fork has been disassembled and washed. Measure
amount very carefully. Flow of oil isto tubes will
e increased if fork is worked up and down during
filling operation. Replace wpper bracket boits and
tighten securely.

Revised: 10-65

and simplify the filling operation. The unit consists
of & Neoprene (not rubber) stopper o fit the hole in
the 16p of the fork, a length of flexible tubing, a
funnel and an appropriate size can, soldered to the
top of the funnel.

To make a filler can, drill & dozen 1/4 in. holes in
the bottom of 4 one quart tin ean (3), near the outside
edge. Shape the bottom of the can with a light ham-
mer $0 that it is dished upward to assure complete
draining of oil through the holes,

1. Bail . Flexitle tubing
2. Filler can . Metal tubing
3. Tin funnel Rubber plug
4. Metal tubing Fork tube cap

Figure 2F-1. Fork Filler Can Components

2F-1
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DUO-GLIDE
SERVI-CAR

Figure 2F-2. Filling Hydraulic Fork
with Oil

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

Make plug {7} from & rubber bottle stopper purchased
from a drug store, Rubber stopper should be 1 in, to
1-1/8 in. long, and its largest diameter about 5/8 in.

Hold rubber stopper in vise and drill 2 3/32 in. hole
lengtiwise through the center. Then enlarge the hole
with a 1/4 in. drill. After hole is drilled in the
stopper, insert a 1/4 in. rodthrough the hole and grind

2F-2

KR‘!’ I'O'R FIGURE 2F-3

Fork upper cov
5. Handlebar and fork bracket
6. Head bearing nut
7. Head bearing (2)
8. Fork bracket clamping stud (3}
4. Fork bracket with stem
10. Fork slider cover (2)
11.  Slider tube plug (2)
12, Fork spring (2}
12A.. Spring spacer (19651966}
13, Damper valve stud Lock nut (2)
tube

21, Spring ring washer (2)
22, Upper oll seal ol wasbei 2
23, Upper oil seal (2)
24, Slider (2)
25, Slider upper and lower 'bu.lh.lns (2 each)
26.  Head bearing (sec item
27, Lower head bearing mrn
Figure I part indicates quantity

necessary for ono complete ansembly.

the stopper to a 5/8 ln. ﬂl.umu.-r atthe large end, and
slightly under 1/2 eter at the small end,
straight taper between ené-. o form the plug.

mrunmmun;muu/ﬂ
about 2 in. long and insert into plug
can to plug with transparent llemhl; tublng (5}
about 2 feet long. See Fig. 2F-2.

Push the plug into the filler hole in fork top, Fig.
2F-2. Pour exact amount of ol into can, Work fork
up and down, Alr escaplog through oil in filler can
downward will cause the oll to
of the can
Compressing
the fork forces air out, releasin draws oil into
fork.

Alter the can appears to be empty, allow several
minutes for ean to completely drain then work fork
once more. This assures getting into fork side the
full quantity of cil poured into can

INSPECTION PROCEDURE

H bydraulic fork does not work properly; that s, if it
leaks oil or lacks original saubbing action, cheek the
following before disassembling:

1 oil leaks from vent hole in upper bracket bolt (2,
Fig. 2F-3 and filler screw 23, Fig. 3F-4) when fork
flexes, check for over-filling. Drain and refill with
exact amount of oil.
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Figure 2F-3. Hydra-Giide Fork - Exploded View
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Smamme LN

10,
i1.
12,
13.

= A

Steering damper adjusting screw
mg

Spider spring cover

Spider spring

Pressure dise (2)

Friction washer (2)

Anchor plate

Friction washer (see item 8)
Pressure disc {see item 3}
Fork stem nut

Upper bracket bolt and washer {2 eachj

Upper bracket cover
Upper bracket

5.

. Hiead bearing (2)
. Slider tube plug (2)
. Bracket elamping stud (2]

. Bracket bolt with nut and cotter pin

Bracket bolt washer (2)

_ Bracket

Fork tube and slider assembly (2}
Filler screw (2)

Filler strew valve (2}

Filler screw washer (2)

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

Figure 2F-4. Adjustable Fork - Exploded View
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BUSHING REAMER
AND PILOTS 533050

BUSHING DRIVER AND GUIDE
28550

BUSHING PULLER AND CAP
9625550

Figure 2F-5. Fork Rebushing Tools

If ol leaks from vent hole in upper hﬂm(d huu when
fork tubes contain correct amount of oil, check
breather valve in upper bracket bolt or boln, 'l'D re-
place breather valve, place bolt in vise and tap back
three stake locks with small punch and hammer. Pry
valve from recess with Length of stiff wire. If unable
to free valve, drill hole in valve larger and pry vaive

with r screwdriver, In some cases,
it is necessary to drill and tap hole in valve and pull
it out with tap, Insert new valve assembly and stake
three spots on bolt lip,

It fork action is sW(f or soft and spongy and breather
valves are functioning and oil conteat is correct,

Remove front wheel as described in "Whoels," Sec-
tion 2C. Remaove front brake hand lever cotl elip on
fender. Turn off axie sleeve nut and pivot stud nut,

pull brake side cover and shoe assembly p!ul
axie I‘IMQ olf fork. Remave (ront fender.

Loosen fork bracket elamping studs (8, Fig, 2F-3 or
17. Fig. 2F-4). Remove the wo uppor bracket bolts
with oll seals (2 and 3, Fig, 2F-3; 23, Fig, 2F-4),
Pull fork slider and slider tube assemblies out bot-
tom of slider covers,

Proceed with fork slider and slider tube disassembly
and repair as described in & following paragraph,

damper valves in fork tubes are inop . Fork
must be disassembled. If fork is submerged in water,
ol must be replaced at once. Water will rustdamper
tube valve parts. In neglected cases, the valves may
stick and result in almost no snubbing action.

If il bypasses slider tube bushings and leaks at top
of sliders, bushings are worn and must be replaced.
To replace slider bushings, fork must be disassem-
bled. 1f slider bushings are worn, water will con-
taminate ofl, Ol will appear emulsified, aerated and
light brown.

If fork slider has play on slider tubes, bushings are
worn and must be replaced. Fork must be disassem-
Bled. However, it is not necessary to disassemble
entire fork and steering head unless desired,

DISASSEMBLING FRONT FORK SLIDER AND TUBES

If necessary repairs involve only sliders and slider
tubes, the entire fork need not be disassembled.

To remove sliders and slider tubes, proceed as fol-
Tows:

Revised: 1-80

Froat Fork.
DISASSEMBLING FORK SLIDER

The slider oaly may be removed without disassem-
bling remainder of fork assembly as (ollows:

Remove front wheel axle as described in "Wheels",
Section 2C, and fender mounting screws from slider,

Right slider may be removed after turning off damper
valve stud lock nut (13, Fig. 2F-3).

To remave left slider, first remove wheel, brake
drum and brake side cover as described in "Disaa-
sembling Front Fork Slider and Tubes” above, and
damper valve stud lock mut {13, Fig. 2F-3):

ADJUSTING STEERING DAMPER (DUO-GLIDE AD-
JUSTABLE AND SERVI-CAR})

Turn steering damper adjusting scrow (1, Pig. 25-4)
clockwise to apply dampening action and counter-
clackwise to reduce dampening action. Agply steer—
ing damper only when operating under conditions
where some degree of dampening stabilizes steering.

2F-5
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1t is best to keep the damper set a litile snug when
eperating with a sideear.

ADJUSTING FRONT FORK TRAIL (DUO-GLIDE AD-
JUSTABLE) (Fig. 2F-4)

To adjust fork trail for use with sidecar, turn off put
on bracket bolt (19). Tap bolt head back far envugh
to pry out washer (20}, Grasp fork tubes and pull
forward sharply. It may be necessary to loosen
upper bracket bolts (11) to move fork forward or
backward, Revolve bracket bolt washers 180 degrees
until pin on washer is forward. Seat washer pin in
slot in bracket (21) boss. Tap bracket bolt (18) into
position and turn on nut,

To adjust fork for solo riding, follow same procedure
except push fork tubes back and (nsert washer (20) so
pins are rearward,

DISASSEMBLING FRONT FORK

Prepare for disassembling by raising front end of
motorcycle on stand or suitable support, so wheel
18 off the floor.

Remove {ront and side fork trim panel or headlamp

DUO-GLIDE
SERVI-CAR

housing. Remove headiamp. Disconnect at terminal
strip the two headlamp wires and all wires that pass
through handlebars. Disconnect throtlle and spark
advance cables from carburetor and cireuit breaker.

Remove front wheel as described inSection 2C, Remove
front brake hand lever bracket and coil clipon fender,
Turn off front axle sleeve nut and pivot stud nut, and pull
brake side cover and shoe assembly and ulci!c:veo"
fork. Remove {ront fender.. Slider bushing play can best
be checked at this point. Remove the handlebars.

DUO-GLIDE (NON-ADJUSTABLE) (Fig. 2F-3)

Remove the fork stem nut (1) and nut lock (1A) (it
used). Remove the two upper bracket bolts (2] with
oil seal (3) and upper bracket cover (4) (If used). Lift
off bandiebar and fork bracket (5), Remove head
bearing nut (8). Remove uppor head bearing (1) and
pull fork out bottom of steering head.

Note: Frame head bearing Lock Nut Wrench, Part
No. 96219-50, 15 used to remove nut (6).

Loosen fork bracket clamping studs (8) and slide fork
bracket (9) off fork tubes with fork reovers (10).

rn out two slider tube plugs (11) and invert aliders
to drain out oll and remave fork springs (12),

Removing Fork Slider Bushing
2F-6

Figure 2F-7. Driving in Fork Slider Bushing
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Figure 2F-8, Reaming Replacement Bushing

Remove damper valve stud lock nut (13) from bottom
of slider and pull slider tube {14) out of slider (24).
Pinch out snap ring (18) from lower end of slider
tube and drop out damper tube lower bushing (17).
Discard gaskets (16 and 18). Slide out Gamper valve
assembly (19). Snap out spring ring (20), washer (21},
felt washer (22} and pry out oil seal (23},

DUO-GLIDE {ADJUSTABLE) AND SERVI-CAR (Fig
2F-1)

Prepare for disassembly as described in paragragh
above. Turn out steering dsmper adjusting serew (1)
and 1ift out parts 2 through 9. Parts 5, 7 and 8 may
be loosened by inserting a screwdriver tip between
parts and prying upward.

Turn off stem rut {10). Remove upper brackel bolts
and washers (11) and lift off bracket cover (12) snd
upper bracket (13). Remove head bearing nat {14},
Lift out upper head bearing (15) and slip fork assem-
bly out of frame steering head.

NOTE: Frame head bearing Lock Nut Wrench, Part
No. 96218-50, is used to remove nuts (10) snd (14).

Remove slider tube plugs (16) and loosen clamping
studs (17). Silp fork tube and slider assembly (22)
out of bracket {21). Slider tube and siider disassem-
bly is the same as described for non-adjustable fork.

STEERING HEAD BEARINGS
Each steering head bearing consists of two pieces.

Revised: 1-60

gure 2F-9. Indicating High Point
the bearing outer race, and the roller bearing with
inner race. The ouler races are pressed into the
steering head cups in the frame head. The lower
roller bearing is assembled over the fork stem and
the spper roller bearing s held in place on the fork
Stem by the bearing lock nut on the upper threaded
end of the fork stem

After fork is removed inspect bearings and races for
piiling. roughness or wear. Roughness of the raller
bearings can be determined by rolling the bearings
on the bearing races by hand. If bearings or races
require replacement it is best ta replace them in sets.

To replace bearing race, knock head cup from steer<
ing head using a suitable drift, Press new bearing
race in new head cup and then press assembly into
frame head. 1f you wish touse old head cups, holes
must be drilled in back side of cup so that race can
Be driven oul by usicg small diameler drift or by
‘some other improvised means.

NOTE: Two types of bearings and races and head
cups are inuse. These parts are notinterchangeable,
1960 and later bezring has 13 rollers and must be
used with bearing race which is 27/64 high - 1.980
0.D. 1960 and later head cup must be used with this
bearing race for proper press fit.

1958 and earlier bearing has 16 rollers and must be
sed with bearing race which is 8/8 high - 1.969 0.D.
1950 and earlier head cup must be wsed with this
bearing race for proper press fit.

REPLACING FRONT FORK SLIDER BUSHINGS

The front fork shider bushings (25, Fig. 2F-3) may be
replaced using three special tools,

1, Part No, $6255-50, Fork Slider Bushing Puller,
2. Part No. 96283-50, Bushing Driver and Guide.
3. Part No. 96300-50, Bushing Reamer and Pilots:
REMOVING SLIDER BUSHINGS. Position fork slider
in vise as shown in Fig. 2F-6.
Remove spring ring. steel Tetaining washer and fell
wiper from slider upper end.. Pry out oil seal with
large Screwdriver.
Install Fork Slider Bushisg Puller, Part No. 98255-
50, 5o the three claws expand inside the tube under
the upper, or shorier bushing, Place puller cap in
ofl seal counterbore, apply oil 10 serew threzds and
257
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steel wisher. Turn nul down against puller cap and
use engine sprocket wrench on nut {o extract bushing.
See Tig. 2F-6.

Remove lower bushing in the same manner.

INSTALLING FORK SLIDER BUSHINGS. New, re-
placement bushings are installed with Fork Stider
Bushing Driver and Guide, Part No, 96285-50.

Wash aut fork slider and lubricate siider bore with
engine oil, Position new lower bushing in bushing
driver guide to compress bushing, then place driver
guide with bushing in slider oil seal counterbore as
showi in Fig, 2F-7.

Drive bushing through the driver guide into fork
slider, Bushing is positicned correctly in slider bore
when second groove from top on driver is flush with
tap edge of driver guide. Do not drivebushing deeper
than specified, or it will collapse enough 50 it cannot
be finish-reamed.

Install upper bushing in the same manner lower bush-
ing was installed, Driva It into slider until lower
groove on driver (s flush with top of driver guide.
This positions upper bushing 1/16 in below slider oil
seal counterbore.

REAMING BUSHINGS, The Fork Slider Bushing
Reamer with pilots, Part No, 96300-30, is used to
ream the bushings to finished size.

Attach long pilot to reamer as shawn in Fig, 3F-6,
The long pilot fits into the unfinished lower bushing,
acting as a guide, whila reaming the upper bushing.
Do not drop reamer into bushing. Slowly lower
veamer [ita cutting position and ream bushing, turn-
ing reamor clockwise, o turning reamer
clackwise an it is being extracted when cut is linished.

'3.
g

Tomave long pilot from reamer and attach short pilot
Finish lower bushing in same manner as upper bush-
ing, Use caution when passing reamer eulters through
the upper bushing,

DUO-GLIDE
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INSPECTING AND SERVICING FRONT FORK

Clean and air dry all parts. Inspect outside of slider
tubes and inside of slider for scraiches, grooves,
nicks and scoris Minor burrs may be taken off
with a fine oil stone, Replace all Gadly worn parts.

Inspect damper tube valve parts for rust and broken
springs, Replace brokes springs and all valve parts
that are deeply pitted or otherwise in unusable con-
dition.

Inspect slider tube plog for loose or displaced fork
upper aifle cups and broken spring. Solder loose
cups in place and replace any broken parts, Be sure
cups are arranged with slots for oil passage on al-
termate sides. Improper arrangement may cause oil
leak at upper bracket bolt,

STRAIGHTENING FORK TUBES

Straightening fork tubes requires several special
tools including hydraulic or arbor press, dial indi-
catar and straightening blocks. If facilities ure not
available locally, fork tubes may be returned lo the
factory for straightening.

IMPORTANT

Repair fork tubes must be sent to the factory
through an authorized Harley-Davidson dealer,

Never attempt to straighten a fork tube that hasa
sharp angle bend. It should be scrapped because the
metal is stretched,

Before beginning the straightening operation, clean
the fork tube. Locate bends with dial indicator. A
fork tube is usually beat in two or three places, sel-
dom only one. Place fork tube on straightening
blocks. Correct bend in tube with an arbor or hy-
draulie press,

%

e |

Figure 2F

. Pressing High Doiat

Figure 2F-11. Pressing Fork Tube Round

Revised:  1-60
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Figure 2F-12, Correcting Bracket Bow

Find the highest polnt out of round with a dial indi-
cator (Fig, 2F-9) and mark with chalk. Press high
point as shown in Fig. 2F-10, Repeat indicating and
pressing operations until tube is within 003 in. to
2004 1. of being straight.

Sometimes fork tubes are out of round, especially at
the point it is clamped in the fork brackel. Place
tube i straightening blocks and press until perfectly
round as shown in Fig, 2F-11, checking with dial in-
dicator and micrometer. Finally, check tube by i
serting in new fork slider. Work tube up and down,
1f it does not bind, It is straight.

STRAIGHTENING FORK STEM AND BRACKET AS-
SEMBLY

Straightening a fork stem and bracket assembly ry
quires a great deal of skill, experience and several
tools and fixtures. Special tools necessary include
Fark Tube Straighlening blocks, Part. No, 06246-50,
four blocks are needed; Bending Bar, Part No.
96806-40; Fork Stem and Bracket Aligning Gauge,
Part No. §6245-51. In addition, the following plec
of bar stock are needed: Two bars, 1-5/8 in. dia-
meter, about 12 in, long: two bars 1in. x 4 in. x 12
in. (approximately); assorted pieces of rectangalar
bar stock to use in transmitting arbor press pressure
to unit to bo straightened.

If factlities are not available locally, York stem and
bracket assembly may be seat to factory for straight-
ening providing it is not badly bent or broken.

NOTE
Repair fork stem and bracket assemblies must
be sent to factory through authorized Harley-
Davidson dealers,

To straighten stem and bracket, proceed as follows:
Ingert the two 1-5/8 in. x 12 in. bars in [ork bracket

Figure 2F-13, mnl:hlt‘u\nn Two
Twisted 1

Figure 2F-14. Checking Bracket Alignment

and secure with two clamping studs. Sometimes the
bracket is so badly bent that the bars cannot be in-
serted. In this case, press the bars into place with
an arbor press, then press on the {ront edge of
bracket to correct the “bow" distortion as shosm in

2F-9
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Fig. 2F-12. Repeat prasahai operation along edge
until bars are Joose in bracket,

A bracket assembly is usually out of alignment along
the horizontal ceaterling, with one or both legs bent.

NOTE

Reference to vertical and horizontal center-
lines applies 1o bracket and fork stem as po-
sitioned on arbor press (see Fig, 2F-12).

I both legs are twisted, place bracket assembly on
arbor press as shown in Fig, 2F-13 with blocks
placed under lw low lm only (A and B). Withpress
black placed across bracket and bar assembly, press
until high legs :c and Dj are in alignment,

If one leg 15 bent, place bracket and bar assembly on
three straightening blocks, two blocks under straight
leg and one bloek under low end of other leg, Place
press block diagonally across bracket assembly to
high leg until high leg is forced down and into align-
ment with the other three leg ends,

Place the fork stem and bracket assembly on the four
straightening blocks located on the surface plate (see
Fig. 2F-14). If the legs rest squarely oo stralght-
ening blocks, the bracket assembly (s correctly trued
on & horizontal plane, If bracket {s not true, press
again, checking alignment after each operation,

Use & square to check 1f bracket assembly in bent,
distorted or out of parallel on a horizontal plane as
shown in Fig. 2F-13, Place bracket andbar assembly
in & heavy vise and straighten using the Bendiag Bar,

Check fork stem alignment with Fork Stem

Bracket Aligning Gauge as shown in Fig. 2F-16. 1Ill
Bending Bar te brm; stem into position. Recheck the
fork compl

ASSEMBLING FRONT FORK (DUO-GLIDE NON-AD-
JUSTABLE) (Fig. 2F-3)

Replace upper ol seal (23) and felt washer (22) in top
of fork slider. Wash chips and oil from fork slider
and position new oil seal in counterbore. Drive oil
seal into counterbore and against seat with driver
(Part No, 95200-50) and mallet as shown in Fig.
2F-17, Drive with light blows and stop immediately

Figure 2F-15. Bending Bracket Legs Parallel

2F-10
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Figure 2F-16, Checking Stem Alignment
with Gauge

when seal has bottomed. Insert spring ring washer
(21) and spring ring (20). Position spring ring 8o 1ts
#3p is directly over water drain hole in slider top.

Clamp a length of about 1 fo 1 l'nd upngm na
vise 80 nn: 13-1/2 in, extenda Jaws,
Assemble damper valve (19) with 5uhn (15), iover
bushing (17) and lower bushing gasket (1¢). Makesure
all of old gasket is removed befare installing new
part, Invert slider tube over length of rod in vl
and drop damper valve assembly in place. In
snap ring (13) in notch provided in bottom of slider
tube, Check clearance between snap Fing and lower
bushing. If clearance exceeds .| in., remove snap
ring, gasket and lower bushing and insert additional
shims to bring to a maximum of 004 in. clearance,

Lubricate outside of slider tube with fork oil and slip
slider assembly down over slider tube. Turn lock
nut {13) on damper valve stud extending out bottom of
slider. Work slider to check for bind. If bind is
present, release lock nut, rotate slider 180 degrees
Faston fork slider covers (10) to

et (9), and slip fork bracket over slider
tubes. Adjust 55 5. 1716 in. of slider tube extends
above top of fork bracket and temporarily tighten
bracket clamping studs (B).

Pour 7 oz. of Harley-Davidson Front Fork Oil into
each slider tube, insert fork springs (12) and turn in
slider tube plugs (11).

Press lower head bearing guard (27) and greased
Jower head bearing (26) onto stem. Install stem in
steering head on motoreyele. Grease and position
upper head bearing (7). Turn on head bearing nut

Revised: B-67
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Figure 2F-17. Inserting New Ofl Seal

{B), until there Is noticeable drag in bearing when
lfork ls turned - then loosen nut enough so fork turns
freely. Install handlebar and fork bracket (5), bracket
cover (4), Securely Uighten slider tube plugs. Loosen
brackel clamping studs (8) and rotate siider tubes so
flats on slider tube plugs are to the sides of the fork
assembly, They must be in this position to have the
slider tubs plugs function properly. Install fork
tem mut and then securely tighten bracket clamping
studs.

Slip plug ofl seal (3) on upper brackst bolt (2) and
screw into slider tube plug. Replace handlebar, etc.
Reassemble motorcycle in reverse order of disas-
sembly.

ASSEMBLING FRONT FORK (DUQ-GLIDE ADJUST-
ABLE AND SERVI-CAR] (Fig. 2F-4)

Follow procedure described for non-adjustable froat
fork except for the following points:

1. Position slider tubes in bracket (21} so top of

slider tube is exactly 5-1/16 in. above top of bracket,
and flat surfaces on slider tube plugs are directly

Revised: 6-67
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toward side of motoreycle with filler serew (23)
toward rear of fork.

Assemble remainder of fork and steering head In re-
verse order of disassembly.

SHOCK ABSORBERS
ADJUSTING REAR SHOCK ABSORBER SPRING

The rear shock absorber springs can be adjusted to
three positions for the weight the motorcycle 18 1o
carry. The average weight solo rider would use the
extended spring position (off cam); when in low posi-
tion {off cam), the cam labes should be next 1o cach
other: that Is. single lobes and double loties matched,
U necessary, rotate the cam to lino them up properly.
A heavy solo rider might require the position with
springs slightly compressed ({(irs! cam step}; buddy
seal riders require the fully compressed spring po-
sition (second cam step).

To adjust the rear shock absorber Springs, tuen
cushion spring adjusting cam Lo desired cam position
with Spanner Wrench, Dart No, 94700-52B, Both
cushion spring adjusting cams must be adjusted to
the same position. Always back off cam in opposite
direction when releasing spring tension lo intermedi-~
ate o salo position.

Note: If shock cam 18 turned too far wo that it falls
ol top position, it will not be matched correctly with
other cam. To correct this condition, continue 160"
in same direction uatil it falls off again and then ad~
fast Lo desired position,

ISASSEMBLING REAR SHOCK ABSORBER

Position motoreyele on Service Stand, Part No,
96810-83, ar suitable blocking.

1966 AND EARLIER (FIG. 2F-18)

Loosen shack absarber cover clamp (1) and slip off
shock absorber top cover (2}, expasing shock ab-
sorber top stud, Remove top and bottom mousting
stud nut (3), stud cover (ZA}, washer (4 or 4A), stud
rubber bushing (5), and slip shock absorber assembly
off upper and lowsr studs.

Turn shock absorber upside down in Rear Shoek Ab-
sorber Tool, No. 97010-52A, and compress absorber
spring enough to tum lower stud oye 90 dogrees,
(See Fig. 2F-19.) Release spring compression wid
remave absorber assembly from tool,

Slip off cam support (B}, turn absorber end for end
and rap lower end sharply on surface ta {ree bumper
(7) irom retaining flange inside absorber caver [3),
Remove absorber assembly and spring (9) from eover
and slip lower cam (10), spring rotating cam (11 op
114) cam sleeve {12}, dirt seal (13) and washers (14)
off absorber unit. Shack absorber bumper (7) ia
split and may be Sprung and slipped off absorber
piston shafl after it has been exténded.

2F-11
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ASSEMBLE CAMS (TEM NO.12)
55 THAT THE BE:
{WITH NOTCHES IN THE TIPS}
ARE NEXT TO EACH DTHER,
25 SmOWN.

1. Cover elamp with screw 14
and nut @/ |

2. Topcover |
2A. Stud cover (1865) 13
. Mounting stud nut (2) W [

3.
4. Mounting stud plain )
wﬁsheftzl (!gsqn 2 ; sizm:‘dml-;n‘ifm nut (2}
4A. Cup washer (1985} 3. Cup washer (4)
g Stud rubber bushing (4) NA T —-—
7. / 5. Retining ring
8. 1 6. Slit key
9. 1. Cover (long)
10. 7A. Cover (short)
11. Spring rotating cam (1964) 10 g— Washer (3)
11A, Rotating cam 1965 & later o Eu;smr
12, Cam sleeve g
13, Seal washer i ® I Adpilinc eeo
14, Spacer washer (3 std. 3
15, goﬁk absorber 13.  Shock absorber uait
16, Roll pin 2

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

Figure 2F-18. 1966 and Earlier Rear Shock Figure 2F-184. 1867 & Later Rear Shock Absorber -
Absorber - Exploded View Exploded View

2F-12 Revised: 8-66
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1887 AND LATER (Fig. 2F-184)

Remove top and boltom mounting stud nut {1), upper
stud cover (2} If used, and washer (3). Shp
shock absorber assembly off upper and lower studs.
Push rubber Lushings (4) from shock sbsorber

3 £ Shock Ab-
Sorbes Toal, Part No. ST010-52A with split key (6)
up. Compress absorber spring enough to remove
each hall of split key (6) lrom flange on Shock eye.
Release soring compression and remove sbsorber
assembly from tool. Remaining Items can be re-
moved in order shown in Fi. 2F-184.

INSPECTION

Examine. absorber unit for traces of fuid leaking,
u.lpuhlly at upper end. Unit should have mo leaks

W should compress slightly easter than it extends,
u possible, compare action with unused unit, Shock
absorbors cannot be repaired. Faulty units must be
replaced.

Clean and examine all other parts for wéar and dam-
age, paying particular attention to the condition of the
stud rubbers, the ride control adjustment cams, dirt
seal and spring,

ASSEMBLING HEAR SHOCK ABSORBER

Rear shock absorber assembly ix essentially the re-
varse of disassembly.

1666 AND EARLIER (Fig, 2F-18)

Apply 4 thin coat of “Grease-All" grease to the cam
sleeve (12) and cam surface of spring rotating cam
(11 or 11A), asd slip 11 or 11A over 12. Drive
roller pin (16) into hole in side of lower cam (10) and
positon cam support. (6) aver Lower cam wih pla fn
appropriate On 1964 and earlier. models, st
it el g mbly,

marked “B" is for right side assembly. Either e
ean be used on 1965 and later models.

Extend absorber piston rod and slip split bumper (7}
over rod. Slide sprisg (9) into cover (8) and shock
absorber inta spring. Turn assembly over and rap
upper modnting. stud loop on surface to seat bumper
in flange.

Revized 9-86
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e aint st wuher ()t i asal 419) g
rand position sssembly of parts 6, 10, 11or
Tin, and 12 oo them over absorbr, Cofpress

an
=pring in fool and turn lower mounting stud loop 90
degrees m register with nolch in cam support.

On 1964 and earlier models, assemble anit o motor-
cyele sa letters “A” and “B" are facing rearward,
On later models, shock can be installed with eye in
any position,

1967 AND LATER (FIG. 2F-18A)

Apply = thin coat of grease to all surfnces of both
cams. Note that cams (12) are identical and be sure
to position eam lobes correctly as shown in Fig,
2F-18»\ inset. Place assembly in compressor tool

and cumpress spring enough to install key halves
(6). Release spring compresgion, Keys Wil lock
into place in inside diameter of covers 7 or TA. In-
stall retaining ring (5).

Fizure 2F-19, Disassembling Shock
Absorber (1866 & Earlier Shown)

2F-13
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REAR FORK
DISASSEMBLING REAR FORK

To disassemble rear fork, first remove following as—
semblies:

1. Rear wheel (see Section 2C).

2. Rear brake side cover with comnecting contral
linkage {see Section 2G).

3. Rear shock absorbers (see “Shock Absorbers™).

See Fig. 2F-20. Turn back locking ear on pivot bolt
lock washer (2) and turn out pivet bolt (1). Remove
fork (3) from frame, With appropriate size arbor
pin, push out bearing spacer (4), bearing seal (3) and
bearing With outer race (5) from each side of fork
pivot bearing,

INSPECTION AND SERVICING

Clean pivot bolt hole in forkandbearingparts. Cheek
for wear of bearing, bearing race and bearing seal.

Rough check the rear fork for correct alignment.
Dimensions shown in Fig. 2F-20 will provide enough
information to determine U fork is far enough out of
aslignment to require re-aligning or replacement.
Straightening abaﬂly bent fork  reitres special toals
and fixtures for and gaging. If fa-
cilities are niot available locally, damaged rear fork
can be returned to the factory for repair through any
authorized Harley-Davidson dealer.

ASSEMBLING REAR FORK

Press outer bearing races inta fork. Greasebearings
with Harley-Davidson “Grease-All" grease and in-
sert. Apply additional grease to outside face of
bearing so that space between bearing and seal will
be filled when s¢al is installed. Grease bearing
seals in groove between sealing lips and press into
place. Pul bearing spacers over seals.

NOTE

1962 and later models bave grease fitting in
fork pivot housing. Apply additichal quantity
of grease 1o fitting With hand grease gun to
fill space between bearings. A very small
quantity of grease should be applied to fitting
with hand grease gun at 2000 mile intervals.

Assemble pivot bolt with lock washer and tighten bolt
to preload bearings one to two pounds as follows:

2F-14
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4. Pivot bearing

1. Pivot bolt spacer (2)

2. Pivot bolt lock 5. Bearing seal
washer 6. Bearing

3. Rear fork 7. Grease fitting

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

Figure 2F-20, Rear Fork - Exploded View

With bearings free, weigh extreme rear end of fork
attaching 2 spring scsle and raising the fork to a
horizontal position. Tighten bearing pivot boll just
increase bearing drag one to two pounds.

For example, if fork with bearings free weighs four
pounds, tighten pivot bolt wntil fork movement to
horizontal position regisiers five to six pounds on
seale. Lock pivot bolt lock washer.

Revised: 8-66
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SECTION 26 BRAKES BRAKES G
BRAKES

DISASSEMBLING FRONT BRAKE (Fig. 2G-2)
Remove wheel with brake drum from fork as de-
seribed in 2C. Spring brake shoes oul and away from
side caver (23) at top lo free shoes (2 and 4) and
springs (1 and 3} from pivot stud (8) and cam lever
(18).

Remove cotter pin (18}, cam lever wasker {17) from
cam lever stud (20). Diseomnect cable ferrule from
anchor pin in hand lever by loosening clamp mst {10)
and depressirg brake hand lever. Slip cam lever
assembly off stud. Make complete disassembly in
order shown.

INSPECTION AND SERVICING (Fig. 2G-2)

If linings are worn down to rivet heads, impregnated
With grease as a result of over-greasing wheel hubs,
cracked or ridged badly, they must be replaced.
When relining a shoe, Start al one end and work lo
the other to make linings bear tightly against shoe.

I a riveting machine is not available, set rivets

with hand tools and bevel lining ends.

1. Front wheel brake band lever
2. Brake adjusting sleeve

3. Adjusting sleeve lock nut

i

5

&

. Adjusting sleeve put
. Brake shoe pivot stud nut
. Brake shoe pivot stud

gure 2G-1. Adjusting Froat Brake

Revised: 3-69

Examine drums for ridging and scoring, Surface
must be reasonably smooth and flat. If ridged, turn
down drums to clean up. Wash cam lever and cam
lever stud and check fit. ¥ play exists, force out
cam lever bushing (24) and install new part.

ASSEMBLING FRONT WHEEL BRAKE (Fig. 2G-2)

Assemble in reverse order of disassembly except,
for ease of assembly, conmect two shoes with top
return spring (3). Position unit on pivot stud (8)
and cam lever (18). Insert lower spring (1), Spring
books must be in shoe spacer noich neavest side
cover, When reassembling cable forrule in hand
lever acchor pin with side slot, be sure slotis
toward inside as shown. Earlier type pin withslotted

end should have open end facing downward.

HAND ANCHOR PIN
LEVER
CABLE
FERRULE
SLOT OPEN ENC MUST FACE
| TOWARD INSIDE OF LEVER

Figure 2G-14. Correct Handlever Control
Cable Assembly

ADJUSTING FRONT BRAKE CABLE (Fig. 2G-1)
Fronl brake cable may be adjusted as follows:
Loosen adjusting sleeve lock nut (3) and turnadjusting
sleeve nut (4) to obtain desired amount of hand lever
(1) free movement; clockwise for less movement and
counterclockwise for more movement. About 3/16
in. of brake cable movement should be free, or
about 1/4 of the full lever movement. Tighten ad-
justing sleeve lock mut.

ADJUSTING FRONT BRAKE SHOES

Raise front wheel off ground so it may be rotated.
Loasen brake shoe pivot stud nut {5, Fig, 2G-1) and
loossn axle sleeve nut. Apply brake. With brake
pressure applied, tighten axle sleeve nut and pivat
stud put. This procedure centers shoes against
drum so full lining length contacts drum on brake
application.

DISASSEMBLING REAR WHEEL BRAKE (Fig. 2G-§)

Remove rear wheel from motorcyele as described in
Section 2C. Disconmect shoe return spring (1) and
slip shoes (2 and 24) and anchor (lower) spring (3)
away from side cover. Remave hold-down springs (3)
from side cover. If necessary, remove wheel cyl-
irder by turning out the two cylinder screws (5) on
outside of side cover

2G-1
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INSPECTION AND SERVICING (Fig. 2G-3) Musd.

NOTE
Follow inspection procedure as described in this
section under front wheel brake except examine 1ot dupcens emic wheel bk pedal Witk
wheel cylinder and side cover for signs of leaking shoe assemblies disasseml

1. Brake shoe spring (3] 9. Pivot stud washer 17. Cam lever washer
2. Brake shos and lining (2) 10. Clevis clamp nut 18. Cam lever

3. Brake shoe spring (see item 1) 11. Cable clevis clamp 19. Set screw

4. Brake shot and lining (see item 2) 12. Coiter pin 20. Cam lever stud

5. Brake shog pivot stud nut 13. Flat washer 21. Axle sleeve nut

6. Pivot stud flat washer 14. Cam lever clevis pin 22. Front axle sleeveé
7. Pivot std lock washer 15. Cabie clevis 23. Brake side cover
4. Plyot stud 16. Cotter pin 24. Cam lever bushing
Figure following name of part indicales quantity necessary for one complete assembly.

Figure 2G-2. Front Wheel Brake - Exploded View

1. Shoe return spring

2. Front brake shoe

2A. Rear brake shoe

3. Brake shoe spring

4. Hold-down spring (2)

5. Cylinder screw and
].od; washer (2 each)

Baot 2]

7. Piston (2)
8. Cup(2)

Sorinﬂ
10.  Bleeder nipple
1L Wheel cylinder
12, Brake side cover

Figure following name of
parl indicales quantity nec-
essaryfor one complete as-
sembly.

Figare 2G-?. Rear Wheel Brake - Exploded View

2G-2 Revised: 5-68
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If faulty unit Is found, install a repair kit. Remove
old boots (6), pistons {7), cups (8) and spring (9).
Be sure cylinder wall and pistons are free from
turrs. Dip replacement parts in brake fluid and
. Never dip or wash hydraulic brake cyl-
inder parts in gasolive, kerosene or ofl. If neces-
#ary to clean parts use denatured aleohal,

NOTE
When linings are womn down at any point so
rivet heads come close to contacting drum
surface, shoes or linings should be replaced,

ings and rivets are avallable separately
for 1963 and later rear wheel brakes, but en-
tire shoe and lining uspmm must be re-
placed on w!a 10 1962 mod

Scared or grooved brake drums should be refinished
before Installing new shoes or linings. Brake Drum
turning arbor, Part No., 67280-80 can be used to re-
finish brake drum inside diameter on a lathe 25 nec-
essary to clean up.

Use standard size shoe or lining set for brake drums
refinished up to 8.040 In. maximum on inside diame-
ter,

Use a .030 in. oversize shoe or lining set for brake
drums refinished over 8.060 in. but not more than
8.100 in. maximum on inside diameter,

ASSEMBLING REAR WHEEL BRAKE (Fig. 2G-3)

Assemble rear wheel brakes in reverse order of
digassembly except: Apply a light coat of grease on

tiold-down springs (4) and spots on side cover (12)
where shoes touch when in operating position.

1. Front brake shoe adjusting cam nut
2. Rear brake shoe adjusting cam mut

ECTION 2G
Chassls - Brakes

6. Stop wire
1. Rod clovis pin with 7. Stop washer
washer ard cotter pin 8. Plston assembly
2. Lever clevis 9. Piston ¢
3. Master cylinder plunger 10, Piston retura

4. Master, cyll.uder plunger
5. Cylinder boot

Figure 2G-5. Brake Master Cylinder -
Exploded View

spring
11. Master cyllnder
Valve

Front shoe (2) and rear shoe (2] are of dif-
forent widths on 1963 and later models, Nar-
row shoe must be In rear position and wite
#hoe in front position.

Assemble shoes (2] to lower rewrn spring (3), posl«
ton shoe assembly on plate anchor block al bottom
of side cover and install top spring. Short hook |5
inserted m elongated hole on front shoe. Reassem-
ble whee!

ADJUSTING REAR WHEEL BRAKESHOES(Fig. 2G-4)

Raise rear wheel so 1t can be turned freely by hand,
Brakes are adjusted by means of two adjusting cams
located on outside of brake side cover. Turn front
adjusting cam nut (1) counterclockwise until wheel
has noticeable drag. Spin wheel forward and back-
ward lo center shoes. Slowly turn cam nut clockwise
until wheel turns freely. Repeal process on rear
cam mut (2] which spreads shoes with a clockwise
rotation and retracts shoes with a counterclockwise
rotation.

SIDECAR WHEEL BRAKE

Remove wheel with brake drum as described In
Section 2C.

Procedure for servicing sidecar wheel brake is the
same as for rear wheel brake as glven in preceding
paragraphs,

DISASSEMBLING BRAKE MASTER CYLINDER (Fig.
2G-5)

1t is not necessary to remove master cylinder from

Figure 3G-4, Adjusting Rear Brake

Revised: 3-83

to remove piston assembly i replace-
ment is required. Remove rear brake rod clevis pin
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1, Biseder nipple 2. Plastic tbing

. Container

Figure 2G-0. Bleeding Hydraulic
Brake System

(1) and loosen cylinder plunger lock mut (3). Turnout
lever clevis (2). Pull oul plunger (4) and remove
boot (6), stop wire (6), stop washer (7}, piston assem~
bly (8), cup {9), spring (10) and valve (12)

INSPECTION AND SERVICING (Fig. 2G-5)

Inspect cup (9) and piston rubber parts for wear,
softening and enlarging. Examine cylinder walls for
scratches and grooves.

ASSEMBLING MASTER CYLINDER (Fig. 2G-5)

Assemble master ¢ylinder in reverse order of dis-
asgembly, If repailr kit is installed, use all new
parts, not just those that lock worn. Dip all internal
parts in brake fluid before assembly. Replace fluld
and bleed brake system.

HYDRAULIC BRAKE LINE

Inspect hydraulic brake line for leaks and possible
wear at points where tubing contacts motorcyele.
Tubing should be positioned so that it does not touch
front chain guard at any point. Replace any metal or
rubber tubing which is defective.

BLEEDING HYDRAULIC BRAKE SYSTEM

After servicing rear or sidecar brake syStem where
any hydraulic line or cylinder is opened, it is neces-

2G-4

1. Brake pedal 3. Lock iut
2. Piston rod 4. Plunger
5. Rubber boot

Figure 2G-7. Adjusting Rear
Brake Pedal

sary to bleed the system to expell all air, See Fig.

2G-6.

Slip a length of appropriate size plastic tubing (2)
over wheel cylinder bleeder nipple (1, Fig. 2G-6)
with the other end in any container (3,

NOTE

Bleod sidecar line first then motorcyele rear
wheel.

Open bleeder nipple by rolatlng counterelockwise
about one-half turn. With master cylindor full of
fluid at all times, slowly depress foot pedal re-
peatedly until fluid flows from bleader nipple free of
air bubbles. Add fluid to master cylinder to bring to
original level, Close bleeder nipple. Do not re-use
flusd unless it is clear and free from sediment, If it
is tmpossible to bleed all air from system, the mas-
ter cylinder check valve is faulty and a master eyl-
inder repair kit mest be installed

ADJUSTING REAR BRAKE PEDAL (Fig. 2G-7)

Whes the brake is properly adjusted, the foot pedal
should move freely about 1-1/2 in. hefore the plunger
(4) cantacts piston in master cylinder andbrake takea
effect. This contact may be easily felt if pedal is
depressed by hand.

Pull rubber boot (5) away from end of master cylin-
der housing to expose piston push rod link. Holding
push rod link in center of opening, work brake pedal
{1) back and forth by hand to determine free play,

Adjustment is made by loosening lock nut (5) and
turning plunger () to shorten or lenglhen piston push
rod {2) a8 needed. Tighten lock nut (3).
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SECTION 2H SEAT

CHASSIS 2

SEAT H

SEAT

SEAT POST SPRINGING

Two Seat post spring arrangements are availahle for
each model. A standard sprisg sel is suitable for
rider weighing up to 220 pounds. A heavy spring set
for weights over that amount include heavier springs
and longer guide collars. The heavy sei is indicated
by a letter "D" (Duo-Glide) ar an “E (Servi-Car)
stamped on the upper end of the seat post plunger.
See Fig. 2H-1 for cutaway view of seal past spring-
Ing arrangement. Duo-Glide and Servi-Car assem-
blies have sume number of components with following
excoptions: (See Fig, 2H-2.)

Duo-Glide assembly omits seat post recoil spring
(14A) and incorporates two auxiliary springs (14 and
1.

DISASSEMBLING SEAT POST (Fig. 2H-2)

Remove rod lock nut (1) and washer (2) from bottam
of frame seat post tube. Pull back of seat vpward
sharply to break loose seat post rod mut (5) at the
base of seat post tube. Unsnap clevis pin spring (3)
and pull out clevis pin (4). Tip seat forward and
11t out seat post assembly. Disassemble remaining
parts in order indicated,

INSPECTION AND SERVICE

Wash and air dry all parts. Inspect for brokes or “set”
springs. New spring length appears in Fig. 2H-2 list-
ing, Replace seatbar bushings (18) if worn appreciably.
ASSEMBLING SEAT POST (Fig. 3H-2)

Seat post assembly is reverse of disassembly. Apply
liberal coating of "Grease-All" grease o parts,
working it into the springs.

For correct spring preloading, draw up spring ad-

justing nut 1o compress total visible spring lemgth
to 11 in, for gtandard springs and 10-1/2 in. for "D

Revised 7-64

heavy springs, on Dua-Glide assemblies; 11-1/2 in,
on standard and “E* heavy Servi-Carsets, Lock with
cae lock mat (6). Turn on other lock nut, Position
rod not (5) on rod so bottom end of rod extends
through rod nut exactly 3/4 in. Lock adjustment
with second lock nut.

Figure 2H-1. Cutaway of Seat Post Springing
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DUO-GLIDE
SERVI-CAR

1. Rod lock nut 8. Cushion spring (5-1/8 in.)

2. Rod lock nut washer 9. Guide collar 2}

8. Clevis pin spring 10. Cushion spring (2-13/16 in.)

4. Clevis pin 11. Guide collar (see item 9)

5. Seat post rod nut i2. Cushion spriag (5- 1/8 in.)

6. Lock nut (2) 13. Plunger lock

7. Spring adjusting nut 14. Auxiliary rpna( (2-3/4 in.)
(Duo-Glide only}

T4A.

15.
16.
17.
18.
19,

Seat post recoll spring
{Bea ot only)

Seal it rod

Auxiliary spring (3 in.)

Auxillary spring (2-3/4 In.)

Seat post plunger

Seat bar tushings

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

Dimensions indicate frée length of new spring.

Figure 2H-2. Seat Post - Exploded View
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FIBERGLASS J

FIBERGLASS BODY CARE AND REPAIR

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

L Gel:Coat finish: This finish is made of 2 special

pigment and blended polyester resin several thou-
sandths of an inch thi

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

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

The Gel Coat and molded-in-color finishes require
minimum care and ean be kept new looking by fol-
lowing these easy maintenance rules:

Clean, buff ard wax the exterior periodically to re-
new finish.

An automotive wax type cleaner containing fine rub-
bing compound is suitsble for removing minor
scratehes and scuffs. Scratehés which are not re-
moved by the rubbing compound czn be removed by
wet sanding with 200 grit sandpaper. Then wet sand
with §00 gTit sandpaper, rebuif and apply wax polish.
Care should be taken not to cut throush the gel coat
surface when buifing. A power buffer may be used
with care or the surface may be buffed by hand, us-
ing a rubbing compound.

Patch and fill in deep scratches, scars asd small
hreaks,

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

For damage to the gel cost finish, you will need 2
can of Gél Coat of the same color and 2 small amount
of catalyst. For damsge to the moided-in-color sur-
fage, you will nesd a can of Filler Coat of the same
color and a small amount of cataly. For deeper
holes, breaks, or gouges, you will also need some
fiberglass mat and pre-accelerated polyester resin,
Gel coat and Filler Coat with catalyst are available
in Kt form from the Harley-Davidson Motor Co,
The other materials including fiberglass mat, and
pre-accelerated polyester resin are supplied in fi-
berglass repair kits which are available at most
marine or automotive supply stores.

Damage to the painted type finish can be repatred by
sanding, priming and painting using regular painting
proce:

SURFACE FINISHING

A. GEL COAT TOUCH-UP AND SURFACE REPAIRS

This type of damage may be classified as damage to
the gel coat only,
enoush to slightly penetrate fiberglass matersal.

Revised: 8-68

Repair as follows:

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

2. Roughen the bottom and sides of the damaged
area, using a power drill with @ burr attachment,
Feather the edge surrounding the seratch or gouge,
being careful not to undercut this edge. See Figure
21

Figure 2J-1. Roughing Damaged Area

3. A small amount of gel coat, the same eolor as
the hmish should be placed in a small can lid or on a
piece of cardboard, Ise just enough to 11l the dam-
aged area. I damage has penetrated through to
fiberglass material, an equal amount of fibers, which
can be taken from glass mat and stredded into small
fibers, should be mixed with the el coat - uging &
putty knife or flat stick.  Add three drops of catalyst
per teaspoon of gel cat using an eye dropper. Be
sure 1 mix the catalyst thoroughly for maximum
working time. Maximum working time (pot life) will
be =bout 15 to 20 minutes at which time it begins to
“gel”. See Figure 2J-2

4. Fill the scratch or hele above the surrounding
undamaged area about 1/16", working the material
into the damaged arsa with the sharp point of = knife,
Be careful to puncture and eliminate any air bubbles
which may occur. See Figure 2J-3,

NOTE
If fiberglass ffbers have not been used in

mixture, skip steps 3 thru 7 and proceed
with step 8.

§. When the pateh feels rubbery to touch {10 - 15
minutes), trim the patch flush with the surface, and
then allow to cure completely (80 - 60 minutes),
Patch will shrink slightly as it cures, making a de-
pression, See Figure 21-4,

25-1
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Figure 2J-2. Mixing Gel Coat and Glass Fibers

Figure 2J-4. Trimming Patch

6. Carefully rough up the bottom and sdges of the
depression, using the electric drill with burr atts
ment, as in Step 2. Feather surrousding g€
coat; do not yndercut.

21-2
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Again mix a small amount of gel coat with cat-
st - 4o not use glass fibers. Using your finger o
putty knife, fill the depression with gel coat 1/16”
above the surrounding surface.

8. Spread the gel coat level with the surromnding
area and allow o cure (30 - 60 minutes). See Figure
2J-5. Gel ecal can be ered with cellophane, if
desired, 1o 4id In spreading evenly. Remore celo-
phane afler gel coat has cured:

8. Sand the patched area, using i sanding block
with £00-grit wet sandpaper. Finish by bulfing with
fine rubbing compound such as DuPont #606 and wax-
ing. Weathering will aid to blénd touch-up if a Shisht
color difference can be: observed. See Figure 23-6.

Figure 2J- Coat Evenly

Figure 2J-6. Sanding Patch
NOTE

where surface color of part has changed due
to weathering, color mateh of pateh may not
be satisfactory, In this case, eéntire panel
must be sprayed.

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

B. MOLDED-IN-COLOR SURFACE REPAIRS

Tnis type of dzmage consists of a seraich, hole or
gouse that is deep enough to slightly penetrate fiber-
glass material.

Repair as follows:

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

Revised: 1-80
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2. Roughen the bottom and sides of the damaged
area, using o power drill wilh 2 burr attachment.
Feather the edge surrounding the scratch or gouge,
being careful not 1o undercut this wdge. See Figure
23-1.

3. A small amount of Filler coat, the same color a5
the finish should be placed in a small can id or on 2
picce of cardboard, Use just enough 1o fill the dam-
aged area. Add three drops of catalyst per teaspoon
af Filler ooal using an eye dropper. Be sure to mix
the catalyst thoroughly for maximum working time.
Maximum working time (pot life) will be about 15 to
20 minutes at which time it begins to "gel".

4, Fill the seratch or hole slightly above the sur-
rounding undamaged area, working the Filler coat
into the damaged aréa with a putly knife. Be careful
to pancture and eliminate any air bubbles which may
oegur. Patch can be covered with cellophane to aid
in spreading evenly (see Figure 2J-5). Allow to cure
completely before removing cellophand,

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

NOTE
Where surface color of part bas changed due
to weathering, color match of patch may not
be satisfactory. In this case, entire panel
must be sprayed. v
Thin Gel coat with acetone (1 to I ratio) and
spray panel, blending sprayed area Into 4 ra-
dius or corner on tie part, Use a touch-up
spray gun such as the Binks Model 15. After
Gel coat is hard, bulf and polish sprayedares.

PATCHING _OF HOLES, PUNCTURES AND
BREAKS

ible, work In shaded spot or in @ building
‘¢ the” temperature is between 70° and 80°F.
1, Be sure surface is clean and dry where repair
is to be made. Remove all wax and dirt from the
damaged area.

Figure 2J-7. Sawing Out Damaged Area

Rovised: 1-69
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2. Prepare injured area by cutting back fractured
material to the sound part of the malorial. A key-
hole or electric saber saw can be used to cut out the
raggsd sdges. See Figure 2J-7,

Figure 2J-8. Rough Sanding Inside Surface

3. Rough sand the inside surface, using BO-grit dry
sundpaper, feathering back about two [nches all
arourd tho bole in the area the pateh will toueh, Soe
Figure 2J-8,

4. Cover a plece of cardboard or aluminum with
cellophane and tape It to the outside surfice with th
cellophane facing toward the hole. Aluminum |8 used
a8 backing where contour is present, The aluminum

Figure 24-9. Taping on Backing

=hould be shaped the same a5 the contour, Sev Fig-
ure 23-9.

5. Cul glass mat to shape of hole, abost 2” larger
hole.

6. Mix a small amount of pre-aceclerated resin and

catalyst and daub resin on mat, thoroughly wetting it

out. This may be doae on & piece of cellophane or

wax paper. See Figure 2J-10.

2J-3
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Figure 20-10, Applying Resin to Mat

NOTE

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

7. Lay patch over hols, cover with cellophane and
#squeogee out alr bubbles, Allaw one to two hours to
cure, then remava cellophane. See Figure 2511,

Figure ZI-11. Squéegeeing Patch

B. After the patch 15 cured, remove the cardboard
from the outside of the hale and rough sand outside
surface, feathering the edge of the hole, See Figure
2112,

3. Mask area with tape and paper to protect the
surrounding surface; then repeal B Steps 5, &, 7, and

2J-4
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Figure 2J-12. Rough Sanding Outside Surtace

8, applying patches to outside surface untll encugh
material has been laminated to re-catablish the orig
{nal thickness of the section.

10. Allow the pateh to cure overnight; then sand with
dry 80-grit paper on power sander, Smooth the
patch and blend It with surrounding surface. 1f alr
pockets are present, puncture and fill with catalyzed
resin. Let cure and re-sand. See Figure 2J-13.

i T

Figure 2J-13. Blending Pateh with Sander

11. Mix gel coat cr filler coat with catalyst. Work
Gel Coat inlo patch with fingers. See Figure 24-14.
Filler Coat should be filled Into patch with a putty
Emife.

12. Pateh can be covered with cellophane to aid in
spreading evenly {see Figure 21-5). Allow to eure
completely hefore removing cellophane.
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SECTION 27
Chassis - Fiberglass Body Care and Repair

Flgure 2J-14, Working Gel Coat into Pa

13. Sand the patch with 220-grit wet sandpaper; then
use 800-grit for finish sanding. On painted type sur-

paint can be applied al this time, Buff with
whing compound and wax.

NOTE

On Gel Coat finish, it may be necessary o
repeat Steps 12 and 13 to insure a smoo
even gol coat surl Sce Figure 2J-

For large areas the gol coal can also by
sprayed.

Revized: 1-69

Figure 2J-15, Bulling Finish

Where surface color of part has changed due
to weathering, color match of pateh may not
be satisfactory. In this case, entire panel
must be sprayed.

Thin Gel coat with acetone (1 to 1 ratio) and
spray panel, blending sprayod area wito o
radius or corner on the part, Use a touch-up
spray gun such as the Binks Model 15, Afu

Gel coat in hard, buff and polish sprayed ai

Heat lamps may be used if working sandi-
tions are cold, CAUTION: Do not placelamp
bulb closer than 14 inches ta surfice or the
resin may blister.

2)-5
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94557-55 COMPENSATING SPROCKET SHAFT
NUY NCH

Pin spanner wremch for com-
pensating Sprockst shalt mut,

04819-35 WHEEL LUG WRENCH

I Tool for recessed hex head
wheel lug screws,

$4630-87 WHEEL HUB BEARING LOCKNUT
WHRENCH

= . Fils slotted type lockmuts.
s

04661-38 SPOKE NIPPLE WRENCH

.,

94700-528 REAR SHOCK SPANNER WRENCH

For large wheel spoke nipples
(234" across flats

.,
e

Used to adjust rear shock ab-
sorber units for more or less

95021-29 DISASSEMBLING CHAIN TOOL

Removes press fit roller pins
from all chains.

95000-29A WHEEL TRUING STAND

Adjustable stand for truing
spoked wheels, Includes
rbor.

a
95515-30A  Arbor far
wheels of all models.
(Can be used to convert
old stand 95500-20).

95522-66 Arbor collar for
1906 and later Electra-
Glide wheel (brake side),

#5600-33B SPROCKET RIVETING SET

m Used to rivet rear
sprocket to brake shell,
Set consists of riveting
block, rivet punch, rivet

sot, adapter and sugport
flange.
—_—

spring

95020-86 REAR CHAIN CONNECTING LINK PRESS

Used to install press-fit
comnecting link sideplate
supplied with replace-
ment chains.

95675-58 BRAKE PEDAL LOCKING TOOL

Used to lock rear brake pedal
in depressed position when
disassembling wheel from mo-
toreycle,

INTERNAL LOCK RING PLIERS

Special pliers for removing and
replacing retaining rings.

96215-49 Small.
96216-49 Large.
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Electra-Glide:

96218-50 FRAME HEAD BEARING ADJUSTING
CONE, AND LOCK NUT WRENCH

Fits head cone lock nut and
head bearing adjusting cone.

96245-51 FORK STEM AND CROSS MEMBER
ALIGNING GAGE

Used with fork fube straighten-
ing blocks (96246-50} when fork
stem is being aligned.

96246-50 FORK TUBE STRAIGHTENING BLOCK

$6250-50 FORK SLIDER OIL SEAL DRIVER

Three recommended for

ing on an arbor press.

Used to install fork slider oil

1) 5

96254-50 POEK SLIDER BUSHING TOOLS FOR
BA-GLIDE FORK

Complete set of tools consisis

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

96505-40 BENDING BAR
& - Used for straightening handle-

bar, forks and frames. Hooks
. on tubes for applying bending
leverage.

96310-53 MOTORCYCLE SHOP. STAND

Used to support motereyele on
shop or showroom floor to
provide sturdy support. Lotk
bar with curved end slips
through  motorcycle frame
eross tube below transmission,
Operating bar fits into socket

4 on either side providing lever-
age to raise or lower motor-
eycle rear end.

%

97010-52A REAR SHOCK ABSORBER TOOL

ompresses rear shock ab-
sorber for disassembly or as-
sembly. Holds shock absorber
spring in compression while
parts are disassembled.

(8| 97019-524 Block only for 1967
and later.

$7250-60 BRAKE DRUM TURNING ARBOR

Used for refinishing brake
friction surface when doing 2
brake lining job. Fits between
lathe centers. Brake drum
mounts o arbor, with same
bolts used lo fasten dram to
wheel.

94644-65 CHAIN ADJUSTER SHOE BOLT WRENCH

For adjusting chain tension
through chain cover access
Hole.

Revised: 5-08
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GENERAL A

GENERAL

ENGINE SPECIFICATIONS
VALVES (3B)

Fit in guids (EX} .004 - 008 in,

Fit in guide (IN) 002 - 004 in.
Spring (FL)
(Outer} ..... 55 - 85 Ibs. at 1-13/32 in. (closed)

110 - 120 Ibs. at 1-1/16 in. (open)

Free length .
{Innex). .. . .
Free length
Spring (FLH)
(Outer) .. ... 105 - 115 Ibs. at 1-3/8 in. (closed)
180 - 190 Ibs. at 1 in. (open)
Free length . - 1-31/32 in.
{mner) .. .... 20 - 30 los. &t 1-3/16 in. (closed)
70 - 80 Ibs. at 51/64 in. (open)
Freeleagth .. ..0cavecocnncna 1-25/64 in.

Tappet adjustment . ... Hydraalic tappet unit com-

pressed 1/8 in. from fully

ROCKER ARM (3B)

Fit in bushing
End clearance
PISTON (3C)
Fitin z:yls.nﬂ&r - 001 - .002 in.
ing gap 010 - 020 i

Compression ring slde clearance
il ring side clearanc
Piston pin fit. 2

003
 Light ndpnassat’D E

CONNECTING ROD (3C}

Piston pin fit .. :
End play between fiywheels
Fiton
(1959 & earlier)
(1960 & later) .

0008 - @12 in. loose
..... 006 - .010.in.

1801 - .0015 in. loose
0006 - 001 in. lo0se

OIL PUMP PRESSURE
BD) conrninniiian. (20 MPH) 25 Ibs./sq. in.
MP) i

g

o
Try
FEFE

IGNITION TDMING (3D)
Breexar poiat setting
(Dwell

Igpition Timing (Retarded) |

Piston T.C.J

- 35% BTC (7/16 in. before
Piston T.C.}
025 to 030 in.

{Automatic Advance) . .
Spark plug gap setting. . .. .. ...
Revised: 3-89

TAPPETS (3D)

Gulde fit . 002 tight - .002 laose
Fit in gulde 001~ 002 tn. loose
Roller fit . " . 0005 - .001 in,
Roller end clearance . 008 - 010 in.
GEARCASE (3D)

Timer gear end play. . . 2003 - 007 in,
Idler gear end play .. 003 - 020 in,
Bresather gear end play Do - 008

Cam gear shaft in bushing .
Cam gear shaft in boarlng

000 -

001 - 005 in,
001~ 0015 in.

Ofl pump drive shaft
(crdnkease bushing). . . . ... ;. 0008 - L0012 in.

FLYWHEEL ASSEMBLY (3E)

in, maximum at rim
.00 in. mazimum

Runout {mainshafts) .

SPROCKET SHAFT BEARING (3E]
Cup fi in erankcase . .DU15 - 0035 in. press
-0002 - 0015 in. press
<o 0005 - 006 in,

PINION SHAFT BEARINGS (3E)

Roller bearing fi
Cover bushing fi

0004 - .000d in, loose
0005 - .0012 in. loose

ENGINE DESCRIPTION
The Duo-Glide engine is = two-cylinder, four-eycle,
air cooled, overhead-valve, V-type engine with T4
cu. in. displacement. I has three major component
assemblies: cylinder, crankcase and gearcase.

Cylinder assemblies include cylinder head, valves,
rocker arms and piston. Cylinders mount on the en-
gine crankease in a 45 degree “V." with both connect-
ing rods connected to a single crank pin.

The reciprocating, linear motion of the piston in the
cylinder is converted to circular motion in the
crankcase. The built-up crankshaft consists of an
off-center crank pin interposed between two counter-
weighted flywheels which rotate on two end shalts
(pimion and sprocket shafts) spported by anli-
friction roller bearings. The lower end of the rear

3a-1
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Engine - General

Figure 3A-1. Engire Cataway (1967 Model Shown)
3A-Z Revised: 9-86




DUQ-GLIDE

eylinder connecting rod is forked fo fil aroumnd the
single-end front eylinder connecting rod, allowing 2
sifigle conecting rod-crankpin eonnection to the fiy—
wheel.

Flywheel rotation is clockwise (viewing engine from
right side). Using the front cylinder firing position
as’a starting point, the rear cylinder fires at 315 de-
grees rotation (360 degrees minus the 45 degrees be-
tween ¢ylinders). The front fires in an additional
405 degrees (360 degrees plus the 45 degrees be-
tween cylinders), completing the 720 degrees of fiy-
wheel rotation nécessary for the four piston strokes.

The gearcase is located on the right side of the

The generator is also drivea from the gear
The rotary crankcase breather valve is located be-
tween crankcase and gearcase compariments and
functions to relieve crankease pressure caused by
downstroke of pistons, and controls the flow of ol ia
the lubrication system.

A single cam shaft with four cam lobes is gear
driven. The engine valves are opened and cloced
through the mechanical linkage of tappets, push rods
and rocker arms. Tappets serve lo transmit the cam
attion to the valve

Valve and breather timing are nhm.ned by meshing
gearcase gears wilh timing marks.

Ignition spark is produced by operation of cirenit
breaker, ignition cofl and spark plugs. The break-
ing of cireuit breaker points by a cam on the timer
shaft determines the spark timing.

Igntion spark on 1960 and earlier Models and on 1985
and later Models is produced through operation of a
single set of circuit breaker points by a double-lobe
cam on the timer shaft. The narrow lobe times the
front eylinder. The wide lobe times the rear oyl-
inder. Both spavk plugs fire each crankshall rev-
olution, However, the spark 1n one cylinder occurs
ineffectually during (ts exhaust stroke.

Ignition ‘spark on 1961 to 1964 Models is produced
by operation of separste circuit In-axer points and
ignition coils for each spark plug. The breaking of

SECTION 3A
Engine - General

each set af breaker poits by a single-lobe cam on
the timer shaft delermines the spark fiming. The
single lobe cam the breaker points individually
firing alternate cylinders every crankshaft revolu-
ton. The fromt cylinder breaker points (stamped
“F" on circait breaker base) fire the front eylinder
and the Tear brezker points fire the resr cylinder.

Most other engine components fusction similar to
usual Internal combustion engine design. For fur-
ther description of part function, see pertinent man-
wal sections.

LUBRICATION

The engine |5 Jubricated by a pressure system circu-
lating oil from the tank through the moving parts and
back to tank. For adequate lubrication the tank must
contain an ample supply of clean oll at all times,

Oil consumption varies from 250 to 500 miles per
quart depending on the nature of service, sola or
sidecar, fast or moderate driving, and how well the
engine is kept tuned. If mileage is not within this
range, see following engine overhaul section.

Remove tank cap and check oil supply at not more
than 300 miles after each complete refill. 1 level Is
down near "Refill" mark on gauge rod, add oil. When
level is down to “Refill" mark, add two quarts. En-
gine will run cooler and usage will be less with oil
level well up in tank.

The oil tank capacity is one gallon. The tank is full
when ihe oil level is about ane inch from top. Do not
£ill above this level. The tank needs some air space.
Tighten the eap securely to prevent leakage.

Change ol in sew cngine after first 500 and 1,000
miles, and at about 2,000 mile intervals Hmresﬂer
Completely drain ofl tank of used oil and refill with
fresh oil. M service is extremely hard, hot, on dusty
roads or in mrnpzhbn-l. d\‘a\n and refil.l u( shorter
intervals. Draining should be done while ofl is hot.
It is not necessary to drain the crankcase for it does
mot accumulate more than about 5 oz. of oil atany
time, At the time of the first oil change, and along
with at least every second oil change thercafter,
thoroughly flush and eléan out tank with kerosene to
remove any sediment and sludge that may have ac-
cumulated.

KEY FOR FIGURE 3A-1

1. Rocker arm 16. Hydraclic lifter 32. Chain ofl return

2. Rocker arm shaft 17. Intermediate gear 33. Oil pressure switch
3. Carburetor insulator 18. Tappet and roller assembly 34. Crankoase

4. Engine mounting bracket 13. Pinion gear 25 Flywheel

5. Oil liné d gear 36. Crankpin

8. Carbaretor 21 Breather gear 37. Connecting md roller bearing
7. Rocker arm cover ze. Breather screen 38 Cbnne cting

§. Cylinder head 23. Chain oiler screw 39, P

9. Push rod cover keeper 24. By-pass valve 0. c,-umser

10, Push rod 25. Oil feed pump drive gears  41. Overhead sil line
11. Push rod cover 26. Oil scavenger drive gears 42, Exhaust port

12. Cireuil breaker itimer) 27. 0il feed nipple 43. Exhaust valve seat

13. Clamp 28. Oil pump cover 44. Exhaust valve
14. Generator drive gear 29. 01l return nipple 45, Exhaust valve guide
15. Idler gear 30. Check valve 46, Valve spring

31. Breather gutlel
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WINTER LUBRICATION

Combustion in any engine generates water vapor.
When starting and warming up in cold weather, es-
pecially in freeging or cold weather, the vapor that
{ets into the crankcase condenses to water before the
crankcase i3 hot enough to exhaust the vapor through
the outside breather. [ engine is run often encugh to
get the erankease thoroughly warmed up, most of this
waler i§ again vaporized and blown out through the
breather, A moderately driven engine, making short
runs and seldom sllowed to thoroughly warm up, will
aceumulato increasing amounts of water in the oil
tank, This water will, In f weather, become
slush or ice and If Ellum to accumulate, will block
o0il lines and damage the engine. Water mixed with
oil for gome time forms sludge that is harmiul 10 the
engine and causes rapid wear of various
parts, In winter the oll should be changed more often
than in normal weather. engine used for short
runs, particularly in commercial service, must have
oil changed frequently and Lank thoroughly flushed to
remove water and sludge, before new oll is pul in
tank. The farther below freezing the temperature
draps, the shorter the oil change interval should be.

CHANGING OIL

Run engine until it is fully warm, Block motarcycle

upright or llted to vight at a alight angle. Remove

oil tank plug from bottom of tank at right rear cor-

ner. Allow all oll o drain. Replace plug. Pour a

quart of kerosene (nto m\k and agitale by rocking
motoreycle from  side Remove plug and

W drain, Roplace plug and 151 itk recomamnded Rrade
ol as followi:

Air Temperature

Use
Haley-Davigson| Use |  (Cold Engine Star
oil Grado _n""ﬁ&‘lgmc

Medium Heavy

E Above 40° F

Below 40 F
[Severe operating conditions
at high air temperatures.

Spocial Light
oy

Old ofl may be removed using a suction gun through
filler hale and flushed by squirting kerosene into tank
fram a gun.

OIL PRESSURE SIGNAL LIGHT

The oll signal light, loeated above ignition switch on

Instrument panel, Indicates oil circulation.

If the oil signal light fails to go off at speeds above
idiing, it is usvally due to low or a diluted oll supply.
In freezing weather the oil feed pipe may clog with
ilee and sludge, preventing circulation of oil. A
grounded oil sigal swiich wire, fanlly sigoal switch,
or trouble with ofl pump will also cause the light to
stay on, If the oil signal light fails to go off, always
check the ofl supply first. Then, if oil supply is nor-
mal, look inside the oil tank to determine if oil Te-
turns to the tank from the oil return pipe cutlet lo-
cated at front of ofl tank near filler hole when the en-
gine 18 running. If it is returning to the tank there is.
some circulation, and engine may be run = short dis-
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tance i mecessary. K no oil returns, shut off engine
anti] trouble s located and corrected.

OPERATING OIL PRESSURE
Operating oil pressure may be checked as follows;

Fill oil tank with Harley-Davidson 75 oll, Discon-
nect oil pressure switch wire at top of swilch and re-

move switch. Install Oil Pressure Gauge, Part No.
$6921.52. Attach gasge bracket lo motorcycle and
road run or simulale road running until enginé s
completely warmed. A full operating temperature is
essential for accurate gauging. Pressure should be
25 to 28 pounds per square inch at 20 mph, At 30
mph. and over, pressure should be steady at 35 to 38

OIL FILTER {(EXTERNAL)

It motorcycle 15 equ with ar oil filler, thor-
cughly wash the filter element in clean gasoline or
solvent at least once every 2,000 miles when the on-
gine oll is changed. Blow out element with com-
pressed air before installing,

To remove the filter element, take off acorn nut, fi-
ber washer and cup. Remove element rotaining mits
and motal eloment retainer. Then pull element off
stud. N upper metal retalner (retainer with five
loles tn for ofl ) comes off with the [ilter
, make sure that it is reinstalled as the upper
oo replacing the element.

Replace filier element every 5,000 miles.

0L FILTER (OIL TAKK)

The tank is equipped with a large mouth filler open-
ing and a screw cover Wwith oll filter attached.

Wash filter element (3) in clean gasoline or solvent
at 2,000 mile intervals, renew at 5,000 mile inter-
vals. To service filter element, remove cap (rom
oil tank, remove retaining spring (1) and washer (2)
and pull out filter. Make certain "O" ring is posi-
tioned against filter cup flange (7) when filter is in-
stalled in tank.

SERVICING OIL TANK CAP AND FILLER OPENING,
disasse;

inspect all parts. Replace any that ars worn or

damaged.

¥ ofl ]ﬂmlﬂmmrbﬂ'ml}yunkcw and the
tiller opening, and gasket in serviceable
ik, ehiy the flp i (e Tler opemie: AEa
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1. Filter clip

2. Cap seal washer

3. Filter element

4. Filter lower retainer
5. Cup spring

8. Cup seal

7. Cup

8, "O" ring

9. Dipstick and valve assembly
10, Cap gasket

11, Cap cotter pin

12. Cap sorew

13, Cap washor

14, Cap nat

15, Cap top

Figure JA-2. Oil Task Filter - Exploded View

drawn too tight will bead the lip of the filler opening
resulling in an imperfect seal between gasket and lip.

Drain oil from tank. Using a mallet as a driver and
a block of wood as a cushion, bend the lip down until
flush with sealing surface of tank cap. Remove nicks
and rough spots with emery cloth.  Flush tank before
refitling.

ELECTRA-GLIDE ENGINE OILING AND BREATHER
SYSTEM (Fig. 3A-3, 3A-4 and 4A-4A)

1. Gravity feed from tank to feed pump.

2. Feed (pressure) section of oil pump.

3. Check valve prevents gravity oil drainage {rom
tank to engine. Builds up oil pressure to operate oil

signal switch.

4. Oil pressure valve limits maximum
pressure. Surplus oil is dumped back into gearcase.

Revised: 5-68

5. Oil is forced throsgh pinon gear shaft to lubri-
cate lower consocting rod bearings from which ol

S A0 33t waTln i, plagc pin and
main bearings.

6. Oil is forced through passages or external ofl
lines to lubricate rocker arm bearings and rods,
valve stems, valve springs and push rod sockets, A
branch passage supplies oil to the hydraulic lifters.
On some models, ofl supply is filtered through oil
screen (8A).

7. Frost chain oil. Oil is bled {rom by-pass oil
for front chain lubrication. On 1964 and earlier
models, chain oiler screw oi pump is adjustable,

8. Oil drains from cylinder rocker housing through
passage in each cylinder, thea flows through hole in
the base of each cylinder, lubricating cylinder walls,
piston, piston rings and main bearings.
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. LOW PRESSURE
OIL 2NE YAPOR

m—— PRESSURE OIL
-

Figure 3A-3, Eleetra-Glide Lubrication System
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Figure 3A-4. 1963 to 1965 Oil Feed Pressure System
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1965 and Earlier Oil Scavenger System

Figure 34-44,
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9. Ol Hows from the vocker arm bearizgs through
push rod covers into the gearcase compartment, lu-
bricating push rods and tappets.

10, Rotary breather valve is timed to open on the
downward stroke of pistons, allowing crankease ex-
haust air pressure to expel scavenge oil from crank-
ease breather ofl trap into gearcase. Breatber vaive
closes on upward stroke of pistons, creating vacumm
in crankcase

Durirg this interval, the small ports in breather
valve line up with passage in crankcase. Oil is then
retrieved through passage by vacuum from breather
oil trap in crankcase, and (on 1965 model) from froat
chain compartment,

11, Oil blown and drained into timing gearease (steps
4, 8 and 9), lubricates generator drive gear, timing
gears and gear shaft bearings.

12, Gearcase oil settles in gearcase sump from
where it returns to pump.

13, Scavenge {return} section of oil pump.
14. Engine oil return to tank.

15. Exhaust air baffle and transier passage to
breather oil trap.

16. Breather oil trap with screen.
17. Gil transfer passage to breather valve.

18. Crankease exhausi air escapes from gearcase
through outside breatber tube on 1965 and Iater
model. Air exhausts to front chain guard on earlier
models,

19. Return line from chain housing (1965 and later).

o4

Vent line to oil tank and chain housite.

. Rear chain oiler.
22. Pressure switch fitting,

ENGINE REPAIR PROCEDURE
GENERAL

When an engine needs repair, it is not always possi-
ble to dafinitely determine beforehand whether the
engine can be. repaired by disassembling only cyl-
inders and heads, only gearcase; or whetber engine
must be i: for see-~
tion repair,
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Usually, oaly upper-end repair is needed and it is
recommended procedure to first strip motorcycle for

ping Motoreycle for Engine Repair.”

In cases where it has been definitely determined be-
forehand that the lower portion of engine (crankcase)
is in need of repair, remove complete engine from
chassis before starting disassembly as describad in
steps 1 through 20 of “Stripping Motarcycle for En-
gine Repair.”

Symptoms indicating 2 need for esgine repair are
often misleading, but generally if more than one
symptom is present, possible symptom causes can be
BATTOWed Gown to make at least a partial trouble di-
agnosis. An above pormal comsumption of oil, for
example, could be caused by several mechanical
faults {see “Locating Operating Troubles,” Section
1D). But when accompanied by a blue-gray smoke
from the exhaust, and when Jow compression i3 pre-
sent, it indicates the rings need replacing. Low
compression by itself, however, Indicates improperly
seated valves, not worn rings.

A nolsy éngine is usually caused by loose bearings.
Main bearings are geacrally more durable than rod
bearings or bushings so the latter should be sus-
pected first. Certain "kmocking” noises may be
caused by loose bearings, others by piston slap, a
condition where piston or cylinder or both are worn
out of round and loose fitting, allowing the piston ta
slap from front to rear of cylinder as it maves up
and down.

Most Irequently, valves, Tings, pins, bushings and
bearings peed attention at about the same time.

the symptoms can be narrowed down through the
process of elimination to indicate any one of the
above components is worn, it is best ta give atten-
tion to all of the cylinder head and cylinder parts.

STRIPPING MOTORCYCLE FOR ENGINE REPAIR

Use the fallowing procedure to strip the motoreycle
for eithér cylinder head and cylinder removal for
repair with cngine in chassis, or for engine removal
for complete overhaul.

1. To remove instrument cover lake out mounting
base cemter screw and pry off cover side plate lo-
cated at trip mileage set screw.

2. Release seat clevis spring, pull clevis pin and tip
seat forward.

3. Disconnect fuel lines and interconnecting line
{rom tanks, and drain into a proper container. Gaso-
line may be pumped out through tank filler opening
before disconnecting pipes,
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4, Remove upper and lower bolts at the front and the
two stud nuts bebween the gasoline tanks at the rear.
Remove tanks, On tank attached hand shift models,
remove shift lever bottom Dolts so shft lever may
be removed with left tank.

5. Remove cylinder head bracket. Note washers be-
tween bracket and frame lug, use same washer when
tracket is assembled.

§. Hemove spark plugs to avoid damaging. Discon-
néot ground wire at batters,

7. On 1884 and earlier models, turn out center scraw
and remove horn power pack cover. Disconaect twa
wires from bors power pack. Remove two bolts
mousting hown power pack to bracket. Leosen born
trumpet nut and turn horn power pack off trumpst.

Remove carburetor intake manifold clamps:

8, Remove air cleaner cover; filter element, four
bolts, lock washers and ir cleaner back plate from
carburetor body.

9, Dicconnect throttle and choke controls from car-
burstor, Disconnect fuel and vent lines. Disconnect
carbuyetor support bracket and remove carburetor.

10. On 1064 and earlier models, remove horn trum-
pet mounting bolt and horn trumpet. Disconnect ex-
‘haust pipes from eylinder bead ports, Hemove regu-
lator mouniing séréws and move regulator away.
It Is not necessary to disconnect wires from regu-
lator.

At this stage, the cylinder heads and cylinders may
be Temaved,

To remove engine orankcase or complete
continue stripping motorcycle as follows:

ensing,

11, Remove 1efl footzest dad chain guard cover. If
mstoreyele s equipped With compensating sprocket,
use Compensating Sprocket Shaft Nut Wreach,

No. wms'i 55 ta remove compensating $mcm
shaft not equi with compensating

qprocka« use | /8 inch socket or box wreach to

remove nut. Loosen nut by wrench handle

several sharp blows with hammer.

On 1865 and later modeld, remove Chain adjuster
mounting bolt and large brass starter shaft thrust
washer,

Remave push rod adjusting screw lock nut fnut ow
center serew on clutch sprocket], sli washer {any
metal washer about 1-3/4 in. in ciameter with 3/8
i, hole) over push rod adjusting screw and replace
lock nut, Remove three spring tension adjusting nuts
and pull clutch outer dise and spring eollar assembly
oft clutch drive hub pins. Move clutch sprocket and
rotor sprocket out 2nd remove from shafts.

12, Remove three bolts, attaching chain cover at en-
gine sprocket shaft.

3A-10
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On 1965 and later modsls, loosen the § transmission
base moumag mats. Remave the 4 ner cliain guard
to transmission attaching bolis. Remove clutch hub
\ming Cloten Hub Net Weenoh Bart No. 4643-21 and
Cisten Hub Puller, Part No. 95980-41A. Remove
shaft key. Remove the 2 inner chain guard stud nuts
which attach to starter housing. Remove wire from
solensid. Pull inner chain guard from mainshaft
using Puller Part No. 95950-41A which has 4 screws
to fit tapped holes in chain housing. Remove chain
ailer hose at oil pump. Remove other hoses from
connections at back of chain housing,

13. Disconnect timer wireat coil. Discoanect wives
from generator. Discannect wire from cil pressure
switch,

15, Drain oil tank and remove oil lines from oil
pump, On 1965 and later models, remove crankcase
breather pipe.

16. Remove foothoard rear stud nut from inside of
frame member and front foothoard mounting stud
bolts from brake master eylinder by removing nut
and lock washer on back side. Remove brake mas-
ter eylinder attaching stud bolt which passcs through
master cylinder and frame with a lock washer and
aut oo back side of frame member, Remove brake
master cylinder sideplate boll located behind master
cylinder phunger baot. Master cylinder and sideplate
assembly is free to swing down away from engine
erankcase.,

17. Remove exhaust sysfem.

19. On 1964 and earlier models, remove spark ad-
wance cosfral wire at circuit bréaker. Remove twa
rear screws from horn trumpet bracket and slip
out spark advance control wire,

20, Remove two front and tWwo rear engine msounting
bolts. Engine is now completely stripped and may be
removed from right side of motoreycle.

Assembly is esseatially the reverse order of fisas-
sermbly.

On 1965 and later models, Loc-Tite "Grade A"
should be applied to transmission shaft ball bearing
recess in chain housing and on shaft. Pack ball race
with grease after bousing iS tapped in place.  Apply
alyminum paint to joining surface of chain housing
and eagine-transmission, also use new cover gasket
when reassembling.

NOTE
Leave transmission nuts loose
until engine and trensmission are secured o
chain housing,

IMPORTANT
Adter onmentiyl SR Toecog med 18 e
tight. Vacmm In housing be
checked with Vacuum Gage Part No. QSEEK! BB
ang should be 12 in, water or more at 1500
RPM. A lower reading than this indicates
an air lesk into chain housing at gasket, sole-
noid, starter shaft or hoses.
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REMOVING CYLINDER HEAD ASSEMBLY
1866 and Later (Fig. 3B-1)

Before removing cylinder head assembiy, sirip mo-
toreyele as described in “Stripping Motoreycle For
Engine Repair,” Section 34, Free carburelor and
manifold assembly from motorcycie by removing two
manifold clamps and carburefor support bracket nut
at crankease.

Disconneet overhead oil feed line (1) and cylinder
Interecnnecting oil line (1C} at fittings,

Remove spring cap retainers 4A on push rod covers
by prying down on cover spring cap with serewdriver
wedged between cylinder cooling fins and pulling
Spring cap Tetainers oul.

Remove five bead bolts and washers (2) from each
head. Lift ¢ylinder head encugh to slip out push rods
(3) and push rod covers (4). Remove eylinder head
(5). Remove cylinder head gasket (6). Mark push
rods so that they will be reassembled in same posi-
tion.

1885 and Earler (Fig. 3B-1A)

Disconsect overhead oil feed line (1) at fittings (1963
and later).. Remove spring cap retainers 4A on push
rod covers by prying down on cover spring cap with
screwdriver wedged between cylinder cooling fins
aud pulling spring cap retainers oul.

Remove five head bolts and washers (2) from each
head, Lift ¢ylinder head enough to slip oul pash
rods {3) and push rod covers (4). Remove cylinder
head {5). Remove cylinder head gasket (6). Mark
push rods so that they will be reassembled in same
position.

DISASSEMBLING CYLINDER HEAD
1966 and Latet (Fig. 3B-1)

Free the rocker arm eover (9} from eylinder bead by
removing stud nuts (7). Before further disassembly,
:xrefully check the rocker arm pads aad ball sockets
for pilting and excessive wear. check the
rocker arm shaft {12) for appreciable end play,

Remove rocker arm shaft screw and "0" ring (13},
acorn nut-and washer (10). Dlsu:a:dshﬂscr“ o~
#ing. Tap rocker arm shaft {12) from cover and re-
move rocker arm (15) and spacer (11). Mark rocker
arm shail and arm in some manner so all parts may
be returned to respective locations during assembly.
Roeker arms are nol interchangeable.

Compréss valve springs using Valve
pressor, Part No. 96800-36, and remove ﬂlne kﬁs
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{18) from ends of valve stems as shown in Fig. 3B-2.
Mark keys fo identify lhem with their respective
valves. Remove walve spring collars (19 and 22),
springs (20 and 21) and valves (23). 1t is customary
to reassemble valves in same cylinder head from
which they were removed: thorefore, before remov—
ing, mark them in some manner to identify them with
front and rear cylinder head.

1965 and Earlier (Fig. 3B-14)

Remove the 12 cover reinforcing serews (7) and lift
off reinforcing ring (8), rocker arm cover (9} and
cover gasket (11}, Cover pad (10} is cemented inside.
cover and meeds no attention if In serviceable condi-
tion.

Turn off the eight rocker arm bearing stud nuts (12),
and lift istake valve oiler (13) off studs. Remove
rocker arm bearing halves (14 and 16) with rocker
arms {16).

Remove exhaust valve stem pads (17) (if used), Com-
press valve springs with Valve Speing Compressor,
Pari No. 96600-36, as shown in Fig. 3B-2. Remove
valve key halves (18).

Remove upper valve spring collar (19), outer valve

spring (20) inner valve spring (21) and lower
spring collar (22). Slip valves (23) oot of valve
Euide: ad.

Do mot interchange valves, rocker arms or rocker
arm bearing halves. Eithér procéss parls sepa-
rately or mark them iz same manner so they may be
returned to their respective positions.

CLEANING AND INSPECTION

Clean outside of cylinder head with 4 wire brush,
Scrape carbon from head, top of eylinder, top of
bore above ring path, and inlét and exhaust valve
ports. When scraping carbon, De careful Lo avoid
seratehing or nicking eylinder head and cylinder
joint faces or bore. Blow off loosened carbon or
dirt with compressed air.

Wash all parts in Hatley-Davidson "Gunk Hydro-
Seal”. Blow out oil passages in head. Be sure they
are free of sludge and carbon particles. Remaove
loosened carbon from valve head and stem with a
wire wheel. Never use afile or other hardened topl
that will seratch or nick valve. Polish valve stem
with very fine emery cloth or steel wool. Check
valve stem for excessive wear.

Valve head should have a sealing suriace about
1/16 in. wide, it should be free of pit marks and
Exhaust valves should contain carbon
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1. Overhead oil feed line 13. Rocker arm shaft screw and O-ring

14, Feed Line nut (3) (2 each)

1B. Feed line rubber sleeve (3) 14. Rocker arm bushing (4}

1C. Cylinder interconnecting oil Line 15. Rocker arm (2)

2 washer (5} 16. Valve sea: insert (one exhaust,

3, Push rod (2) one in

4 Push rod cover (2} 17.  Rocker hous(ns stud (8)

4A. Spring cap retainer (2) 18 Valve key (2)

5. Cylinder head 19.  Upper valve spring collar (2)

6. Cylinder head gasket 20. Ouier valve spring (2)

7. Rocker housing nut and washer (5) 21. Inner valve spring (2)

4. 01l feed line nipple 22, Lower spring collar (2)

9. Rocker arm housing 23, Valve (one exhaust, ane intake)
10, Rocker arm shaft acorn aut and washer 24. Valve gulde {one exhaust, one
11. Rocker arm spacer (2) intake)

12.  Rocker arm shait (2) 25, Valve guide gasket (2)

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

Figure 3B-1, 1866 and Later Cylinder Head - Exploded View
3B-2 Revised: 6-67
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Overhead oll feed line (1963}
Feed line nut (3)

. Feed line rubber sleeve (3)
Head bolt and washer (5}
Push rod (2)

Push rod cover (2)

Spring cap retainer (2)
Cylinder head

Cylinder head gasket

Cover reinforcing serew (12)
Caver reinforcing ring
Rocker arm cover

Cover pad V
Cover gasket

Rocker arm bearing stud nut (8)

Intake valve oiler

Rotker arm bearing top half (2) L)
Rocker arm (2) 2
Rocker arm bearing bottom half {2)

Exhaust valve stem pad (early models)
Valve key (2) = e

. Upper valve spring collar (2)
20, Outer valve spring (2)
21. Inner valve spring (2}
2. Lower spring collar (2)

23. Valve (one exhaust, one intake]
24, Valve guide (one exhaust, one intake) )

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

Figure 3B-1A. 1965 and Earlier Cylinder Head - Exploded View
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Valve seats are also subject to wear, pitting and
burning. They should be resurfaced whenever valves
are refinished. Clean valve guides with the Harley-
Davidson Valve Guide Reamer, Part No. 9483047,
and cheek for wear and valve stem clearance.

Inspect valve springs for broken or discolored coils.
Check free length or check tension of each

If a spring is more than 1/8 in. shorter than a new
spring, or tension shows spring to be below low limit
tension of new spring, replace it with a new spring.
Check valve spring compression with valve spring
testar against tolerances shown in "Engine Specifica—
tions,” Section 3A.

Exaimine push rods, particalarly the ball ends. e
Pl s that are bent, warn, discolored or
broken. Cheek cup at end of rocker arm to make
certain there are no chips broken out.

Blow out cil passages in rocker arms, rocker arm
bearings and rocker arm covers.

If the rocker arm pads show uneven wear or pitting,
dress on a grinder, maintaining original curve. I
possible, compare with a new unit during this opera-
tion to insure a correctly contoured surface.

Carefully cheek the rocker arm and shaft for wear.
Replace rocker arm bushings if shakt is over .002 in.
loose in bushings, a5 described in "Repairing Rocker
Arms and Bearings.”

REPAIRING ROCKER ARMS AND BEARINGS
1968 and Later

To replace wotn bushings (14), press or drive them

rocker arm. ing is difficult to remove,
insert a tap (5/8-11 thread) inta ing. From op-
posite side of rocker arm, drift out bushing and tap.
Press or drive replacsment bushing into Tocker arm,
flush with arm end, oil hole correctly aligned and
split portien of bushing towards the top of arm.

$B-2B
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Line ream new bushings with Harley-Davidson
resmer toal, Pari No. -57.

1965 and Earlier

Assemble rocker arms and bearings on head {dry).
Check rocker arm clearance in bearing. If rocker
., repair

bott;
halves on a sheet of emery cloth lald ona
fairly troe firm surface. Sand both halves an equal

Rocker arms must be free in bearings or
hyﬂﬂuj}c lifters will not fill with oil. Always strike
edges of rocker bearings a medium blow to align
parts before checking fit.

REPLACING VALVE GUIDES

Replacing valve guides if necessary, must bo done

before valve seat and face are ground since the

valve stem bole in valve, guide is the basis from

ich all face and seat grinding is done. Valve

-valve guide duranme is as follows: Exhaust

ves, 004 in. to .006 in. loose; intake valves, .002 -
. o 004 in. looae If valve stems and/or guides

worn to exceed the maximum tolerances by more

than .002 in., new parts must be installed.

E.ES-

EF

Tap out valve guides with shouldered drift pin (from
chamber side) and insert réplacement guide on arbor
press. Be particularly careful to press replacement
guide sguarely into hole.

Kew valve guides are reamed to correet size. How-
ever, when guides are pressed into cylinder heads,
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Figure 3B-2, Compressing Valve Spring

they may close up slightly; also the ends may be
burred, Therefore, after new guides are in place,
they should be sized and.cleaned with Valve Guide
Reamer, Part No. 04830-47.

It is of prime importance that valve guides fit tightly
in eylinder heads, or valves may not seat properly.
If original guide oF new standard guide is not a tight
press {it, an oversize guide must be installed, Over=
sizo guides can be obtained .001 in. to .008 in. aver-
alze,

REPLACING VALVE SEATS

Aftor installing valve guides, valve soats must be
refaced to true them with guides,

If valves have been reseated several times, valve
Eeats may have become too wide and/or valve may be
seating itsell too deeply in head, When valve seat
becomes wider than 1/16 in. (see Fig. 3B-3) valve
seat relief must be counterbored or ground to reduce
seat to 1/16 in. Counterbore dimensions are shown.
Tools for this purpose are available commercially.
To determine if valve is seating itself too deeply in
head, measure distance from shoulder of valve guide
to end of valve stem. See dimension in Fig. 3B-3.
When valve stem extends throush guide excess of
maximum shown valve seat inserts must be replaced.

A specal gage is available under Part No, 96480-39A.
which is used io measure this dimension. The tool
consists of gage valves and gage which is placed
over the valve stem as shown. If top ead of gage
valve stem is between steps on gage, the valve seat
location is satlsfactory.

1966 and later inserts are pressed-in and cylinder
heads may be returned to the factory for réplace-
ment with new inserts.
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Figure 3B-3. Valye Seat Tolerances

1965 and earlier cylinder hoads, having eust-in In-
serts, may be returned to factory through authorized
Harley-Davidson dealer for valve seat insert yo-
placement. Heads are bored out to remove ald soits,
and pew seats are pressed into place.

5/32 In. oversize service valve, Part No, 18082-60,
is available for replacement of stundard size, 1969
and earlier, Intake and exhaust valves which are
seating 100 deeply. A new valve seat must by out In

old valve seat insert with boring or grinding
tools according to instructions which come with
service valve,

GRINDING VALVE FACES AND SEATS

Valve seat grinding lools and fixtures are available
commercially, Grind and seal each valve In same
port from which it was disassembled,

Valve face angle is 45" for both Intake and exhaust
valves, and valze refacing grinder must bo adjusted
exactly to this angle. It i& important to nat remove
any more metal than is necessary o clean up and
true valve face. If grinding leaves the edge of valve
very thin or sharp, install a new valve. A valve in
this condition does not seat normally, will burn easily
and may cause pre-ignition. There is also danger af
cracking. Valves that do not clean up quickly are
probably warped or too decply pitted to be used,
If end of valve stem shows uneven wear, trug end of
stem oo a valve refacing grinder equipped with suit-
able attachment.

Standard intake and exkaust valves are made of dif-
ferent materials and must mot be interchanged on
1965 and earlier models. Intake valves are marked
“IN" on head; exhaust valves are marked “EX"
1966 models have larger intake valve and cannot be
interchanged.
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Figure 3B-4. Lapping Valves
LAPPING VALVE FACES AND SEATS

I valve faces and seats have been smoofhly and ac-
curately refaced, very littie lapping will be required
to complete seating operation. Apply = light coat of
fine lapping compound to valve face, insert valve in
gulde and give it a few oscillations with Valve Grind-
ing Tool, Part No. 96550-36. Lift valve and rotate it
about 1/3 of 3 turn. Repeat lapping procedure as
shown in Fl. 3B-4. Pt sl
wash valve face and seat, and dry \Iﬁl!\ cloth that is
immediately discarded so grinding compound cannot
be transferred to engine parts. If inspection shows
an unbroken lapped finish of uniform width argund
both valve and seat, valve is well seated. I lapped
finish s not complete, further lapping, or grinding
ing is necessary
ASSEMBLING CYLINDER HEAD
Replace valve and valve spring assemblies using
Valve Spring Compressor, Part No. 98600-36. Po-
sition valve keys so spaces between key halves are
equal. Spaces between key halves must face fromt
and rear of engine on intake valves.
Replace rocker arm assemblies. On 1965 and earlier
models Use new intake valve oiler, making sure in-
take valve ciler is in place on intake rocker hnrmg,
with oiler tube 3/32 in. from rocker arm.
arms must be free or hydraulic lifters will not an
with oil.

Heplace rocker arm cover. In 1965 and earlier
models having reinforcing ring, USS BEW COVEr gaskst
and pull down cover reinforcing screws evenly to ob-
tain tight seal. On 1966 models, aluminum paint
should be used on cover faces and cover nuts tightened
evenly to 15 1. Ths.
IMPORTANT
On 1966 model be sure to see that rocker arm
#nds do not jam against valve stemsas rocker

3B-4
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box is installed on head studs, Use a screw-
driver to raise valve end of arm when cover
assembly is i

Install mew cylinder head to cylinder gasket and
position rear head. Start eylinder head bolts. Turn

until front cylinder exhaust tappet s Just
starting upward. Install rear cylinder exhaust push
rod and push rod cover. Make certain both push rod
ends are properly Seated in rocker arm and tappet

Rotate engine until front cylinder intake tappet is just
starting upward. [Install rear cylinder intake push rod
in same manser as exhaust push rod. Tighten head
bolts evenly to insure 2 proper seal. First turnbalts
smug, then using a torque wrench tighteneach 1/4 turn
at 2 time until all are drawn to 65 ft. Ibs

Repeat procedure to install front cylinder head.
ADJUSTING TAPPETS (Fig. 3B-3)

must be cold. Loosen tappet adjusting lock
nut {I) and turn adjusting Screw (2} upward, shortening
push rod, until push rod Bas noticeshle shake. Keep
push rod from turning by holding with wrench on flats
provided zt base of push rod{3). Slowly turnpush rod
adjusting screw downward, lengthening rod, until all
shake has been takenup. Mark adfusting screw with
chalk and turn it downward exactly four  full turns.
Lock adjustment by tightening tappet adjusting lock
nut. Always adjust tappets with push rod at its lowest
position. Lowest position may be foundby rotating en-
gine until like tappet (intake or exhaust) in other eyl-
inder is at highest point (valve fully apen).

Install push rod cover spring cap retainers.

Always use new gasket at all joints unless otherwise
specified Clean off surfaces with a greaseless sol-
vent (white gasoline issatisfactory) and install gaskets
dry. Greased gaskets adhere to joint surfaces and be-
come im&!ﬁﬂe to remove without damaging joint
surfaces.

L. Lock nut
2. Adjusting screw
3. Push rod

Figure 3B-5. Adjusting Tappets
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SECTION 3¢ CYLINDER cYuNDER C
CYLINDER

DISASSEMBLING CYLINDER AND PISTON (Fig. 3C-1)
Strip motorcycle as described in " Motor-
cycle for Engine Repair,” Section 3, steps I through
10.

Remove cylinder head as described in "Disassem-
bling Cylinder Head,” Section 3B.

1. Cylinder base stud  4A. Oil eontrol piston ring
Tt and washer () and expander spring

2. Cylinder 5. Pistonpinlock ring(2)

3. Cylinderbasegasket 6. Piston pin

4. Pistonrings(2eom- 7. Piston

pression) 8. Piston pin bushing
Figure following name of part indicates quantity
necessary for one complets assembly.

Figure 3C-1. Cylinder - Exploded View

Revised: 6-67

Remove all eylinder base stud nuts and washers (1)
except one on rear cylinder using Cylinder Base Nut
Wrench, Part No. 94585-30. Raise front cylinderand
piston enough to permit placing a cloth over crank-
case opening. This will prevent dirt or pieces of
broken ring from falling into crankcase. With piston
at bottom of stroke, remove cylinder (2). Remove
remaining stud nut from rear cylinder, Remave
rear cylinder in same mamer. Discard cylinder to
erankease gasket (3.

Spring pistoa rings (4) outward uatil they clear ring

in piston and lift off. Use a commercial
ring expander if necessary. Pry right piston pin
lock ring (5) off piston pin using the Piston Lock
Ring Tool, Part No, 96780-324 and screwdriver as
shown in Fig. 3C-2. Right end of piston pin has
slots for this purpose. Tap out piston pin (8] and
1ift off piston (7).

Remove piston pin bushing (), if necessary (see
"Cleaning and Inspection®), using Piston Pin Bushing
Tool, Part No, 85970-32A. Do not drive bushing out
with 2 drift pin unless rod is disconnected and well
supported around piston pin hole.

CLEANING AND INSPECTION

Place cylinders and pistons in "Gunk Hydro-Seal”
or other carbon and gum dissolving agent until de-
posits are soft. Scrub piston dome and outside of
cylinder to remove deposits, Where carbon deposit
is thick and hard, it is advisable to Scrape carbon
before cleaning. Use = putty knife or ground tip on
an old file. Use care {o keep from scraping into
aluminum of piston,

Wash all parts in solvent and blow dry with com-
pressed air. Force air through feed and return oil
passages in cylinder, Clean piston ring grooves
with a piece of compression ring ground to a chisel
shape.

Examine piston pin to see that it is not pitted or
scored. Check the piston pin bushing to see that it
is not loose in comnecting rod, grooved, pitted or
scored. A piston pin, properly ftted, is a light
band press fit in piston and has 001 in, clearance in
connecting rod upper bearing. If piston pin to bush-
ing free fit exceeds . replace worn parts,
(see "Connecting Rod Bushings™).

I piston pin is to be used again, examine lock ring
on unslotied end of pin. If ring is tight in its groove,
it is not necessary 10 remove it. When a new ring
is requized, clean ring groove and instsll ring
before pin is installed in piston. The piston pin
included with new piston assembly will have lock ring
zlready installed on unslotted end,
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Figure 3C-2. Removing Piston Pin Lock Ring

Examine piston and cylinder for cracks, burrs,
burned spots, grooves and gouges.

Check rods for up and down play on lower bearings.
See Fig. 3C-3. When up and down play is detected
and either rod has more than 3/32 in. side shake at
extreme upper end, lower bezring should be refitted.
This requires removing and disassembling engine
crankease (see Section 3E).

REFINISHING CYLINDERS

Gauge pistons and cylinders to see if they are worn
to the point where cylinders must be rebored and
oversize pistons installed. Inside and cutsidemicro-
meters used for piston to cylinder fitting should
be checked together to be sure they are adjusted to
read exactly the same. Subtract piston measurement
from bore measurement to obtain clearance. Bore
meagurement of a cylinder should be taken in ring
path, starting about 1/2 in. from the top of cylinder,
measuring front to rear then side to side. Repeat
procedure at the center and at the bottom of ring
travel (see Fig 3C-4). This process will determine
if eylinder is out of round or "egged™ and will also
show any cylinder taper or bulge.

Pistons are measured front to rear at base of piston
skirt as shown in Fig. 3C-5. ground
to an egged or oval shape 30 only front and rear
surfaces are touching cylinder wall.

1f cylinders are not seuffed, scored and are worn
less than .002 in., it 1 ot necessary to rebore over-
size at time of cylinder repair. It may be dome at
time of next complete engine overhaul. If desired, a
new piston may be installed to reduce clearance for
more quiet operation.

3C-2

Figure 3C-3. Checking Connecting Rod Fit

Figure 3C-4. Measuring Cylinder Bore

I cylinders show more than .002 in. wear, they
should be rebored and/or homed o next standard
oversize and refitled with eorresponding pistons and
rings.
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Pistons are regularly supplied in the following over-
sizes: .005, 010, .020, .030, .040, .050, .060 and
070 in. Oversize pistons have their oversizestamp-
2d on head; 10, 20, ete.

Cylinders can be refinished oversize with a hone
only, ar with 2 boring bar followed by a fimishing
hone. In general practice only cylinders not scored

fivst vebored 1o nearly the r

then are finish-honed to exact size.
of the cylinder bore is determined by size of the
pisien o be used in that cylinder. Measure piston
diameter accurately as described previously, then
add desired piston cleavance in cylinder. This will
equal the exact final size to which cylinder bore
should be refinished, example: the .020 in. oversize
piston to be used measures 3.4575 in_, 001 in.
(desired clearance) equals 3.4585 ia. {finish-boned
size). When cylinders require reboring fo beyond
070 in. oversize to clesn up, thelr oversize limit has
Been excesded and the eylinders must be replaced.

When oylinders are worn léss than the 002 in. maxi-
mum, and reboring is unnecessary, unless they are
scuffed or grooved the same pistons may be nsed
with the replacement of rings and the roushing of
cylinder walls to favilitate ring sesting. Use No. 150
carborundum emery cloth to rough walls,

FITTING PISTON RINGS

Piston rings are of bwo types - compression (plain
face) and oil control ring. Thetwo compression rings

SECTION 3C
Engine - Cylinder

Figurs 3C-6. Measuring Ring Side Clearance

are positiosed in the two upper piston ring grooves
with the stamped ward "TOP" or & dot (,) upward,
Rings are regularly supplied in the following over-
sizes to fit Standard oversice pistons: 010, .020,
030, .040, 050, 060 and .070 in.

Compression rings must have proper side clearance
in ring grooves. Check with thickness gauge as
shown in Fig. 3C-6. Ring gap (space between ends)
must also be as specified, see “Specifications”,
Section 3A.

Figure 5C-5. Measuring Piston

Revised: G-068

Figure 3C-1. Checking Ring Gap
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The 6il ving is a full width slotted oil control ring
using 2 spring expander.

Figure 3C-8. Assembling Rings with Ring Expander

To check ving gap, place 2 piston in cylinder with
top end of piston about 1/2 in. from top of cylinder.
Place ring in cylinder bore squarely against piston
and check gap with thickness gauge (se= Fig. 3C-7).

Use only standard size rings and piston in standard
bore, and only matching oversize rings asd piston in
the same oversize bore.

If gap is less than specified, ring ends may butt
under expansion, and be scored or broken. Com-

DUG-GLIDE

pression ring gap may be increased by filing with
fine-cut file.

Use a3 commercially available piston Ting expander
(Fig. 3C-8) to guide and slip rings over the piston
into their respective grooves without over expanding
or twisting rings and damaging the finely finished
piston surface.

CONNECTING ROD BUSHING

When conmecting rod bushing is tight in rod butis
wom to excessive pin clearance (.002 in, gr more)
it is possible lo service by reaming oversize and
fitting an oversize pin. Hawever, it is recommended
that a new bushing be installed and reamed to fit
a standard pin, except when piston to be used had
previcusly been fitted with oversize pin, or pin is
loose in bosses, necessitating fitting with an over-
size pin. The objection to fitting upper end oversize
is that considerably more time is required for the job,
New pistoas, standard or oversize, obtained from
factory are supplied correctly fitted with standard
pin, and may be instalied in 2 short time if the rod
bushing is already reamed (o standard size. If
bushing has been reamed oversize, either 2 new

must be installed and reamed to standard
size or piston must be reamed oversize to fit an
oversize pin, which involves extra time,

When replacing bushings in connection with only a top

overtaul, use Harlev-Davidson special tools asshown

in Fig. 3C-10, Bushing Tool, Part No, 95070-32A and

‘Rod Clamping Fixture, Part No, 95052-33,

Be careful to start new bushing with oil slot in
alignment with oil slot in rod.

Ream new bushing to size with Special Reamer, Part
No. 94800-26. A properly fitted pin should have
.001 in. clearance; with this clearance, pin will have

noticeable shake in bushi Fitting tizhter is
likely to result in a seized pin Or bushing loosened
in rod. Oversize piston pins are available .00,
004, 006 and 008 in. oversize.

STRAIGHTENING CONNECTING RODS

In refitting and reassembling connecting rods, and
finally fitting pistons, rods may be bent or twisted,
Bviibse. s baariig sl lover bowring i o
alignment with each other,

After pistons have been installed, rods must be
checked and re-aligned s necessary. If a rod is
bent or twisted, piston has a “cocked” relation fo
cylinder bore and the result is excessive noise and
Tapld wear.

Check rod alignment with Piston Squaring Plate,
Part No. 86179-18 as shown in Fig. 3C-11. Be sure
crankcase face is clean and free from burrs so that
squaring plate seats fully.
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NOTE

Piston skirt is cut away st bottom (below
piston pin} for flywheel clearance, therefore,
it cannot be used with squaring plate for
checking rod alignment. Temporarily install
a 61 OJLV. piston to check rod aligement.

1 a Tod is in perfeet alignment piston bottom will
rest: squarsly on plate when flywheels are turned so
that crank pin is in forward and rear position. This
cheek, to be accurate, depends upon checking with
crank pin alternately in both forward 2ad rear posi-
tions. It is the change of rod angle, resulting from
changing ¢rank pin from one positicn to the ather
that influences the Seat of piston on squaring plate
and thus indicates whether or not rod is in alignment.

Insert narrow strips of paper of equal thickness under-
neath piston, one on each side, below piston pin,
as shown in Fig. 3C-11. Press piston down Hightly
with finger tips resting on center of piston head and
pull first one paper, then the other, partially from
undemeath piston, If piston is perfectly sguare (rod
in alignment), both will have the sameamonnt of drag.

¥ rod proves to be out ‘of alignment, it can be
straightened by means of a bar inserted through
piston pin, as shown in Fig. 3C-12. Usea bar with
a diameler as close to the hole diameter in the piston
pin as possible. The manper in which piston seatson
squaring plate indicates as follows:

1, Piston high on same side, both crank pin posi-
tions; rod is bent.

2, Piston high on opposite sides as crank pin posi-
tion i8 changed; rod is twisted.

SECTION 3¢
Engine - Cylinder

Figure 3C-12, Straightening Connecting Rod

3. Piston sguare or nearly square With crank pinin
¢me position and high on one side with crank pin in
other position; Tod is bent and twisted,

Correet as follows:

L. To siraighten a bent rod, insert straightenlng bar
through piston pin hale on low side of piston and apply
upward force.

2. To straighten a twisted rod, insert straightening
bar through piston pin bole on high side of piston, and
if crank pin position 15 ta froat apply foree to rear -
if crank pin position is to rear apply foree to front.

Figure 3C-11. Checking Rod Alignment
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Figure 3C-13. Piston with Web on Right Side
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3. To straighten a bent and twisted rod (combinstion
of a bend and twist) Temove bend first and then re-
move twist.

After rods have been aligned check to seethat pistons
center in crankease cylinder pening, Without side
pressure on upper rod eads. If further realigning is
necessary to. center pistans, correct by dressing off
end of rod bushing on interfering side withs file. This
allows the piston to shift slightly onrodto find 2 more
suitable alignment of rod, piston, and cylinder bore.

ASSEMBLING CYLINDER AND PISTON

Attach piston to connecting rod with 3 piston pin.
Position piston so lug on piston pin boss inside piston
skirt is to right side of engine. See Fig. 3C-13.

Clean lock ring groove and install lock ring on end of
pin that ig not slotted if it was removed. Start slotted
end of pin into piston boss from left side and drive
through in the same manner in whichpinwas removed.

1 the piston is heated in boiling water, the pin may
be inserted into piston a5 a slip fit,

After pin i3 in place, clean lock ring groove and in
stall the other lock ring (see Fig. 3C-14). It is
important that special Lock Ring Tool, Part N
96730-32A be used for installing lock rings.

Figure 3C-14.. Inserting Piston Pin Lock Ring

DUO-GLIDE

Figure 3C-15. Slipping Cylinder over Piston

OTE
Lock ring is en:nndad just enough ta go over
end of pin. Other means of installing i
over-expand ring and possibly crack it.

sure ring groave is clean and that ring i
firmly in groove.

A lock ring incorrectly istalled will Soon 100sen in
service and finally come off pin, resulting in both
piston and cylinder being damaged beyond repair.
Never install a used loek ring Or a new one that has
been installed and then removed. Always use an
umused lock ring.

Lubricate cylinder walls, pistons, pins and rod bush-
with Rotate rings until gaps are
equidistant around rear piston. Turn engine until
Ci‘ank pin x.s at bottom center. Install new cylinder
Position Piston Inserter Ring Tool,

Part o oa1I0SIA b our piston and slip rear
cylinder down over piston as shown in Fig. 3C-15.

Install lock washers and nuts and pull them down
evealy. Repeat process lo assemble front cylinder.

Assemble cylinder heads and remaining portions of
motorcycle as indicated in "Assembling Cylinder
Heads,” Section 3B, and reverse order of “Stripping
Motoreyele for Engine Repair,” Section 3A, steps
10 through 1.
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SECTION 3D GEARCASE el GEARCASE D
GEARCASE

OIL PUMP
GENERAL

-nm oil feed pump and scavenger (oil return) pump
re gear type pumps housed in one pump body and
mcaun on rear M gearcase on right side of motor-
eycle. The feed pump incorporates an automatic by=
pass valve that reroutes surplus oil (above the
amount needed to lubricate the engine) directly to the
gearcase. A ball check valve is located ahead of the
pressure regulating valve to prevent ol drainage

{rom tank, and 10 operate the pressure switch.

Under normal operating conditions, the pump is a
comparatively trouble free unit. The most common
trouble with pump operation is the Introduction into
the pump of a metal or hard carbon chip. M either
ts between the gear teeth, it is possible to shear
key, {racture a gear or break off a gear tooth.

If oll fails to return to the tank, check the scavenger
pump gear drive shaft key, When the engine receives
no lubrication (oil remains in tank), the drive shaft
key on the feed pump drive gear may be sheared.
Both conditions together could be caused by shearing
of the ofl pump (gearcase) drive gear key. I cold
weather slush ice [ormed (rom molsture condensa-
tion In oil may block oil passages and cause any of
abave troubles.

DISASSEMBLING OIL PUMP (Fig. 3D-1)

NOTE

See Fig. 3D-1 or 3D-1A corresponding to
pump belng worked on.

'rn: oll I pump mny be removed from the motorcycle

the engine is removed from the
ch:ml-. The ell pump may be disassembled, piece-
by-plece without removing gearcase cover, with
engine in chassis as follows:

Disconnect cil lines and oil pressure switch (1) {rom
pump. See Fig. 3D-1B or 3D-1D. Remove nuts and
waghers or bolts and lock washers (2) from gearcase
studs, that hold otl pump cover in place. Remove oil
pump cover (3) and gasket (4). Remove lock ring (5),
drive gear (), lnr key (7) and idler gear (8). Re-
move two cil pus hndy mounting stud muts (9) and
slip pump may (10} off studs and gear drive shaft
(11). Remave drive gear (12), key (13}, and idler
gear (14).

Turn relief valve plug {15) out of pump body and re-
mm': relief valve spring (18) and valve (17). Remove
ve spring cover screw (18), valve spring

15} and ball (20). On adjustabile chaia oiler
models, loosen chain oiler adjusting screw lock nut
21) and turn in adjusting serew (22). Count the
turns necessary io bottom seréw theén remove. Bot-
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tom and turn oat same sumber of turng i axidins
Bling. Remove chain oiler screw (23A), Oil pump
nipples (24) may be turned out of pump coverto
facilitate cleaning,

To remove ofl pump unit from gearcase with engine
removed from chassis, remove FeArcase cover
, cover and gasket, (See "Gearcase Timing
Gurs ) !‘\u-n pinion gear nut off pinion shaft using

the special tool, Gear Shaft Nut Sacket Wrench, Part
No. 54555-55 nm band thread). Pull pinion gear
using Pinlon Gear Puller and Installer, Part No.
96830-51, remove key, spring, spacing collar and ofl
pump plaion shaft gear, Pry spring ting off pump
drive gear shaft and remove drive gear and kay,
Remove pump body nuts and bolts (2 and 9) and slip
pump with drive shaft (11) out of gearcase. Pump
is then disassembled as above,

CLEANING AND INSPECTION

Thoroughly clean all parts in cleaning solvent and
blow pump body passages clear with compyessed air,
Inspect valves and valve seats for pitting and wear,
Replace pump havipg worn or damaged valve soat,
Inspect keys and keyways. Inspoct scavenger and
feed pump gear teoth for Mgms: n!‘ cmckmg rnqald
by forelgn oaterials going throngh v p

and bushings normally ot Tietime of wn;!.mh

ASSEMBLING QIL PUMP

Oil pump is assembled in vevorse order of disas-
sembly, Do not mix gears and keys - roturn to cor-
rect location, Ol pump gaskets should always be
replaced. Use only “factory made” guskets, Lock
rings are cften damaged when removing them, It Is
advisable to install a new lock ring whon assembling

. Make sure ring Is engagod and seated in re-
taining groove.

Bolis and nuts must be drawn down evenly to dpprox=
imately 50 inch-pounds, bul no more than 60 inch-
pounds torque (four to five foot-pounds),

This is Important because the oil pump cover gasket
and body gasket are made from plastic material, 1f
overtighteaed, the plastic material will be squeezed
out of place and eliminate pump gear side clearance
which may selze and damage the pump parts.

If a leakage problem exists, disassemble pump and
inspect all gasket surfaces making sure they are flat
and smooth. Install new gaskets and reassemble
pump, tghtening four bolis and two nuts evenly to
50 inch-pounds torque.

On Iate madels, oil hose connections have one plece
tand type clamps and must be replaced each time
hoses are connected. Use Hose Clamp Tool Part No.
97087-65 to squeeze elamps tight as shown in Fig.
3p-1C.
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HOTE

ITEMS 12 AND 14 ARE
SCAVANGER GEARS,
ITEMS 6 AND 8 ARE
FEED GEARS,

Figure 3D-1A Oil Pump - Exploded View (1968 and Later)

KEY FOR FIGURES 3D-1 AND 3D-1A

©il pressure switch 11. Ol pumap gesr drive shaft
Caver stud nut or bolt 12. Drive gear

and washer 13, Gear key
0il pump ¢over 14. dler gear
Caver gasket 15, By-pass valve plug
Lack ring 16. By-pass valve spring
Drive gear 17. Check valve spring cover
Gear key 18. Check valve spring cover
Idlex gear screw
Oil pump body mounting stud 18, Check valve spring

nuts and washers {2) 20. Check vaive ball
01l pump body

21. Chain ofler adjusting serew
lock nut

22, Chain oiler adjusting screw
2ZA. Chain oiler serew (1965-67)
23. Chain oiler adj screw washer
24. il line nipple (2) (1964

and earlier)
24A. Oil hine nipple (2) (1965)
24B. il line nipple (2} (1968)
25, Chain oiler pipe
26. Body gasket
27, ldler gear shaft

Figure following name of part indicates quantity necessary for one complete assembly.
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VALVE TAPPETS AND GUIDES
GENERAL

The tappet assembly consists of tappet, roller and
hydraulic. unil. The tappet and roller, under com-

2 011 retum line to tank
3. Vent line to cil tank
4. Vent line to chain

By

bousing
7. Overhead and tappet

housing
5. Return line from adjusting screw

chain housing

Figure 30-1B. Oil Pump and Connecting Lines
{1965-67 Models)

SECTION 3D
Engine - Gearcase

pression force from valve apring, follow the surface
of the revolving eam. The linear motion produced
is transmitted to the valve stem by the hydraulic
unit, push rod and rocker arm. The hydraulic unit
contzins a piston or plunger and cylinder plus a ball
check valve which allow the unit to pump itself full
of engine ol to take up all play in the entire valve
train. On late 1986 and some earlier models, oil is
filtered through sereen located beneath plug in erank-
case {7, Fig. 5D-1B or 3D-1D).

When hydraulic units are functioning properly the
assembly operstes with no tappet clearance, The

1. Oil supply line from
tank

2. Oil return live to tank
3. Vent line to oil tank
4. Vent line to chain

6. Front chain oiler
line to chain
housing

7. Overhead and tappet
oil screen plug

8. Rear chain oiler
adjusting serew

Figure 3D-1D. Oil Pump and Connecling Lines (1968 Models)
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DUO-GLIDE

units automatically compensate for heat expansioa
o maintain a no-clearance condition.

It is normal for tappets to click when engine is
started after standing for some time. Hydraulic
units have a definite "leak down™ rate which permits
the Gil in the hydraulic unit cylinder to escape. This
is necessary to allow units to compensate for vari-
ous expansion conditions of parts and still maintain
no-clearance opération. Push rod assemblies are
functioning properly if they become quiet before or
as engine reaches full operating temperature.

DISASSEMBLING TAPPETS (Fig. 3D-2)

If engine cylinder bead is not disassembled, remove
push rod cover spring cap retainer. Lift push rod
covers and retract push rod adjusting screw uatil
push 7od may be lifted cut of ball sockets.

Turn out tappet guide serews (lJ Lift out hydraulic
units (2. Loosen tappet guides by tapping gently
with rawhide or soft metal hammer. Insert thumb
and forefinger into push rod in tappet guide
and press fops of tappets against side of guides.

Remove tappet and guide assembly. Be careful to
avoid dropping = tappet through guide mounting hole
and into gearcase. Siip push rod cover cork washers
(3) out of top of tappet guide (4). Pull tappet and rol-
ler (5) out bottom of tappet guide and remove lappet
guide gasket (8).

CLEANING AND INSPECTION

Wash all parts except hydraulic units snd gaskets in
grease solvent. Hydraulic unit parts are selectively

—

Tappet guide screw (4)

Push rod hydraulic unit (2)

Push rod cover cork washer (2)

Tappet guide

8 Tappcl and roller assembly (2)

6. Tappet guide gasket

Figure (uuowmg name of part indicates quantity
necessary for ope complete assembly.

b6 ol

Figure 3D-2. Tappet Assembly - Exploded View
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Engine - Gearcase

Figure 3D-3. Inserting Tappets on Guide

fitted and may mot be interchanged sothey must be in-

dividually and separately washed. Twist and pull
hydraulic piston and spring from cylinder and wash
paris.

Blow out oil passages In tappets, tappet guides and
hydraulic units with compressed air. Insert a length
of wire inta il channel openings In tappet guide to
make sure passages are open. Air dry all paris.

Examine cams through tappet guide holes in gear-
case for nicked, grooved or chipped condition. Ex-
amine tappei-guide matching surfaces for scuffing or
grooving.

When tappet fit in guide exceeds maximum tolerance
shown in “Engine Specifications” by .001 in. or more,
replace worn parts. If roller is Icose, force out pin
on acbor press, insert new parts and peen or stake
pin ends.

Check roller end clearance. Replace all units ex-
ceeding tolerances listed in specifications.

CHECKING HYDRAULIC UNITS (2, Fig. 3D-2)

Hydraulic units may be checked as follows: Wash
and air dry piston and cylinder. Blow oul cylinder
from botiom to make sure ball and seat are dry. In-
sert piston in cylinder. Hold in an upright position
and press down piston, until spring touches cylinder,
without covering hole in bottom of cylinder. Hold for
count of B and release. If piston bounces back, unit
is serviceable. If piston does not bounce back, cover-
bole in bottom of cylinder and repeat above process,
If piston does not bounce back, unit is worn and must
be replaced. IF piston bounces back, ball is not seat-
ing, and unit should be replaced. Before replacing
hydraulic wnits, check possibility of plugged or par-
tially plugged sereen under large cap screw located
near rear tappet guide. Remove screen as described
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SECTION 3D
Engine - Gearcase

ia "Disassembling Gearease,” and operate engine
without screen and cork washers long endugh to com-
pare results,

ASSEMBLING TAPPETS (Fig. 3D-2)
Assemble tappets as follows: Slip tappets (5) into

guide (4) so flat surfaces on tappets are toward cen-
ter of gulde s shown in Fig. 30-3. If flal surfaces

DUO-GLIDE

with oil. Assemble tappet guide gasket dry and in-
sert tippet assembly in place on gearcase, halding
tappets in place with thumb and forefinger as when
unit was removed.

Assemble rod cover cork washers, push rod
‘ydraulic units and tappet guide screws,

Assemble remainder of push rod assembly In same
order disassembled.

with holes are not loward center of guide, eagine ofl

will not feed across and ane hydraulic

unit cannot fill

Adjust tappet clearance as described in Section 3B-5.

L4
1. Oil screen cap 10, Idler gear spacer 26. Broather screen
2 Cap gasket 11 Intermediate gear spacer 21, Breather separator
8, Ot sereen body 12, Breather valve spacing 28. Oiler drive gear shaft apring
(not used on 1963 and washer
later mode! 13, Cam gear 29. Oiler drive gear
3A. Spring (1983 and later) 14, Cam gear spacing washer 30.  Oiler drive gear key
4, Oil sereen 15. Cam gear thrust washer 31.  Needle roller cam shaft
5, Oil sereen seal (2) 18. Breather valve and gear bearin
(1863-66) (1 used on 1T.  Circuit breaker gear 32. Circuit breaker gear stud
1963 models) 18. Idier gear 33, dler gear stud
B, Gear cover serew (12) 19. Gear shaft nut 34. Idler gear bushing
#A. Gear cover oil passage screw 20.  Pinion gear 35 Circuwit breaker gear bushing (2)
3) 21.  Pinion gear key 36. See item 35
8B, Screw brass washer (1963) 22 Pinion gear spring 37, Gearcase cover cam shaft
7. Generator fastening serew (2) 23, Gear shafl pinion Spacer bushing
B, Gear cover 24.  Oil pumg pinion shait gear 3B. Gearcase cover pinion gear
9. Gear cover gasket 25. Ol pump pinion shaft gear key bushing
Figure following name of part indicates quantity necessary for one complete assembly.
Figure 3D-4. Gearcase - Exploded View
3D-4 Revised: 3-89



DUQ-GLIDE

GEARCASE TIMING GEARS
GENERAL
The gearcase, located on the right side of the

crankcase, contains a train of gears which transmit
Sigie preer o b cica olalt, Crzskcave breallcr,

timer, oil pump and generator. The gearcase is
lubricated with euim oil through the by-pass cir-
culatory system and through the bnﬂhl: talw {rom

engine crankease.

r shafts run in bushings except the crankcase
sid.n ol' the cam shaft which operates in a needle
roller bearing. The circwit breaker (Umer) gear
and intermediate gear turn on stationary shafts and
are fitted with bronze bushings.

DISASSEMBLY (Fig. 3D-4)

Belore disassembling gearcase, it is advisable to re-
move push rods, tappets, push rod hydraulic units
and tappet guides as deseribed in “Disassembling
Tappets,"

Ramove oil screen cap (1), gasket (2), screen body
(3) or spring (.\Al screen (4), and sereen seal (1 or
2 used) (3). Remave screen from screen housing by
rotating screen until notch in screen lines up with
key in housing.

Renove 12 gearcase cover screws (5), ofl passage
screw (BA) with washer (8B), and two long generator
fastening screws (7), and remove generator.

Remiove (w0 timer-to-motor bolts and slip timer
assembly out top of gearcase.

Tap gearcase cover with wood or rawhide mallet 1o
loosen and remove gearcase cover (8) and gearcase
cover gasket (9).

Remove idler gear spacer (10) and circuit breaker

acer {11). Make a mark on one of the spacers

1o insure ity assembly to the same gear. The spac-

ers lock identical but one may be thicker than the
.

Remove breather valve spacing washer (12},

move cam gear (13), spacing washer (14), and
thrust washer (15},

Remove breather gear (18), circuit breaker gear (17)
and idler gear (18).

[iEmore plaion geas-shats (19) which has a left-
hand thread. Use Gear Shaft Nut Socket Wrench,
Part No. 94555-55. Pull pinion gear (20) using
Pinion Gear Puller and Installer, Part No. 96830-51
s shown in Fig. 3D-5. Tool has lefthand threads.

Remove key (21). Slip off spring (22), gear shaft
pinion spacer (23), oll pump pinion skaft gear (24)
and key (25).

Slip breather screen (26} and separator (27) out of
pocket in gearcase,

Revised: 3-69

SECTION 1D
Engineé - Gearcase

Remove oiler drive gear shaft spring ring {xa) aller
drive gear (29) and ofler drive gear key (30)

If necessary, remove oil pump stud nuts and washers
and remove oil pump from gearcase. See "Disas-
sembling Oil Pump.”

CLEANING AND INSPECTION (Fig. 3D-4)

Wash and air-dry all paris. Wash inside of case.
If crankease is to be disassembled, wash parts after
complete disssemby. If it Is ot o be repaired,

be careful to get no grease solvent Into crankcase
when washing gearcase,

hmn:s oil screen (4) carefully to make sure mesh

Holding screen to light s not an absolute
m s possible for oll soreen to be plugged or
partially plugged with tiny lint-like fibers and still
permit light to pass. Replace plugged or parti
plugged soreen. Probe ol screen hole in gearcas
with a length of wire formed to a short hook ta de-
tormine if there are any additional ofl screen seal
gaskets (5) in hole. Mare than the prescribed num-
ber will block off oil feed channel when screening
unit 18 assembled,

Inspect breather screen (26). It must be clean and
unobstructed.

luput cam gear and pinion gear bushlngs (37 and
38) in gearcase cover for piiting, scuffing and groov-

ing. Determine amount of pinion and cam shaft wi

in cover bushings. 1 il exceeds maximum tolerance

shown in “Engine Specifications,” Section 3A, by 001

in., install new bushings.

Inspect :lrcnn breaker and ldler gear fit on resp
tive shaft. mine bushings (34, 35 and 30)
stud shaft :ur pitting, grooving or sculfing. If amount
of wear exceeds maximum tolerance shown in "En-
gine Specifications” by .001 in, replace bushings
and/or stud shafts (32 and $3),

Atach dial indicator to gearcase cover mounting
screw hole and determine amount of pinton shaft
play In right main coller pearing. Wiien lolerance

in "Engine Specifications” is exceeded by ,001 In,,
bearings should be replaced.

Inspect needle bearing (31) for wear, broken or gouged
bearings. If end of cam shaft shows any appreciable
wear (003 in. or more), needlo bearing is probably
worn to a point where replacement of bearingand cam
shaft are advisable.

Needle bearing can be removed and installed in
erankcase withoul disassembling cramkease with
Puller Tool, Part No. 95760-68. Press needle roller
‘bearing inlo crankease with Tool, Part No. 97272-60,
as shown in figure 3D-9. Press from heavier end
having the manufacturer's name only. Pressing from
oppasite end will crush roller race and bind rollers.
Push new bearing into erankcase from gearcase sids,
Pinion shaft main roller bearing may be replaced
oaly when crankcase is disassembled (see "Disas-
sembling Crankcase,” Section SE).
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SECTION 3D
Engine - Gearcase

Figure 3D-5. Pulling Pinioa Gear

Inspect gears for wear. Assemble pinion and cam
gears to Tespeciive positions in gearcase. Mesh is
considered ideal when no play between gears can be
felt and cam gear can be moved back and forth along
shaft axis without restrictiva. Omit cam gear end
spacer in assembly for purposes of this check and
attach cover with at least four caver serews.

REPLACING GEARCASE COVER BUSHINGS (Fig.
3D-4)

Remove pinion shaft cover bushing using Puller Tool,
Part No. 95760-69 (Fig. 3D-6).

DUO-GLIDE

Install new pinica gear shaft bushing (38) 1n hole in
cover as follows:

Position bushing in cover so oil hole in bushing is
exarily in line with lubrication channel outlet in cov-
er. Press in bushing on arbor press until top of
bushing is flush with cast bushing bossoncover, Lo-
cate and center punch new dowel pin location 1/8 in.
or more from original location. Drill No. 31 hole
3/16 In. deep. Press in bushing until it bottoms on
shoulder in cover boss hole. Conlinue drilling dowel
pin hole to depth of 9/32 in. from top of bushing.
Drive in new dowel pin and carefully peen edges of
hole to lock pin in place.

To replace cam shaft cover bushing, proceed as fol-
lows:

Use Puller Tool, Part No. 95760-69, to extract old
bushing. Make a mark on outside of bushing boss to
locate original dowel pin hole. Press in new bushing
with arbor press until shoulder is against cower

Locate new dowel pin hole at least 1/8 in.
from original hole, centerpunch and drill No. 31 hole
exacfly 8/32 in deep. Drive in néw dowel pin and
peen bushing edges over dowel to securs it

Drill Iubrication oil hole through wall of bushing
with 5/32 in. drill, using oil hole in bushing boss as
2 drill guide.

Pinion shaft and cam shaft bushings must be line
reamed to remove burrs and irregularities from hole

Figure 3D-8, Removing Pinioa Shaft Cover Bushing
aD-6

Figure 3D-T. Line Reaming Cover Bushing

Revised; 3-69



DUO-GLIDE

and o Ingure perfect aligament. U craskease Is not
sideé. Fasten

caver in place b four screws.

To ream pinion shaft bushing, Insert reamer pilot in
right crankease roller race. Insert 9/16 in. Pinioa
Shait Cover Bushing Reamer, Part No. 94805-37,
through pilot and push into cover bushing watil it
bottoms (see Fig. $D-7), then give reamer one com-
plete turn to size bushing. Rotate reamer lhe same
direction {clockwise) during extraction,

To ream cam gear cover bushing, Insert Cam Gear
Shaft Bushing Reamer, Part No. 94802-36, through
needle bezmng in, cr:.nh:sse lm cover bushing.
Turn reamer umtil it gearcase cover.

Bushings in circuit breaker and idler gears may be
pressed out on an rbor press weing 2 sultanle draft
7in, and aew bushings pressed in.

ASSEMBLY

Before assembling gear train, determine amount of
end play in bresther gear as foilows: Assemble
breather gear and dry cover gasket to gearcase. Se-
lect spacer washer (use washer disassembled unless
it is known to give incorrect spacing) and position ca
end of breather gear. Place a Steel siraightedge
atross gearcase ai spacer. With thickness gauge,
measure distance between straightedge and spa.:er
Subtract 008 in. {smount gasket will

SECTION 3D
Engine - Gearcase

4. Circuit breaker gear
S. ldler gear (not marked)

6. Generator drive gear (not marked)
7. 051 pamp drive gear (not marked):
secured on end of pump drive

shaft with key and spring ring

this figure to determine gear end play. Anmp);;
tolerance of .001 to .005 in. is correct. If end play
exceeds maximum, insert thicker spacer. Breather
valve and gear spacer washers are available .115,
-120 and .125 In. thick.

Establish proper cam gear end play as follows: In-
stall thrust washer, spacing washer and cam gear.
Position cover gasket and secure cover with at ieast
four screws. Measure cam shaft end play between
cam gear and cover bushing with thickness gauge
through tappet guide hole in gearcase. End play
should be from .001 o .005 in. If measurement is
under or over tolerance, remove cover and
spacing washer with one 1o give suifable clearance.
Cam gear spacing washers are available .050, 055,
060, 065 and .00 is. thick.

Make final gearcase sssembly including all parts

Figure 3D-3. Timing Gears with
Timing Marks Aligied

ming marks which must be aligned or
matehed as shown in Fiz. 3D-8. Rotate gear train
and note if it revolves freely. A bind indieates gear
are meshed foo tightly. Make sure circuit breaker
and idler gear spacers are assembled b their ro-
spective shafts.

Apply 2 coat of non-hardening gasket sealer tocrank-
case am cover gasket surface. Position new cover
gaskst secure cover with all cover screws.
Pour :m 1/4 pint of engine oll over gears to pro-
vide initial lubrication before securing cover.

Assemble remainder of gearcase, generator and clr-
cuit breaker in reverse of order remov

Figure 3D-9 Installing Cam Gear Needle
Bearing in Crankease

Reviged: 3-68
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ENGINE 3

MANUAL Dbuo-GLInE
= ELECTRA- -
= SECTION 3 CRANKCASE cume CRANKCASE E
CRANKCASE

GENERAL

“When rod bearings, pinion shaft bearings or sprocket
shaft bearings are in need of repair, the engine must
be removed from the motorcycle 2s described in
“Strippiag Motoreycle for Engine Repair,” Section
3A. It is recommended procedure to check and make
repairs to cylinder heads, cylinders and gearcase at
the same time, or in other words, perform an entire
engine overhaul,

Flywheel End Play Check:

Before starting crankcase disissembly, check fiy-
wheel assembly end play to determine sprocket shaft
bearing wear using a dial indicator. Assemble engine
sprocket and nut or compensating sprocket to sprocket
shaft before taking reading o assure dccurate meas—
urement. Attach indicator securely to crankease with
indicator stem resting on end of sprockst shaft.
Measure total endplay by lilting flywheel assembly
vertically using @ serewdriver as a pry as shown in
Figure 3E-1TA. If play exceeds .006 maXimmum allow—
able endplay bearings must be replaced if found worn
or damaged. If not worn, shimming can be used to
take up endplay as described on page 3E-10.

Starting with the 1966 model Season, the sprocket
shaft bearing was changed as shown in Fig. 3E-3.
The new bearing is locked in place with a combira-
tion lock ring-spacer which is located in 3 groove
between the two bearing ouler reces. As with 1966

and earlier bearings, if any part of the bearlng set
requires replacement the eutire bearing assembly
including bearings, races, lock ring and
spacer, must be replaced as a get.

rage

DISASSEMBLING CRANKCASE

Remove cylinder heads as described in "Disassem-
bling Cylinder Head," Section 3B.

Remove cylinders as described in "Dissssembling
Cylinder,” Section

Remove gearcase parts as described In "Disassem-
bling Gearcase,” Section 3D, See "Crankcase,” above
for checking procedure before starting crankcase
disassembly.

Refer to Fig. SE-1 and proceed as follows:

Bemove crankease bolt (1), stud (2), craukease
breather stud assembly (3] or (3A), stud (4), top and
right crankease studs (5) and two lower crankease
studs (6). & 15 mecessary to remave only one stud
aut and slip sted and other nut out opposite side of
crankcase.

Refer to Fig. 3E-2 and continue disassembly

Position crankease with gearcase (right side) up.
case with rawhide or soft metal mallet to

L Crankease stud bolt, 3/8
x3-1/4 in. (2}

2. Crankease stud, 5/16 x
5 in. (right center}

3. Crankcase breather stud
and chain oiler (1963
and earlier)

3A. Crankcase breather stud
and chain oiler (1964)

4. Crankease stud, 5/16 x
& in. (left Lentei‘)

Crankcase stud, 5/16 x
5-1/18 in. (2) (top and
top. right)

6. Crankease stud, 11/32 x
5-13/16 in. (2} {left and
right bottom)

Figure following name of part
indicates quantity necessary
for one complete assembly.
Locations are as viewed from
left side of engine.

Figure 3E-1. Crankease Studs - Exploded View

Revised: 3-69
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DUO-GLIDE

NOTE

Letter Suffix "A" indicates
new part for 1968 Models

1. Right crankease half 8. Flywheel and mﬂmmﬂy 13A. Outer race smp rtng (1968)
2. Spiral lock ring 8. spmckex bearing hali 14. Bearing outer
3. Bearing washer (2) 94. Sprocket bearing ms (1989)  14A. Bearing outer race (1968)
4. Bearings and retainer 10. Oster race snap ring 15, Lot brapkitse bk it
5 = 1968 & earlier) 15A. Left crankcase 1959
3 ::::El smaft ;f::::mm RS m( ing imner 16. Sprocket bearing half
11A. Bearing imner spacer {1969) 16a. rocket bearing half (1969)
7. Sprocket shaft bearing nut 12, Bearing outer race 17.  Pinion shaft bearing race
7A. Sprocket shaft bearing seal 12A. Bearing cuter race (1959) lock serew (2)
washer (1989) 13. Bearing outer spacer 18. Pinion shaft bearing race

Note: Keep parts 8, 11, 12, 13, 14 and 16 as a set. Do not transpose or interchange parts.
Figute following name of part indicates quantity necessary for one complete assembly.

Figure E-2. Crankcase - Exploded View

loosen top half. Lift right crankease half (1) off pin-
jon shaft main bearings. Remove spiral lock riag (2)
from pinion shaft with tip of screwdriver. Lift bear-
ing washers (3 and 5) with bearings and bearing re-
tainers (4) off pinion smaft.

On 1968 and earlier models, remove sprocket shaft
spacer (6] secure pinion shaft end of Gywbeels in
copper vise jaws and turn out sprocket shaft bearing
nut {7) with Sprocket Shaft Bearing Nut Wrench, Part
No. 97235-55A, Thread is lefthand.

Mount flywheel and left case assembly on press table
upporting case on parallel bars (Fig. 3E-4)and press
on'Ead of sprocket shaft with Atvar prate el
wheel assembiy (8) drops o, ing sprocket side
bearing half (8 or 84), mam- (7A) 28 spacer (11
or 118}
On 1968 and earlier models, remove fywheel side
outer race snap ring (10) from groove in case by
prring end with screwdriver and inserting thin
serewdriver or knife blade between spap ring and
case.

3E-2

©On 1968 and earlier models only, repasition case on
press fible snd gross ou cutex races (12 and 14)

M deleie (13) troad caib (15) using
spmcm ft_Bearing Outer Race Press Plug, Part
No. 97184-57 (Fig. 3E-3).

On 1968 models, tap out bearing races (124 and 14}
from opposite sides of crankease hole, using 4 brass.
drift and hammer. If bearing set is being replaced,
remove lock ring-spacer (13A) using'a 1/8 in. pin
punch or similar tocl with 2 tapered point. Rotate
lock ring in groove so thet one edge is near il hole,
Tasert tacl ime oil Aole with tapered end wderneath
lock ring. Tap on tool to force one end out of groove
3s shown in Fig. SE-6. Starting at this free end,
push ring out of bearing bore.

1f flywheels are to be disassembled, grip pinion shaft
in vise and pull bearing from sprocket shaft using the
Bearing Puller Part No. 86013-56. Place hocked
ends of puller halves behind bearing and hold collar
over puller balves. Engage puller screw cross in
puller slots =nd puil bearing off by tightening puller

Revised: 5-68
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SECTION 3E
oyl

1968 AND EARLIER PARTS

6. Sprocket shaft bearing spacer

8. Sprocket bearing outside half
10. Outer race lock ring

11. Bearing inner race spacer
12. Bearing cuter race

13. Bearing outer race spacer
14, Bearing cuter race

15. Left crankcase half

16. Sprocket bearing inside half

1968 DARTS =

8 6 7 9 12131

1415 16 10

6. Sprocket shaft bearing spacer

7TA. Bearing shield washer

8. Flywheel and rod assembly

9A. Sprocket bearing cutside half
11A. Bearing inner race spacer
12A. Bearing outer race

16A. Sprocket beamg inside balr

NOTE: The "A" number suffix
indicates part ehange for
1969.

B &6 7A 9A 12A 13A 11A 14A 15A 16A

Figure 3E-3. Sprocket Shaft Bearing Assemblies - Section View

serew against sprocket shaft center as shown in Fiz.
3E-7, Kesp bearings in a set with proper bearing
outer races.

DISASSEMBLING FLYWHEELS (Fig. 3E-8)

Grip pinion shaft in copper covered vise jaws so
shafts are in vertical position. Insert 2 rod about 5
in. long and 1/2 in. in dizmeter through boles in fly-
wheels to keep them from . Remove lock plate
screw (1}, lock plate (2) and erank pin nut (3). Strike
leit flywheel with soft metal mallet at about S0
degrees from crank pin hole on wheel periphery to
loosen, Lift left uyvbeel (4) off crank pin.

Hold down bearing assembly with a skart length of
pipe or tublng so connecting rods (5: may be slipped
off bearings. Remove bearings (6). Hold together
in set until bearings are washed o refitted to crank
pin.

R:mme lnck plate serew (7), lock plate (8) and gear
shaft nut (9). Tap pinion shaft (11) out of fywheel
(10). nemove key (12) from shaft.

Revised: 5-68

Clamp crank pin in vise. Remove lock plate screw
(13}, lock plate (14) and crank pin lock nut (15). Tap
crank pin (16) out of flywheel and remove key (17).

Grip sprocket shaft in vise and remove lock plate
screw (18), Jock plate (19) and sprocket shaft

nut (20). Remove sprockel shatt.(21) by tapping it
out of flywheel, and remave key (22),

CLEANING AND INSPECTION

Wash all parts in grease solvent and blow dry with
compressed air. Examiné crank pin for wear, groov-
ing and pitting. If the surface is at all worn, replace
with new pin. Examine fiywheel washers (23 and 24).
If either washer is worn and grooved, it should be
renewed,

Examine conn rod lower races. If they appear
slightly grw:ed or shouldered where edge of bearing
rollers ride, they may be lapped out and oversize
bearing rollers installed. 1 they appear badly worn,
grooved or pitted, new rods should be installed,
preferably as an assembly with new bearings and
érankpin.

3E-3



SECTION 3E
Engine - Crankeass

Examine pinion shalt and right crankease bashiag (see
18, Fig. 3E-2) for pitting, grooving and gwgmg at
point where right main roller bearings r shaft
that is wora must be replaced. If bnsh\zutswcru be-
yond Tepair, replace as described in "Truiag and
Sizing Pinion Shaft Main Bearing."

Examine sprocket shalt outer races for wear, groov-
ing, and pitting. Examine bearing rollers for wear,
pitting, grooving and heat discoloration. Thesprock—
el shalt Timken tapered roller bearings are manu-
factured in selectively fitied sets. The same serial
number appears on all parts. If any part isumusable,
the complete set must be replaced.

REPLACING FLYWHEEL WASHERS
Replace worn flywheel washers as follows:

Washer is a ¢lose fit In recess in fiywheel and is
secured originally by punching flywheel meial tight
against the washer at several pommts. I is ssually
necessary to drill a small hole (1/8 ia. or smaller)
at the cuter edge of the washer to permit getting =
polnted tool underneath to pry it out. The hole is
drilled only slightly deeper than the thickness of the
washer (o avoid removing more metal thannecessary.

Before Installing new washer, scrape outer edge of
washer recess where metal was puached against it
50 new washer may seat fully against recess bottom.
If washer does not seat fully, forked rod is not likely
to have necessary clearance for side play.

LAPPING CONNECTING ROD RACES

Connecting rod lower races that are likely to clean
up within fhe range of oversize bearing rollers and
are otherwisé in serviceable condition, should be
trued and sized with Comnecting Rod Lapping Arbor,
Part No. 96740-36, a5 shown in Fig. 3E-9.

Turn lap in lathe at 150 to 200 rpm. Adjust lap by
means of adfusting nut to a dragging but free fit in

DUO-GLIDE

rod race. Clean lap before using, then apply fine
Japping compound (No. 220 grit grinding compound
mixed with oi) o lap. A loose or tight lap will
"bell mouth” bearing race 50 it must be kept adjusted
at all times. To avoid grooving or tapering lapped
rod, work rod back and forth the full
length of the lap holding rod as near Tace end as pos-
sible. Lap rods individually.

When rods are lapped true and all tracesof pit marks
or grooving are cleaned up, wash rods and blow dry.
Surface should have a soft velvety appearance and be
free of shiny spots. Assembie crank pin on Tight fly-
wheel (see "Filting Rod Bearings” before assembling
fiywheels). Wipe pin tperand {lywheel taper perfectly
clean and free from oil Insert key in keyway and
position flywheel over pin beld in vise. Tighten
net very tight using Crank Pin and Flywheel Nut
Wrench Part No. 94545-26. 1 necessary, tighten nut
to make lock plate notches liné up Wwith corners of
the nul with the lock washer screw hole in alignment.
Never loosen nut to achieve this register. Never use
leagth of pipe over handle of crank pin nut wrench,
If = torque wrench is available lighten nuts to foot

pound reading as given in "Engine Specifications.

Assemble pinien shaft to right flywhesl, with the
Crank Pin and Flywheel Nut Wrench or Torque
Wreach.

FITTING ROD BEARINGS

There are three ways to determine oversize rollers
to use. All will result in properly fitted bearings if
applied correctly.

1. Use = micromeler to measure the ontside diame-
ter of the crank pin at its center. Use an inside mi-

crometer or telescoping hole gauge to measure the
inside diameter of the rod races. Subtract the diam-
eter of the crank pin from the inside diameter of the
bearing race. Sublract from this figure the standard
allowanee for bearing running fit size. This answer,
divided by two will give proper roller size. To find

Flgure 3E-4. Pressing Flywheels Out
of Crankcase

Figure 3E-5. Pressing Bearing Races Out of
Crankease - 1668 and Earlier Only
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Figure 9E-6. Removing Lock Ring - 1960 Model

oversize amount of bearing, subtract from this fig-
ure the diameter of 2 standard raller.

Example:

The rod bearing race measures 1.5263 in. afier
lapping and truing. The crank pin is slighily worn
and measures 1.2485 in. Ssbtract 1.2485 in. from
1.6263 in. The answer, .3778 in., represents the
diameters of both rollers (one on each side) plus
clearance for runmi fit. Subtract minimum clear-
ance for running fit (.001 fn.).
in.) is then divided by iwo to get the diameter of each
oversize roller. In this case it would be .1884 in.
To find how much oversize each roller must be,
subtract from this figure the dlameter of 3 standard
roller, or .1875 in. Hollers must be 0008 in. over-
ize.

2. Install any new set of oversize rollers to bearing.
races and position on crank pin. Slip rods over
bearings. If they will mot fif, it is obvious rollers
are too large and a smaller size must be tried. E
they fit and spin freely, install a larger set of rol-
lers. Try various roller sizes until the rods will
trn With a very slight drag. This is = plug fit.
Determining running fit is merely a matter of sub-
tracting one half the desired rumming fil clearasce
(.0005 in.) from the roller size io find the runaing fit
roller size.

It may be casier to gauge i plug {it as follows:

8. Fit any size rollers into races. Position bearings
in rods. Support rods and bearings with lefl hand.
Drop crank pin (not attached to fiywheel) through
crank pin hole. Plug fit has been achleved when
crank pin will slide slowly through bole from its own
weight. Running {it is then y

Figure 3E-7. Pulling Beamg from
Sprocket Shafl

one balf runming clearance from oversize of rollers
used to make plug fit.

Example:

Plug fit is achieved with .0009 in. oversize roliers.
By subtracting from this one half the minimum elear—
ance (0005 in.) it is determined that a .0004 in,
oversizé roller set will give desired running fit,

If lower end race of one rod is found to be slightly
larger than the other, select rollers to fit the larger
rod race and lap smaller rod race to same size ag
larger race rather than fitting rollers of two sizes.

When rods are correctly fitted with required bearing
clearance, extreme upper end of female (forked) rod
will kave just barely noticeable side shake while the

r end of the male rod will have .025 in. to 1/32
in. (031 in) side shake, All fitting and checking
must be made with bearings, rods and crank pin clean
and free of oil.

Fitting bearings tighter than deScribed may result in
ing and bearing damage when heal expands parts.

Check overall width of roller rétainer assembly. It
maust be less than width of female rod end.

ASSEMBLING FLYWHEELS

After correct comnecting rod bearing fit has been
atiained, clean and assemble parts as follows:
stall sprocket shaft to left fiywheel and pinion shaIl
and crank pin to right flywheel. Check to make sure

bole near end of pinion it

Position right flywheel assembly in vise, crank pin
up. Wipe crank pin taper clean. Slip bearings and
Tods over crank pin with forked rod to

Revised: 5-86
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I. Lock plate screw (4) 4. Lock plate {2) 17, Crank pin key
2. Lock plate (2) 9. Gear shaft nut (2) 18, Lock plate scréw (see item 1)
3. Crank pin nut (2) 10. Right flywheel 19, Lock plate (see item B}
4. Lelt fywheel 11, Pinon shaft 20. Sprockel shaft sut (see item 9)
5. Connecting rods (one forked, 12. Pinion shaft key 21. Sprockel shaft
one single end) 13. Lock plate screw (see item 1) 22, Spracket shait kay
6. Bearing rollers and retainers 14, Lack plate (see item 2) 23, Flywheel washer (2]
1 Crank pin lock nut (see item 3)  24. Flywheel washer (see item 23)

. Lock plate screw {see item 1) 15,
16, Crank pin

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

Figure 3E-8. Flywheel Assembly - Exploded View

rear ¢ylinder., Wipe crank pin hole in left fywheel
clean and dry. Install left {lywheel and tighten nut
lightly. Hold steel straightedge along outer face of
wheel rims at 90 degrees [rom crank pin as shown
in Fig. 3E-10. Tap outer rim of top wheel until
wheels are concentric. Tighten nut. Recheck with
stralghtedge at irequent intervals. Use soft metal
hammer to reslign wheels. To prevent flywheel
assembly from turnlng in vise while lightening nut,
insert & rod 5 in. long and about 1/2 in. in diameter
through holes in flywheels and between vise jaws so
that rod bears against some part of the vise.

When nut is fairly light, install flywhesl assembly in
Flywheel Truing Device, Part No. 95650-30. Adjust
so centers are snug. Wheels must turn freely but
shalts may not be loose in centers, I fywheel
assembly is either loose or squeszed, indicators will
not indicate accurately. Adjust indicators to take
reading as near to flywheels as possible, so pointers
read at abow the middle of the scales.

Turn flywheels slowly and observe the movement of
indicator pointers. Movement toward flywheels in-
dicate high points of shafts. Find highest point of

IE-5

LAFFING ARBDR IN LATHE CHUCK

Figure 3E-9. Lapping Cannecting Rod Bearing Race
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Figure 3E-11. Correcting Flywheel Alignment

each shaft and chalk-mark flywheel rims al those
points. Loosen centers slightly, just encugh soloose-
ness may be detected, and make corrections as fol-
lows:

Flywheels may be out of true three ways, &, Band C,
Fig. 3E-11 or a combination of two of the three ways.

‘When wheels are both gut of true as indicated in "A,"
tighten a C-clamp on Tims: of wheels opposite crank
pin and lightly tap the rim at the crank pin with lead
or copper mallet.

When wheels are both out of true as indicated in “B",
drive & hardwood wedge between the wheels opposite
the crank pin and lightly tap the rims aear the crank
pins with & mallet.

Revised: 5-68

Figure 3E-12. Truing Fiywheels on
Truing Stand

When wheels are out of true as indicated in
strike the rim of the wheel a firm blow at about 80
degrees from crask pin on high side (ses Fig. 3E-12).

When wheeis are out of true in a combination of any
of conditions shown, correct A or B iirst, tapping
rim of offending wWheel only, and then correct condi-
tion C.

The aumber of blows required and how hard they
should be struck depends on how fa» shafts are out
of true and how light muts are drawn. Remember
that centers must be loosened slightly before strik-
ing flywheels. Making them o0 loose may resull
in damaged centers. Never strike wheels & hard
blow near crask pin. This could result in 2 broken
crank pin. y

Readjust centers, revolve wheels and take reading
from indicator. Repeat trulmg operation until indi-
cated run out does not exceed .001 in. (each gradua-
tion on indicator is .002 in.).

I it i8 impossible to true wheels, checkfor a cracked
flywheel, damaged or enlarged tapered hole, or a
sprocket or pinion shaft worn out of round at surface
where indicator reading is'being taken. When wheels
are true, position 1n vice and draw crask pin nats

using Crank Pin and Flywbeel Nut Wrench,
Part No. 94545-26, or use torque wrench and tighten
%o foot-pound reading given In "Engine Specifica-
tions.” Check oo Tod side play with thick-
ness gauge s shown in Fig. 3E-18. If it is greater
than tolerance shown in “Engine Specifications,”
Section 34, draw up erank pin nuts unil within toi-
erance. Insufficient play between rods and fywhesl
face is caused by ome of the following conditions:

1. Flywheels and crak pin assembled with oil on
tapers and muts over-tightened, Disassemble, clean,
reassemble.

2. New flywheel washers insislled and not fully
seated. Disassemble, inspect, replace despest seat-
ing fiywhesl or exchange crank pin. As last resort,
grind down width of forked rod.

3E-T
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3. Taper holes enlarged as a result of having been
taken apart several times. Replace wheel seating
daepest.

4. Cracked ilywheel at tapered hole. Replace fly-
wheel,

If sides of forked rod are ground toget desired clear-
ance, backs of bearing retainers must be ground
down to remaln narrower than width of female rod.

After ¥od sideplay is chécked and adjusted, crank pin
nut pulled very tight and lock plate and screw in-
stalled, again recheck wheel trueness on Lruing de-
vice. Correctany run-out as above.

TRUING AND SIZING PINION SHAFT MAIN BEAR-
ING

Before fitting new pinion shaft main bearings, kap
hearing race in crapkease to true it and remove
traces of wear shoulder at sides of roller paths.
Using Crankease Main Bearing Lap, Part No.
06710-40, consisting of lapping shaft, handle, lapping
arbor and guide sleeve (Fig. 3F-14).

A race that is worn beyond limits of oversize bear-
ings must be replaced. To remove worn bearing
race, remove two bearing race lock screws (17,
Fig. 3E-3) from inside of case. Heat case lo 275
- 300 degrees F. Healing expands case and makes
it possible lo remove bearing race using less force.
Press worn race {18, Fig. 3E-2) out and new race in.
New race must be lapped slightly to true and align
with left case bearing, and 1o allain 2 Sizé compatible
with roller sizes available.

LAPPING ENGINE MAIN BEARINGS (Fig. 3E-15).
Secure right and left crankcase halves with three
crankcase stud bolts (top center and bottom left and
right).. The sprockei shafl bearing outer races and
large spacer must be installed in left crankease.

FRANT CYLINDER
CORKECTING ROD

Figure 3E-13. Checking Connecting Rod Sidepiay
SE-8

DUD-GLIDE

Figure 3E-14. Main Bearing Lapping Tools

Assemble lapping arbor 1o lapping handle and assem-
ble guide sleéve 1o Sprocket shaft béaring bushing.
Sleeves for use with tapered bearing, are assembled
0 case with bearings and small spacer collar. Turn
sleeve parts finger tight.

Insert lap shaft with arbor assembled through pinion
bearing & and into guide sleeve, Tighten ar-
Bor i 4 mll:rs R s 4 leagth of 5/52 in, rod
2s spanner until arbor begins fo drag. Do net ad-
just arbor smug i.n bushmg or bushing will "bell," 2
condition where hole Is larger at ends than it is in the
center.

Withdraw arbor far enough to coat lightly with fine
Lapping o ; Dcnmznplyaheavymal Re-
position lap in bushing and turn handle at moderate
hand speed. Work lap back and forth in bushing as it
is revolved o avoid grooving and tapering.

At freguent Intervals, remove lap from crankease,
wash and Inspect bushing. Lapping is completed
when eatire bushing surface has a dull, satin finish
rather than a glossy, smooth sppearance. If neces-
sary, flush off lap in cieaning solvent, air dry and
apply fresh, light coat of fine lapping compound.
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Figure JE-15. Lapping Pinion Shaft
Main Bearing Race

FITTING PINION SHAFT BEARING

The. fitting of pinion shaft bearing is done in much
the same way as fitting lower rod bearings (see "Fit-

SECTION 3E
Engine - Crankcase

use at average speeds. This consideration may be
made in filting all tolerances.

All fitting must be done with bearings that are clean
and dry. Oiled surfaces will take up some clearance
and give a false reading.

FITTING SPROCKET BEARING

If Timken tapered roller bearings and racés puss
visual check and have no apparent wear, the same set
may be reinstalled. Make certain all parts of bear—
ing are installed in exactly the same order they were
removed. If any part of bearing assembly is worn,
entire assembly should be replaced.

ASSEMBLING CRANKCASE (Fig. 3E-2)

Install flywheel side outer race snap ring (10 or 134)
in case. Using arbor press and Outer Race Press
Plug, Part No. 97194-37 to press cuter race parts
into craskease bushing one at a time as shown in Fig.
3E-3. Press the races inlo the case with widest
eads ostward to match taper of bearings. Be sura
the first race bottoms on the snap ring and each
successive part tight against the one before,

Install bearing and spacer on sprocket shaft using
Bearing Installing Tool, Part No. 07225-55. Press
the parts on usimg sprocket shaft spacer (11) as
a pressing spacer only. om tool screw omta
sprocket sheft thread and tighten securely. Remove

ting Rod Bearings"). A plug fit is first
using the pinjon shaft that be used ca éngine
being overhauled, or spare shaft of exactly same
size. When a plug fit has been found, pinion skaft
will enter bearing slowly uader its own weight, will
turn with only a very light drag and will have no per-
ceptible shake.

A running fit is determined from a plug 5t by sub-
tracting one half the desired running fit clearance
from the size of the plug fit rollers.

Example:

Running fit clearance is 0005 to .001 in. loose. See
"Engine Specifications,” Section 3A. I a plug fit was
achieved 0008 in. oversize rollers, subtract
one half running fit clearance from plug fit roller
oversize. Useé figure representing middle or aver-
age of tolerance span, .00075 or 0008 in. One half
the average of tolerance {.0004 in.), subtracted from
roller oversize (.0006 in.), indicates that .0002 in.
oversize rollers should be used to produce a sultable
running fit.

Qverslza rollers are available in .0002, .0004, .0006,

-001 in. sizes. All calenlations should
Rherelcre be made tonearestavailable even-numbered
sizé. In the example above, it be possible to
arbitrarily decide upon L0008 in. 3s a runming fit
rather than the .0008 in. if desired. Final decision
would rest largely upon inteaded use of moforcycle.
For highspeed work, the more free fit would be
bettex, while the closer tolerance is suited o road

Revised: 5-68

Figure 35-16. Pressing Bearing on
Sprocket Shalt
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Figure 3E-17. Pressing Flywheel
into €

to5l tandle and slip the bearing small end up over
sprocket shaft, starting it squarely. Install the small
Dearing spacer and the sprocket shaflt spacer. Place
tool sleeve on spacers and press bearing against

DUG-GLIDE

flange 0n fywheel using the tool driver and handle
as shown in Fig. JE-16.

Position flywheel assembly in vise with sprockst
shaft up. Slip crankease half, with cuter race parts
installed, over shaft. Slip bearing over tool screw,
smail end down toward bearing inner spacer, Pogi-
tion tool sleeve and turn on driver. Turn driver
down against sleeve pressing bearings tightly to-
gether as shown in Fig. 3E-17. Bearings must be
tight against the bearing spacer to provide correct
‘bearing clearance.

Before procesding with further assembly, check ta
see thal the bearing is not preloaded by shaking
crankcase half and fecling for a slight amount of play
of crarkease half on bearing. Note: If there is no
noticeable shake, or if flywheel assembly. does not
rotate freely in bearing, disassemble bearing and add
a .003 shim, Part No. 23741-35, on one side of inner
race spacer (11 or 11A, Figurs 3E-3).. Apain install
bearing with tool and recheck for slight play in
bearing.

On 1968 and earlier models, install bearing lock nut
(7) in crankease using Sproeket Shaft Bearing Nut
Wreach, Part No. 97235-35A. Kut should be started
by band. Thread is left hand. Final tightemng may
e left until case is assembled.

Remove assembly from vise and install bearing
washer (5). bearings (4} and bearing washer (3) fo
pinion ¢l
groove in pmum shaft.
bearing and against left case half after applying a
cost of non-hardening gesket sealer to parting
surfaces.

See Fig. 3E-1. case halves and tap crankease
stud bolis (6 and 3) into holes. These two studs
properly align the case balves and must be installed

fore studs, Start suts and tighten until

Figure $E-17A. Checking Flywheel End Play

3E-10

smag. Insert remaining studs and bolt and tighten all
nuts secorely.

Check exact amount of flywheel endplay with a. dial
indicator 25 directsd at the beginning of this Section
t determine if within specified limits. See Figure
3E-17A.

Tighten 1968 and earlier sprocket shaft bearing mut.
Install sprocket spacer (§ or seal washer TA and
spacer, Fig. 3E-2) and sprocket or sprocket shaft
extension. Start sprocket nut and tighten securely.

NOTE
Sprocket must be aligned with rear sprocket
h use of correct thickness sprocket
spacers. Method for checking and determin-

ing correct spacer thickness is given in
Section 2B of this manual.
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MODEL HD CARBURETOR
DESCRIPTION (See Fig. $F-1)

The Model HD carburetor is a dual-venturi, @ia-
phragm-type carburetor with an automatic ccomo-
mizer and aceelerating pump.

The fuel inlet needle is opérated through a compres-
sion-spring balanced lever that is controlled by the
diaphragm Lo regulate the flow of fuel into the meter-
ing chamber. The amount of fuel going into the
carburetor metering chamber is exacily equal o the
amount of fuel being used by the engine.

This type of fuel supply control operates at any tilt
angle and is resistant to any vibraiion which could
cause a poor fuel-air mixture or flooding.

The small primary venturi is offset to the bottom
of the large secondary venturi where the main noz-
zle outlet protrudes from the metering chamber.
The aceelerating pump discharges into the small
verturi 1o take advantage of the venturi pressure
drop that breaks up the solid stream of acceleraling-
pump fuel

The accelerating unit is 4 positive-mcting plunger
type pump that |s comnected to the throttle shaft
through a cam lever The pump plunges is a spring—
loaged leather cup that operates in 4 smaoth plastic
cylinder, and draws its fuel directly from the meter-
ing chamber to provide extra fuel for accelerating,

The astomatic cconomizer is a hydraulically-opar-
ated earichment valve that controls the main-nozzle
fuel mixture at very low engine speeds. The valve
opens an auxiliary fixed main jet as the venturl air
flow decreases, allowing the fuel mixtare to be main-
tained at a full-power richness. As the air fow
increases, or as the engine
speed increases, the valve closes to prevent an
aver-rich mixiure al intermediate speeds

OPERATION
STARTING OPERATION (Fig. 3F-2)

Choke is in the closed position and the throttle in 4
slightly open position. As the engine is cranked,
the entire metering system--idle, intermediate, and
nozzle--is subjecled to engine suction which is
transmitted 1o the fuel chamber via the metering

PRIMARY IDLE DISCHARGE PORT
IDLE FUEL SUPPLY CHANNEL.

THROTTLE SHUTTER

CARBURETOR MIXING PASSAGE -

Bv.

IDLE AiR BLEED
INTERMEDIATE ADJUSTMENT.
CHANNEL

ACCELERATING PUMP- &

INLET NEEDLE & SEAT

ACCELERATING PUMP \
INLET CHANNEL.

ACCELERATING PUMP
INLET CHECK VALVE

|

~PASS CHAMBER

i

SECONDARY IDLE DISCHARGE PORTS
VAPOR OUTLET
ECONOMIZER VALVE
FUEL INLET
7 MAIN VENTURI
2OOST VENTURL
NOZZLE OUTLET.
CHOKE SHUTTER
| NOZZLE WELL
ACCELERATING PUMP
i CUTLET CHANNEL
MAIN FUEL JET

[ MAIN FUEL SUPPLY
CHANNEL

———_ ACCELERATING PUMP
OUTLET CHECK VALVE
ACCELERATING PUMP.

BALL CHECK

METERING DIAPHRAGM
FUEL CHAMBER
l‘ ATMOSPHERIC VENT
—mweT conTROL LevER

|
L—INLET COMPRESSION SPRING

Figure 3F-1. Carburetor Cross Section - Model HD
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Figure 3F-2. Starting

channels, ereating a low pressure os the fuel Side of
the metering diaphragm. Atmospheric pressure from
the atmospheric vent moves the metering diaghragm
toward the inlet control lever to allow fuel to enter
the carburetor ihrough the inlet needle and seat.
The fuel is then forced through the metering system,
oul into the carburetor mixing passage, and inta the
manifold and engine. When Ihe engine fires and
slarts o run, the volume of air draws through the
carburetor increases, and the spring-loaded top
half of the choke shutter opens to provide the addi-
tional air required by the engine, to prevent an over-
rich mixture. The choke can then be moved to &
half-open position for engine warm-up.

During hot weather, or after an engine has besn Tun
long encugh to reach stable operaling lemperatures,
and then shut off for 2 skort period of time, a small
amount of fuel vapor may form in the fuel lines or
in Lho foel chamber of the carburetor. vapor
in the lfuel lines will enter the fuel inlet and rise
Ou', Uf the vapor outlet, lo be vented back into the
fuel tank. The wapor thal forms in the fuel chamber
must éseape through the metering system because
there is no other vent to the fuel chamber. Siarting
2 warm engine where vapor may be in the sysiem,
Is most eagily accomplished by placing the choke in
the half-closed position, and starting as described
above. The choke helps to gel the vapor quickly out
of the fuel system so that the fuel flowing through the
carburetor and fuel line can coal the system toz
normal temperatire.

Starting is always more easily accomplished using
the choke--full choke for a cold engine, and half
choke for & warm engine.

aF-2

Figure 3F-3. idle

IDLE OPERATION (Fig. 3F-3)

The throtile shutter is slightiy open when the engine
is idling and the carburetor mixing passage on the
engine side of the throttie shulter is exposed to
engine suction, while the passage bebween
the throftle shutter and the air cleaner Is.at nearly
‘atmospheric pressure. The engine suction is trans-
milted through the primary idle discharge port to the
fusl chamber side of the melering diaphragm via the
bypass chamber, idle fuel supply chasnel, intermedi-
ate adjustment chanmel, nozzle well, main fuel jet;
and main fuel supply channel, creating 2 sub-atmos-
pheric pressure, in the fuel chamber, The metering
diaphragm is forced upward by atmospheric pres-
sure, moving the inlet control lever to overcome the
inlet compression spring pressure, allowing fuel to
enter the fucl chamber through the Inlet needle and
seat. The fuel flows through the main fuel supply,
main fuel jer, nozzle well, intermediate adjustment
channel (where it mixes with air from the idle air-
bleed) idle fuel supply chanmel, to the bypass cham-
ber, where it mixes With air from the secondary
idle discharge ports, and on out into the carburetor.
mixing passage through the primary idle discharge
port. The mixture of well-atomized fuel and air
then travels through the manifold and into the engine
combustion chamber.

ACCELERATION (Fig. 3F-4)

Acceleration is accomplished by the nse of @ posi-
tive-action acéelerating pump thal is actuated from
the throttle shaft by 2 cam lever, The pump eylinder
is filled when the pump is raised to the top of its
stroke. Foel is draws from the fuel chamber,
through the accelerating pamp inlet chamnel, past
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Figure 3F-4. Acceleraling

the inlet check valve. The outlet check valve is
closed Lo prevent alr from being drawn into the
accelerating pump system. As the accelerating
pump is depressed, the pressure of the fuel closes
the inlet check valve, the fuel flows throwgh the
pump channels, past the outlet check valve, through
the accelerating pump ostlet channel, and theough
the boost venturi inta carburelor mixing passage.

INTERMEDIATE OR CRUISE OPERATION (Fig.
IF-5)

Fuel i# delivered into the carburetor as desoribed in
Idie operatlon, and the same fuel channels are in use.
As the throttle shulter opens to increase engine
speed, the secondary idle discharge ports are cx-
posed to engine suction, and fuel is delivered from
both the primary and secondary idle discharge ports
to supply the additional fuel demanded by the engine.
As the throttle shutter is opened farther, the air
veloeity through the boost venturi increases, creating
a low pressure area at the nozale outlet. Fuel
flows from the fuel chamber through the nozzle oullet
via the nozzle well, main fuel jet, main fuel supply
channel, and economizer valve when the pressure
at the nozzle outlet is less than the pressure in the
fuel chamber. Al the idle and lower intermediate
speeds, the check ball in the economizer valve is
away from the valve seat,

the nozzie well and nozzle outlet. Fuel flow from
the primary and secondary idle ports decreases
23 fuel flow from the nozzle cutlet increases.
HIGH-SPEED OPERATION (Fig. 3F-5)

Fuel flow from the nozzle outlet increases as the
shutter is opened past the inlermediate position to
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Figore 3F-5, litermediate Spoed

Figure 1F-6. High Spoed

the fully-open position. The fuel I deliversd
through the nozzle outlet from the fuel chamber via
the main fuel supply channel and the main fuel jet.
The increased pressure difference betweon the small
venturi and the metering chamber, plus the force of
fuel flowing through the economizer valve; canses
the check ball to seat, stopping the flow of fuel from
this part of the main metering system. This gives
increased economy at high spevds. The dlaphragm
action and the method of fuel delivery to the fuel
chamber is the same as previously described,

3F-3
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The fuel supply for low engine speed is completely
regulated by the low speed needle. The fuel supply
lur intermediate engine speed is also regulated by

The carburetor, once properly au;um-d requires
little if any 18 ild nat

to adjust the low speed needle (1) more than u’s
turn and the intermediate speed needle (2} more than
1/4 turn, richer or leaner. to corréet the mixture
for a change in weather conditions.

Before attemplig to correct faulty engine perform-
ance through carburetor adjustmeat, check over
“Logating Operating Troubles,” Section 1C. In addi-

on be sure air cleaner element is not blocked with
_dm and eheck manifold conpections o be sure they
are tight and not leaking air.

Inlet filting (7) and veat fitting (8] have Strainer
screens located in threaded holes in carbaretor body.
If faulty carburetion indicates fuel flow is restricted,
remove elbow fittings (7 and 8) from body, extract
both screens with & bent wire, and blow out passages
with an air hose. Replace sereens and elbows, being
sure that sereens are not bent or damaged 50 3s to
allow dirt lo pass through.

Check to see that carburetor vent line hose leading
from fittlng (8] to sas tank is not blocked off. Alsa
see that gas tank cap vent is not plugged. Either
condition will restriet fuel fow,

Low speed needle
ntermediale speed needle
Throttle stop screw
Throtile lever

Choke lever

Accelerating pump

Inlet fitting

Vent fitting

pappeene

needle. A fixed fet supplies the high
oS pmipuires il o

Operating conditions, such as at high altitudes or
hard serwice, may reguiré other than the standard
main fuel fixed fet. The following main jet orifice
sizes are available: .049, .051, .053 (stendard on
Electra Glide), 055, 057 {standard on Sporster),
-058, .061 and .|

Both the intermediate speed needle and low speed
needle turn inward {to right) to make mixture leaner
at the respective speeds for which they adjust.
Backing them ott o left) makes mixture richer,
Clossd throttle & speed of engine is adjusted
with idle speed stop screw (3).

Correct adjustment can be determined in the shop
and verifled by road test according to the following
procedure.

1. Make sure carburetor control wire is adjusted so
ABbcHle, M (). iy canums asut spwas ettt Bincles
bar grip movement.

2. Turn both the low speed needle (1) and the inter-

speed needle (2) all the way in (to right).
Do not close off either needle too tightly or damage
to needle and seat may resuli.

3. Back w (o lefl) boih mecdies about 7/ tum,
With needios in this position, engine will star,
low speed mixture will probably be too rich.

4. Stari the engine and after it has reached operating
temperature and the choke
open position, adjust throttle control so engine runs
at approximately 2000 RPM.

5. Without chinging throttle seﬂ:tm. turn fnterme-
which produces

6. Back off intermediate necdle 1/8 turn to shightly
richen mixture, This is the correcl intermediate
needle adjustment.

7. Readjust idle needle and idle stap serew to
produce = smooth idle at desized idle speed (900 o
1100 RPM).

NOTE
Us of an electric tachometer is recommended.

. Changing either mixture Sefting also affects the

other setting to some degree. Therefore, it will be
ety o recheck the low speed mixture after

Figure 3F-7. Model HD C:

mixture final setting is obtained.
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CHECK LisT

The following check list should be uSed o correst
the most comuman carburetor defects.

1. Check accelerator pump operation.
2. Blow cut passiges through high spesd screw plug
hole.

3. Tighten cover screws and pressure-test inlet
walve,

4. Check intermediate adjustment spring, needle, and
needle seating,

3. Test main nozzle ball check valve with tool.

6. Inspect idle nesdle and seat.

7. Inspect chake relief dise.

8. Inspect and clean discharge ports, , Saghragms and
gaskets, seréens and passages. Diaphrasm plale
must not

9. Chetk inlet lever setting - must be fiush to 1/64
inch above floor of casting. Lever and needle must
Be the shackled type.

10. Test economizer ball check valve with tool,

11. Check assembly orﬁer - gasket next to body,
then diaphragm, last co

NOTE

A more detailed guide Is given at the end of
this Section.

TESTS (checks and tests for carburetor performance)

ALL TESTS SHOULD BE PERFORMED, IN THE
SEQUENCE SHOWN BELOW, BEFORE FURTHER
DISASSEMBLY OR REPAIRS ARE MAD!

PRI TO REMOVAL OF CARBURETOR FROM
G

« The accelerator pump should be inspected for
pmper operation first. Remove air cleaper, prime
carburetor by inserting 2 toothpick small
hole in botiom of plastic pump cover and gently
working diaphragm several times. Operate the
throttle lever both rapidly and slowly several times,
with ihe fael valve turned on. The pump should de-
liver & stromg and constant jet of fusl with cach
stroke. Failure to do so indicates diaphragm valves
or pump plunger as being defective.

2. In cleaning of high, intermediate and low speed
channels, the following Brocedure, mast likely, will
dislonige any looge dirt lodged in the passages.

Remove high speed screw plug located on rear side
of carburetor, opposite intermediate adjustment
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needle. Lightly seat intermediate needle and apply
air hose pressure ds maxinum) to serew
plug hole. Open intermediate and idle needles thres
or four turns and again apply 90 pounds maximum
air pressure. Reset both adjustment serews (sce
ADJUSTING cmuaamn} Evaluate carburetor's
performance by road testing.

3. Check inlet
follows:

meedle and seat for leakage, as

See that all plastic cover Serews are tight. Remove
fuel and vent lines, install bulb tester, Part No.
94750-68, to carburetor fuel inlet fitting, plug vent
ffting with fisger and pressurize tester moting any
A moistened needle and seat should hold
approximately, and release at ap-
proximately 3 10 5 pounds. A dry nesdle and seat
will not hold as well as 3 moist one, See Fig. 3F-TA,

Figure SF-7A. Checking Inlet Needle
and Seat for Leakage

VE CAR

4. Inspect intermediate adjustment needle and spring
10 $ee if spring coils are binding before needle seats,
If needle does pot seat grind 3 small amount of ma-
terial from each end of spring. You can check to
see if needle is seating by applying blue dye to needle
taper and screwing down Hightly into seat and noting
mark on needle taper,

5. Check main nozzle ball check valve for leakage,
as follows:

Seal one side of venturi with finger and apply alter-
nate pressure and vacuum by mouth using grommet
end of tool, Part No. 96980-68, seated in venturi a5
shown in Fig. 3F-7B.

3F-5
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Figure $F-7B. Checking Main Nozzle Ball
‘Check Valve for Leakage

Vacuum should release ball, and pressure should
seat ball in nozzle assembly.

Figure $F-7C. Removing Main Nozzle Welch Phug

It leakage is evident, carburetor must be disassem-
bled and main nozzle check valve assembly replaced.
To replace main nczzle, puncture welch plug -m
pointed tool, avoiding cemter, as shown in Fig.
IF-7C. Remove nozzle weleh plug and use mwed
end of punch, Part No. 96062-63, on nozzle,

it through into venturi using plastic hammr. See
Fig. 3F-TD. Use larger end of tool to install the
new check valve in the same manner. See Fig.
3F-TE,

4F-6

Figure 3F-TE. Installing Main Nozzle

6. Inspect idle mesdle and seat in carburétor bore
for any distortion or a cracked casting.

7. Inspect choke relief dise {upper half of choke) for
distortion. or stress cracks at the ares rotating on
choke stait.

DISASSEMBLY, INSPECTION AND REPLACEMENT
OF PaRTs

REPLACE DAMAGED PARTS ONLY AFTER COM-
PLETING ALL TESTS.

8. Remove plastic diaphragm cover. Inspect accel-
erator pump leather for fuld=over or coil Spring out
of correct position.

Check accelerator pump cutlet ball check. walve fo
see that ball is free (Late 1968).

Inspect gasket and alaphragm for distortion or s
placement on carburetor body. Diaphragm must not
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be stretched or'have @ rippled appearance particu-
larly within the walley portion which should be uni-
form in shape. (Gasket should be assembled next to
body.)

Lightly make attempt to rolate metal Giaphragm
washer, riveted to upper side of dizphragm. If
disgheagm glofo totates frecly with o diay, replace
dsaphragm assemibly. plate should ot

Ioose.

Bk removal of the inlet laver the initial needle

eat leakage test should be performed 10 to 12 times
with the s tester, as follows: Close bulb valve,
Apply pressure o the inlet, sealing the vent fitting.
Open bulb valve and again apply pressure. This
repetition checks the sealing of the needle in the seat
insuring that it is not sticking open at lever pin or at
groove in needle.

9, Inspect inlet needle lever for correct adjustment.
1t should be flush with surrounding (60T of earture-
ior body. If not equipped with shackled needle, re-
place with kit No. 27568-65. Tighten seat 10 45
in.-bs. torgue. See Fig. 3F-TF.

Figure 3F-7F

Figure 3F-7G. Checking Economizer Ball
Check Valve for Leakage
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10. Test economizer ball check for leakage and cor-
reet operations as follows:

Using bose end of tool, Part No. 96060-88, place it
over economizer weleh plug hole 50 it seals off sur-

area. With alternate pressure and vacuum
applied with mouth, as shown in Fig, 5F-7G, ball
check should release and seal, Replace any defec-
tive parts.

After plastic cover has been removed, remove welch
plug at idle adjuster, all gaskets, disphragms, needle
and seat, and high speed nozile before cleaning oar-
buretor in & caustic carburetor cleaner, since the
caustic clezner will damage gasket material and the
high speed nozzle plastic chieck ball. Only gaskets
which are in perfect condition should be reused, The
meizl paris may also be cleaned in lacquer thinner
with a small brush and blown dry.

Inspect by attempting to rotate, or move all welch
pluss in body. A close inspection of wall area around
welch plugs ean disclose a leaking condition, When-
ever a welch plug is removed, a new one should be
reinstalled. If leskage is suspected due to rongh or
damaged welch plug seat in casting, spply 3 swall
amount of seal-all to edge of welch plug after in-
stalling it in recess.

Aster carburetor bas been reassembled, recheck ao-
celerator pump per item 1 under TESTS,
DISASSEMBLING CARBURETOR (Se¢ Fig. 3F-8)
Remove idle (24) and intermediate (35) fuel adjust-
ments.

Remove two throttle shutter screws {48) and the
throttle shutter (47). The sides of the shutter are
tapered 15° to conform to the throttle bore, Observe
the direction of this taper and the position of the
shulter so that it can be reassembled later in the
correet position.

Remove the aceelerating-pump-lever retaining screw
(8) and pull lhe throttle-shaft asserbly (42] out of
the carburetol v. Remaove compression spring
(45), washess (£5), and shafl fust sexss (44).

Remove six screws and washers (20) and the body
cover (18).

Remove accelerating pursp plunger assembly (1),
Remove channel plug serew (19).
Remove metering diaphragm (17)

Remave metering-diaphragm gasket (21]. Note that
the gasket is assembled next fo ihe body casting.

Remove fulerum-pin relaining sorew (31), fulerum
pin (30), inlet control lever (29), and metering spring
(34,

Remove the inlet needle (32).

FF-T
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1. Accelerating pump
2, Accelorating pump levr
3. Accelerating pump lever

. Accelerating pump check
tall

spring.
Intermediate adjusting screw

serew
4. Aceelerating pump lever 19, Diaphragm cover plug screw 36, Intermediate adjusting serew
serew L.W. 20. Diaphragm cover screws (6) packing
5, Channel plug (2} 21, Diaphragm cover gaskel 3%, Itermediate adjusting screw
6. Welch plug 23, Economizer check ball spring
7, Welch plug 23.  Fuel filter screen (2) 38, Intermediate adjusting screw
B, Welch plug 24, ldle adjustment screw washer
9, Choke shalt friction ball 25, ldle adjusiment screw spring 39, Main jet
10, Choke shaft friction spring 26, Throttle stop screw 39A. Main jet gasket
11, Choke shutter (top) 27, Throttle stop screw cup 40.  Main jet plug screw
12, Choke shutter spring 28, Throttle stop screw spring 41 Main nozzle check valve
13, Choke shafl assembly 28A. Throille stop screw spring 42, Throtile shaft assembly
14,  Choke shaft dust seal T 43, Throttle lever wire block serew
15.  Choke shutter {bottom) 29. Inlet control lever 44, Dust seal {
16, Choke shutter screws 30, Inlet control lever pin 45. Washer (2)
11, Diaphragm 31, Inlet control lever screw 46. Throllle shaft spring
18,  Cover 32, inlet needle and seat 47, Throttle shutter
184, Accelerating pump check 33, Inlet needle seat gasket 48, Throttle shutter screws
ball retainer 34. Inlet control lever tension 49.  Gaskel overhaul set
188, 50, Gverhaul repair kit

Figure 3F-6. Model HD Carburetor - Exploded View
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Remove the inlet seat and cage assembly (32), using
4 3/8" thin wall hex socket Wrench. Nofe the ms}f
tion of the inlet seal insert with the contoured side
toward the outside of the cage and the smooth side
toward the inside of the cage.

Remove the fulet seal gasket (33), using a small tap
oF bent wire.

Remove plug serew (40).
Remove fixed main jet (39) and gasket (39A).

Remove mala-nozzle welch plug (6) by drilling 1/8"
diameter hole off center and reaking

assembly.
punch, being careful not to damage the casting coun-
bore edges arourd the plu.

Remove idle-port welch plug (6), using the same
procedure deseribed above.

Remove welch plug (B) and scoiomizer check ball
123). Pry out the welch plug carefully, using a small
punch.

emove two choke-shutter screws (16) and the hot-
tom half of the choke shutter (15).

Pull the choke-shaft :ssemhly 113) out of the oty
This will release the top half of the

{11}, the spring tls) the choke friction ball {9), :nd
friction ball spring (10).

Reémave the choke-shaft dust seal (14).

CLEANING, INSPECTION AND REPAIR

The carburetor body can be cleaned in unmmuthl

carburetor solveni such as Hydroseal to remove
varnish from the channels znd mem—mg chamber.
NOTE

All gaskets, rubber gaskets, seals and

Gunk Hydroseal cleaning solution.

All chantels and orifices in the carburetor and
pump-body castings should be cleaned with com-
pressed air. DO NOT use wires or drills to elean
small holes. These might cause burrs or change
the size of the holes.

Inspect all parts for-wear or damage paying particu-
lar atteation Lo the following:

Examine pump body casting for breaks and cracks.
The inlet coatrol lever must rotate freely on the
fulerum pin and forked end must engage slot in inlet
needle (see Fis. ss-u), Tae spring {34} should not
be stretched or distort
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Inspect the inlet needle (32) cone point for wear and
scratches. Inspect the lever {28) contact end for
burrs and wear.

ASSEMBLING CARBURETOR (See Fig, 3F-8)

Make certain that all parts are kept clean during
reassembly. Do nof use cloths to wige ot dry parts,
Lint or threads can easily block small orificss,
Welch plugs should be sealed with a flai-end punch
of 2 slightly smaller diameter than the weleh plug,
The seated plug should be flat, nal ccncave, to Assure
a tight fit arpund the circumference.

The metering spring (34) should be seated into the
counterbore in the body casting, and located on the
protrusion on the inlet contral lever (20),

should be adjusted flush with the floor of the metering
chamber by bending diaphragm end of lever as nec-
essary.

Two torque values are important: (I} the inlet seat
assembly (32) should be tightened to 40-45 inch
pounds: and (2) the accelerating-pump channel plug
{19) should be tightened ta 23-28 inch pounds.

TROUBLE SHOOTING GUIDE (See Fig, 3F-§)
The following symptoms and possible causes with
corrects

ve service can bo used 2s a guide in serv-
icing the carburetor.

A. ldle System

1. Idle operation too lean.

(2) Dirt in idle fuel channels - biow oul with com-
pressed air.

() lmermmﬂm aamsr-ment 185) ¢losed or adjusted
100 lean - read;

(e) Weleh ph}g {8) or channel plugs (5) missing or
not tightly sealed - re-seat or replace plugs,

(d) Nozzle check valve (41) not sealing - blow out
ressed air, or replace, (See "Check List”

2. Mdle operation to0 rich.
f2) Carburetor flooding - see Item E.

(0} Idie adjustment serew (24) point dzmaged - re=
place the adjustment.

() Idle adjustment hole damaged, forced oversize,
or casting cracked in the idle port ares - replace
carburetor.
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B, Intermediate System
1. Lean operation at steady spesds between 15 and
65 m.p.h.

{a} Mtermediate adjustment {33} adjusted 100 lean -
readjust.

() Dirt in intermediate fuel ports or supply ehan-
nels - remove welch plug (6) and channel plugs (5}
and blow out with eompressed air.

(¢} Welch plug (6) or channel plugs (5) not tghtly
sealed - re-seat or replace plugs.

(d) Nozele check walve (41) not sealing - blow out
with compressed air, or replace. (See “Check List”
No. 5.)

(¢) Intermediate adjustment packing (36) missing or
damaged - replace.

{f) Economizer cheek ball (22) stuck closed - re-
move welch plug (8) and check ball (22) and blow cut
channel with eompressed air. (See "Check List”
No. 10.)

#, Rieh operation at steady speeds between 15 and
65 m.p..

() Intermediate adjustment (35) adjusted too rich -
just.
() Fixed main jet (38) too large, not tightly in place
or missing - seat firmly, or replace jet.
() Carmyetar flooding - see Item E.
() Nozzle check-valve welcn plug (6) not tizhtly
sealed - re-seat or replace

(e} Choke valve partially closed - ses that choke
friction spring (10) and choke friction ball (8} are
correctly assembled.

C. Nozzle System
1. Lean cperation at speeds above 60 m.p.h.

(a) Dirt in nozzle system - remove main fuel jet
plug screw (20) and blow chamnels out with com-
pressed air,

rh} Mam fuel jet (39) too small or damaged - re-

m Main fuel jet plug screw (40) not tighily sealéd -
tighten to stop air leak.

{d) Nogele check valve (f1) damaged - replace.
{See “Check List” No. 5.)

(e) Nozzle check valve (41} not seated correctly in
casting - re-seat flush with nozale-well surface.

2. Rich operation at speeds above 60 m.p.h

(a) Main jet (38) too large, mot tghtly in place or
missing - seat firmly or replace.

{b) Carburetor flooding - see fem E below.

{¢} Economizer check ball (22) not seating - remove
weleh plug (8) and check ball (22) and blow channel
out with compressed air. (See "Cheek List” No. 10.)

D. Accelerating Pump System
1. Leanacceleration.

SF-10
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{a) Incorreet carburetion adustment - readjust idle
{24) and intermediate adjustments {35).

(u) Dirt in acceleration fuel channels - blow out all
channels in diaphragm cover (18) and the acceler-
ating pump discharge channel in the body easting.
{See "Check List" No. 1.)

(¢} Accelerator pump assembly (1) damaged or

rn - replace assembly. (See "Check List” No. 1.)

(d) Diaphragm cover plug screw (19} loose or miss-

- tighten or replace.

{e) Diaphragm (17} flap check valves damaged o

worn - replace diaphragmm.

(0 Economizer check ball (22) stuck closed -
move welch plug (8) and check ball (22) P
clean

channel with compressed air. (See "Check
List" ¥o. 10.)

. Carburetor Flooding
1. Dirt in inlet peedle and seat assembly (32) = re=
move apd clean, or replace. {See List"
5o.3.)

2. Inlet seat gasket (33) missing or damiged - re-
place.

3. Intet control lever (29) not correctly adjusted -
readjust lever flush with metering chamber wall.
(See “Check List" No. 9.)

4. Diaphragm (17) mﬂ:rml.ly installed - replace or
correct installation

5. Inlet control lever pin (30) loase or not correctly
installed - tighten retaining screw (31) and correct
installation.

6. Inlet contrgl lever (29) tight on lever pin (30) -
replace damaeged part, or clean dirt from these
parts.

7. Inlet peedle or seat (32) damaged or worn - re-
place the assembly

F. General Operation

1. Lean operation in all speed ranges.

(a) Filter screens (23) plugged or dirty - clean or
replace. .

(o) Inlet contrsl lever {28) incorrectly adjusted =
readjust lever flush with wall of metering chamber.
{See "Check List” No. 9.)

(<) Diaphragm cover plate (18] loose - tighten six
screws (20).

(d) Ar leak in metering system - all channel plugs,
plug serews, and lead plugs to be tightly sealed.

{e} Inlet tension spring (34) streiched or damaged ~
replace.

2. Rich operation in all speed ranges.

{a) Carburetor flooding - see ltem E.

{b} Choke: valve mot staying fully open - see that
choke friction spring (10} and friction ball (8) are
assembled correctly.

{c) Inlet contral lever (29) incorrectly adjusted -
readjust lever flush with wall of metering chamber.
{See "Check List" No. 9.)

Revised: §-68



ELECTRA-GLIDE - DUO-GLIDE
SPORTSTER - SERVI-CAR

MODEL M CARBURETOR
DESCRIPTION

The model M carburetor is a plain tube carburetor
containing a veaturi, and a discharge nozzle throogh
which fuel is drawa into the alr stream passing
through the venturi. The quantity of fuel is metered
by twa jets or openings, oae far low and one for high
speed, befare entering the nozzle.

Needle valves in the low and high speed

allew the carburetor to be adjusted for the stightt -zw-uy
varying and individual needs of the engine. Once a
carburetor Is adjusted, it requires little if any atten-
tion, AU most, two “clicks" or notches richer or
leaner an the needles are all that should be peces-
sary to correct air-fuel mlnuro l'or changes in
weather
should be made with the engine I.l lull operating
‘temperaturs

ADJUSTING CARBURETOR

Before attempting to correct faulty engine pe

ance through carburetos adjustment, check over b
cating Operating Troubles”, Section IC. In addition,
bo sure alr cleaner element is cloan and check car-
buretor and manifold coanections to be sure they are
tight and not leaking ai

Both high and low speed needles (1 and 2, m 3F.9),
are turned clockwise, or 1-. 1o make leaner mixture,
and  countarclockwi| oat, to mm mixture
richer, Both needles m h-m to whatever position
they are set by a spring and ball pauqm- which drops
Inta notches in the needle adjusting screw.

A carburetor may be adjusted s follown:

Turn both low and high-speed needles all the way in
(clockwise). Back out the low speed needle five
turna, Back out the high-speed needle (wo . turns.
With needles in these positions, the eagine will start
it the mixture will be too rich. Advance spark all
the way or nnrly all the way, whichever is best.

SECTION 3F
Engine - Fuel System

6. Carburetor bowl vent

1. High speed noedle
2. Low speed needle 7. Low apead needle Lift
3. Throttle lever lock lever
scrow 8. Chale lever
4. Throtile lover 9. Choke disc
5. Throttle stop scrow

Figure 3F-9, uml M Carburetor Controls
and Adjustments

ing and all around carburetion Will be better With low
spoed adjustment set slightly rich rather then lean,
If necessary, make [urther adfustment on idlo stop
serew o obtain desired idling engine speed. Retard
spark completely, If carburetor is properly ad-
justed, engine will continue to run evenly and
smoothly, though more slowly,

During high speed operation, fuel is metered by a
fixed jot which has no adjustment, However, the high
speed needle may be used as “trimmer valve® Lo
supplement the fuel Oowing through the jot during
extremely high speed operation (opencd amaunt which
achioves bost results), It may be closed during ops
woration al high altiludes to keep mixtura from be-
coming oo rieh in the rarified air,

ING CARBURETOR (Fig. 3F-8A)

Warm engine to full operating and cor-
rect adjustment of both needles.

Adjust low speed first, 'llhersl,rm at operating tem-
perature and idling. Turn weedle in, one notch at a
time, until mixture becomes 8o lean thal the engine
misses and acts starved. Back out the needle five to
ten notches, or until engine hits regularly with spark

cod and throttle closed, or as nearly closed as
it can be set and still have engine ron at idling speed.

Adjust throttle lever stop screw (5, Fig. 3F-8) to
make engine idle at desired speed with throttle hn,-
closed. Turning screw clockwise makes engine
faster. Never set Mie adustment th slgwest post p.,.s.m.
speed. An exiremely slow idle causes bearing wear,
oil and slow speed difficul-

ties.

Make final readjustment on low speed needle. Try
one notch at a time, mnmmmm,mm;:
engine picks up speed or runs more Smoothly. Starc

Revised: 5-68

from as follows:

Remove air cleaner cover, clement and back plate.
Disconnect fuel line with strainer at carburetor,
Disconnect throttle coatrol wire.

Remove carburetor support from top center crank-
case bolt.

Remove intake (choke) lever stud nut and washer.
Twist Intake lever off intake lever rod, and remove
intake lever rod from carburetor,

Remove four carburetor fastening bolts and pull
carburetor out to Fight.

Disassemble carburetor as follows:

Remove bowl lock nut (1), gasket (2), main nozsle
iner spring (3) and main nozzle {4). Remove

Bowl (5) and bowl cover gasket (6).
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Figure 3F-94. Model M Carburetor — Exploded View
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LEGEND FOR FIGURE 3F-94

1. Bawl lock nut 13. Throttle stop lock screw 26. Air intake shaft put and washer
2, Lock nut Throtile lever 27. Air intake shaft stop

3. Main nozzle retainer spring Throttle lever arm 28. Friction ball

4, Main nozale Throttle shaft spring 29. Friction spring

5. L Throttle shaft screw (2) 30 Alr intake dise screw (2)
6. Bowl cover gasket Throttle disc 1. Air intake disc

7. Float valve seat Throttle shaft 32. Air intake l.hlh

8, Float valve seat gasket 20, Low speed needle valve 33, Idle hole body pl

9. Float lever pin 21, High m valve 34, Idle passage plu: screw (3)
10. Float 22, Needle valve lever screw lﬁ. Fixed jot

11. Float lever 23, Needle valve lever Throttle shaft Ilu.hlll: 2
12. Float valve 24. Needle valve lever spring J‘l Venturi (1-5/16")

25, Lever spring collar

Figure {ollowing name of part indicates quantity necessary for one complete assembly,

Remove foat valve seat (7) and gasket (8).
float lever pin (9) and sllli nun (10), float l.ewrm)
and float valve (12) out

Loosen throttle stop lock serew (13) and slip throttle
lever (14) off throttle shaft with throttle lever arm

(15} and throttle shaft spring (18).

hemove throttle shaft screws (17), slip throttle aise
(I.I) out of slat in throttle shafl and pull out
aft (19, )

Rem ow speed needle valve (20) and high speed

nndh vnlw (21).

Remove needle valve lever scrow (22), needle valve

l{;vlr (28), lover spring (24) and lever spring collar
).

R-muw Wr intake shaft nut and washer (26), air in-
shaft stop (27), friction ball (28) and friction
lpl‘ 13 (:ﬂ
Remove air intake dise screws (30}, air intake disc
(31) and pull out air intake shaft (32),

Remove idle hole body plug (33) two fdle m plug
serews (34) and carburetor fixed jet (35).

CLEANING, INSPECTION AND REPAIR (Fig. 3F-9A)

Flace all parts exctpe gaskets and float in “Gunk Hy-
dra-Seal” or other carbon and gum dissolving aﬁul
Wash, and dry all parts with cmnmuea air.

air throogh all carburetor barrel passages as m
in Fig. 3F-0B, Never scrape carbon deposits from
carburetor barrel or other parts with kaife or otter
steel instrument.

Check throttle shaft fit in throtile shaft bushings (36).
If excess play exists, unn an appropriate size drift
pin to remave old bushi Press in replacement
Parta and Hine ream with & 250 fn. drill.

Examine cariuretor venturi (37)
loase or pitted, slip out and

u i is extremely

Check float valve and float valve seat seal as follows:

Asgemble parts 12 through 7 to carburetor bowl (5).
Hold bowl upside down so float valve closes. Suck
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on_bottom of float valve seat.
valve and seat.

U float is damaged or logged, replace with new part.
Cut cemont seal around float serew which seoures
float to Noat lever. Remove float screw and assem=
ble new float to lever but leave scrow loose, Posi-
tion bowl so it is upright (the way it fits on carbure-
tor barrel) with gasoline inlet on far side, Pull float
toward o the Limit of the slot in Noat lever and
about 1716 in. to left of center line (see Fig, §F-9C).
This provides clearance in float bowl, Tighton float
screw and comont float sorew to float with any ce-
ment that is impervious to gasoline, or thick shellac,

I valve leaks, replace

Check foat lever as follows:

Turn assembled float bowl wpside down, Mensure
distance from lip of float bowl ta top of float divectly
te float lever. This distance should be exantly
4 in. When adjusting carburetor float, do not
Boat lever while installed in bowl, Mmllu;: in this
mannies bends and spreads fingers botwesn which
head of floal needle fits and develops lash or last
motion between floal and necdle. Float and lever
assembly should be removed from bowl, and leyer
then bent as required.

Check needle head fit in float lever, M should bo a
free fit to about .003 in. clearance. To check eloar-
ance with float assembled, hald needle against soat
with small screwdriver without restricting foat
lever. Move float up and down and observe free play
between needle bead and float lever (see Fig. 3F-90),

ASSEMBLING CARBURETOR

Assemble carburetor in reverse order of disassem-
bly. Pay particular attention to the following points,
Install venturi with choke end (small end) facing atr
Intake opening.

Install throttle shaft from bottem of carburetor &0
counterbored serew head notches are facing left side
of carburetor when viewing carburetor from throttle
shaft end. Notice thal an edge of throttle disc hasa
flat on each side. Pass this edge of disc through

BF-18
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THROTTLE LEVER
0P SCREW

LOW SPEED LIFT
LEVER AND NEEDLE
VALVE ASSEMBLY

UFT LEVER

LIFT LEVER

TENSION SPRING IDLE HOLE FARTHEST
FROM FLANGE

IDLE GHANNELS

LOW SPEED NEEDLE
VALVE SEAT HOLE

Fizure 3F-9B. Model M Carburelor Passages and Needle Seats

{irottle shaft, close fhrottle and insert throttle shaft
screws (17) but 46 not tighten. Shift disc slightly un-
til it seats all the way around carburetor throat.
Tighten screws. Work disc several times.

is any bind, loosen screws and reposition dise.
Position both throttle dise and throttle lever in wide
open position before tightening throttle stop lock
serew.

Theottle lever and shaft should open and close with
just a slight drag. If too loose, loosen stop lock

serew and compress parts on throttle shaft with fin-
gers while tightening.

Install omly replacement throltie disc containing
same identification number on face. With disc cor-
rectly & and closed, the number will be on
right half of disc when viewed through manifcld end
of earburetor.

After assembly,

adjust carburetor as described in
~Adjusting tor.™

FLOAT SCREW  FLOAT

FLOAT LEVER
PRONGS

FLOAT WALVE

FLOAT VALVE
BEARING PIN

FLOAT VALVE SEAT GASKET
FLOAT VALVE SEAT

CROSS SECTION OF CARBURETOR
BOWL SHOWING FLDAT WECHANISY
AND FLOAT SETTING

FLOAT LEVER BEARING
FIN SCREWS

e384 TO 118" OFF CENTER
TOF VIEW OF CARBURETOR BOWL
SHOWING FLOAT MECHANISM AND
OFFSET OF FLOAT

Figure 3F-5C. Adjusting Model M Bowl Float and Needle

SF-14
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MODEL DC CARBURETOR
DESCRIFTION

The model DC carburetor is a plain tube carburetor;
that is, its main fuel-air mixture pastage mnsud
5 wenturi section and discharge nozzle. A fixed jot

and adjustable high-speed needle valveo( limited
size meter the high-speed fuel supply as it is fed into
the venturi seetion of the throtile barrel. The low-
valve meters the low-speed fuel-air

are o moving parts
except the throttle shaft and disc and the bowl float
mechanism.

ADJUSTING CARBURETOR (Fig. 3F-9D)

A properly adjusted carburetor requires little read-
justment, It should

adjustment of the low-:
turn and the high-speed needle more than 1/4 turn,
richer or leaner, to obtain correct mixture for a
change in weather emaulms

Before attempting to correct faulty engine perform-
ance through carburetor adjustment, cuminlu ahnr
posaible causes for poor engine performance such

bad spark plugs, improper spark timing, mlndw
tappets, dirty alr cleaner, or leaky carburetor and
manifold connections.

The air-fuel mi.xwrc !u! low nngm -pnd is
Jated by the L luwly lnr
high engine npocd is rqmm.d by a cmuumn fixed

SPORTSTER AND
ELECTRA-GLIDE

L. High-speed needle
2, Low-speed needle

3. Throttle lever
4. Throttle stop screw

SECTION 3F
Engine - Fuel System

Jet and adpestabie veedie, The fived fet. dominates

when it is found that slightly enriching the sl
smproves engine performance.

Both the high-speed needle (1) and low-speed needle
{2) turn inward (clockwise) to make mixture leaner
at the respective speeds for which they adjust.
Bll:kwsm them out l:mter:luck-]ul makes mixture
wicher.

A carburetor may be adjusted as follows:

1. Make sure carburétor control wire is adjusted so
throttle lever (3) fully closes and opens with handle-
bar grip movement.

2. Turn both the high- and low-speed needle (1 and 2)
all the way in (clockwise). Do not close off either
needle too tightly or damage to needle and seat may
result,

3. Turn low-speed needle (2) (counterclockwise)
about 1-1/2 turns, With needle in this position,
engine will start, but low-speed mixture will prob-
ably be o rich.

4. Start the engine and afler it haw reached operat-
|.n| umpn;nun and the choke has been moved w
n position, correct the adjustment of low-
lv«d needle. Turn lowsspoud nendlo (2) in (clock
wise] 1/8 turn at a time untll mixturo becomon wo
lean ihat engine missen and I8 Inclined to stop; then,
back needle out (counterclockwise) 1/8 turn, or until
enging hits regularly with spark advanced and throt-
te closed and enﬁlm mmm' at idle speed. Starting
and all arcund earburetion will be better with low=
mm slightly rich, rather than too lean.

5. Adjust throtile lever stop screw {4) Ay e
to make engine idle at proper speed
fully closed. Turn serew clockwise to mk- ngma
idle faster and counterclotkwise to make engine idle
slower. Do not idle an engine at the slowest possible
speed because an extremely slow idiing adjustment
causes hard Changing the idle speed with

throttle stop screw |8 likely to change the low-apecd
mixture slightly. It will, therefore, be necedsary to
again check and correct low-speed needie adjustment
by the same procedure followed In making the initial
adjustment.

6. Check high-speed adjustment, after low-speed
have been Run

or Servi-Car on the road al various speeds between
20 miles per hour and maximum speed. Have spark
!nlly ‘d'nneed. Best all-around engine performance

be found with the high-speed needle (1)
su from 3/1 0 1-1/4 turns open,

/BLING CARBURETOR

Figure 3F-9D. Model DC
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from cycle as follows:
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Note: Carburetor shown has right hand
bowl. The left hand bowl carburetor is
identical except for physical arrangement
of throitle body, carburetor body and
bowl assembly, and the sizes of various
ports, holes and chansels as described
in text.

Figure 3F-9E. Model DC Carbureior - Exploded View
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LEGEND FOR FIGURE 3F-9E
1. Throttle boty screw and 14. Throttle lever stop screw 26, ldle tube assembly
washer (3) 15. Throttle lever stop screw 29. Main nozzle
2. Body gasket spring 30. High-speed needle valve
3. Idle hole body plug 16. Bowl mounting serew (4) &xtension housing
4. Low-speed aeedle valve 17. Bowl 31. High-speed needle valve
5. Low-speed nesdle valve 18. Bowl gasket 32 mgn-spsad needle valve
washer 19. Float not packing a
€. Low-speed needle valve 20. Flaat 33 Bxgh-spem needle valve
spring 21 Float valve and seat packin
7. Thratile shaft screw (2] 22. Float lever screw and 34. (hxhunnur et
8. Throttle dise washers 35. Drain plug and gasket
9. Throttle lever clamping 23. Float lever and bracket 36. Idle passage tu
serew assembly 37. Throttle shaft screw (2)
10. Throttle lever 24. &pp-m bracket nut and 3B. Vent elamp
11. Throttle shaft spring lock washer 39. Vent housing
12, Throttle shalt washer 25. Suppcn bracket 40. Vent gasket
13. Throttle shaft 25 41. Idle bleed tuba
27 m-l mat ga;izt
Figure following rame of part indicates guantity necessary for one complete assembly.

Remove air cleaner cover, air cleaner cartridge and
back plate. Turn off fuel supply al valve and discoa-
nect fusl line at carburetor.

Disconnect throttle control wire.

Remove catburetor support (if used).

Remove two carburetor fastening bolts and pull car-
buretor aut,

The DC type carburetor consists of three main sub-
assémblies; throttle body, carburetor body, and bowl
assembly.

THROTTLE BODY DISASSEMBLY (Fig. 3F-9E)

To disassemble the throttle body, remove three
throttle body seréws and lock washers (1), body
gasket (2), idle hole body plug {3), low-speed

valve (4), washer (5) and needle valve spring (6).

Remave throttle shaft screws and lock washers (7)
and free throitle disc (E) from shait.

Loosen throttle lever clamping screw (9) from lever
(10) and free spring (11), washer (12} and skaft {13}
from throttle body. If necessary, remove stop screw
{14) and spring (15) from throtile lever.

CARBURETOR BOWL DISASSEMBLY

To disassemble the carburetor bowl, remove four
Bowl attaching serews and washers (18). Tap bowl
(17) lightly to break free from earburetor body. He-
move gasket (18], Unserew flat speed nut (19) from
float rod and free float (20), Remove matehed foat
valve and seat assembly (21). Remove float lever
serew, lock washer nd floal washer (22) to free
float lever and bracket assembly (23).

Revised: 5-88

CARBURETOR BODY DISASSEMBLY

Ta disassemble the carburetor body, remave support
bracket nut and lock washer (24}, and support bracket
(25) (i used). Remove bowl nut (26) and gasket (27),
The idle tube (26) extends up through the nozzle and
veoturi into the upper wall of the body.

NOTE
rily the idle tube will remain in the
izod) when the bowl nut is removed. If for

any reason It should stick in the bowl nut, do
a6t attempt to remave it from the nut

I the twbe remains in the body when the bowl nul is
removed, remove it gently by moving the plug end of
the tube back and forth, and pulling at the same time.

The nozzle (28) is serewed into the body and shoul-
ders against the casting at tme top. Use a good
screwdriver for removing and replacing nozzle.
Preferably grind a pilot on the end of a special
screwdriver to fit the inside of the nozzle and grind
the sides to clear the 3/8-24 thread hole. Al the
same time grind the blade to it the nozzle slot, The
slot is 051 in. wide .

Remove the high-speed needle valve éxtension hous-
ing (30) to free high-speed needle valve (31), packing
aut (32) and packing (33).

Remove the high-speed metering plug or fixed jot
(34) located directly Gpposite the high-speed needle
valve hole.

Remove drain plug and gasket (35) and (ree idle pas-
sage tube (36).
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Remove screws (37) and clamp (38) to free vent hous-
ing assembly (39), vent gasket (40), and idle bleed
tube (41} from earburetor body.

CLEANING, INSPECTION AND REPAIR

Place all parts except gaskets and floai in "Gunk
Hydro-Seal.” Wash and dry all parts with com-
pressed air. Blow air through all passages.
scrape carbon déposits from carburetor parts with
knife or other steel instrument. Replace any gas-
kets that are badly worn or damaged.

Ordinarily 4 good cleaning in "Gunk Hydro-Seal”
will be all that is necessary to clean out carburetar
passages; however, if after considerable use a beavy
“erust” forms, it may be essential to clean out pas-
sages with appropriate size drills. For this reason,
all drill sizes needed for a complete carburetor
cleaning operation are givén throughout the cleaning,
inspection and repair procedure.

THROTTLE BODY

After the carburetor has been in service for some
time, the interior of the throttle barrel, idie port
holes at the closed disc edge and idle or low-speed
needle pagsages may accumulate a “orust” which will
interlere with the idling and “off idling™ characteris-
tics. Clean the body and parts in "Gurk Hydro-Seal ™
If the throfile shaft (18) shows considerabls wear
{over 002 in. at the bearings), replace with new
shatt,

Clean out the idle port holes located next fo the disc
(closed position) in The throttle body. Use the exact
drill size specifled belaw for the particular carbure-
tor being worked on, being extremely careful not to
increase the original hale size.

Model
(Marked on Carburétor) Drill Sizes
DC-1, 1L, 1M, 10 70 (.028)
DC-2 56 (.0465

The idle passage holes are the same for all DC car-
buretors and may be cleaned and checked as follows:

The idle or low-speed needle hole in which the needle
seats is 043 in. diameter (#57 drill). This hole
meets the angular hole inside the throttle barrel
The angular hole drill size is 0635 in. diameter
{#52 drill).

CARBURETOR BOWL

Examiné the carburetor body and bowl joini faces for
scratehes and damage that may result in fuel leak-
age. Replace, if necessary. Suck os bottom of float
valve and seal (21). If valve leaks, replace valve and
seat

3F-18
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Figure 3F-8F. Engaging Model DC Float Lever
in Valve Stem Groow

Figure 3F-9G. Checking Model DC
Float Setting

CHECK AND SET FLOAT ROD

Assemble float valve and seat assembly (21). Istall
float lever bracket screw (22) loose, 5o that bracket
can : if necessary. Insert float valve and
seat (21) about halfway into bowl.

Position float rod at the same time for easy engage=
ment of nylon lever fingers in fioat valve Stem
groove {see Fig. 3F-OF). Turn float valve into bowl
and tighten against gaskel.
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NOTE

Under no condition, screw valve seal fitting
ith valve into bowl without first remaving
bowl from carburetor body, beca
of nylon lever will be damaged if not prop-
erly engaged. To drain bowl, remove drain
plug (35},

Check float lever setting with carburetor bowl held
upside down, measuring the distance from top of float
Tad to outer edge of bowl flange opposite foel inlet
fitting as shown in Fiz 3F-0G_ This measurement
should be taken when lever is at the point where float
valve seats lightly, Move float lever up and down to
determine this seating point. Note that measurement
is taken from outer edge of bowl cpposite the fuel
inlet fitting, Float rod position from edge should be
1 in. plus or minus 1/64 in. I setting is not 1 in.
with float valve closed, adjust slotted float lever
bracket,

When eorreet position of float rod I obtained, tighten
bracket screw securely and recheck setting of float
rod. Install float (20) on rod, flat side up, fastening
with speed nut (18).

CARBURETOR BODY

To ‘clean the ldle tube (28) and idle feed hale, blow
through the tip end. Do not use drills in end of lube
or in small feed hole at bottom.

Clean the nozzle (28) bleed holes with a #54 drill
{-055) and the main passage with a 17 drill {173).
Clean the high-speed needle seat holes with the exact
drill size specified below for the particular carbure—
tor being worked on.

Model Drill Size
DC-1, 1L, IM, 10, 6, 7, 12 55 {.052)
DC-2 0 (.028)

Be extremely careful et o maxga size of holes dar—
ing the eleaning operati

Examine the two bowl veats in the carburetor body,
0 make sure both holes are open. One hale is the
brass tube permanently swaged into the budy. The
second hole is located adjacent (o the brass tube in
the bowl cavity of the main body.

The idle or low-speed mixture channel at the top of
the main body accommodates the idle tube (35).
When fully eated, tube will extend beyond body face
through gasket (2} into the throttle body correspoad=
ing hole. The idle tube serves fwo purpases, one
for lining up the throttle body and the olher to rednce
the size of idle mixture passage. R is important
that no leskage occurs between the main body and
throtile body, Examine the joint faces for nicks or
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damage, particularly where the low-spéed or idle
mixture enters the throttle body.

The 3dle or low-speed air bleed is lacated in the idle
mixture chamnel, top of main body, with the entrance
on middle side of body through idle bleed tbe (41)
and nozzle venl housing (39). The air entering the
bleed mixes with fuel delivered by idle tube and
passes Lo the throttle body.

The nozzle (23) is air bled through a passage in th
main body and nozzle vent housing (39), side oppo-
site carburetor bowl.

Be extremely carciul nat to damape or onlarge ey

these passages. Check the nozzle vent housing
usmbl; £it on carburetor body. These parts should
fit snog and without play

ASSEMBLY

Assemble carburetor in reverse order of disassen-
bly. Pay particular altention to the speeial instruc-
tions below,

CARBURETOR BODY

Install vent housing assembly (38), gasket (40), idle
bleed tube (41), clamp (38), and screws (37). Start
tube into holes lirst, then tap housing into pl

Pall clamp (38} jost tight c!wngn so that mner ends
of clamp hosses

Iastall drain plug and gaskel (33) and high-speed
fixed jet (34).

Position high-speed needle valve housing (30) in body,
with needle valve (31), packing nut (32) and packing
(33) assembled in housing.

When installing this set of parts in the main body,
always back ost the needle valve =o the point will not
‘enter the valve holé in the main body when the hous-
ing is pulled uwp tight. Pull up the packing nut just
entugh to prevent the needle valve from furning too
freely.

Be very careful not to jam fhe needle valve into the
seal hole, and deform the hole entrance.

Since the fixed jet supplies the main bulk of fuel to
the nozzle and is supplemented by a maximum fixed
amount {rom the high-speed needle valve, turning the
seedle valve completely off may, under certain con-
ditions, cause the mixture delivered by the nozzle to
be too lean. Turning the needle valve on three to
four turns will cause the nozzle mixture to be defi-
nitely on the “rich® side but nat excessively rich for
rormal conditions. As a rule, keep the high-speed
needle valve Setting as “lean” as possible, consistent
wilh good performance. See "Adjusting Carburetor,”
Assemble the nozale (28) in place using sn impro-
vised screwdriver as described under “Carburetor
Body Disassembly.”
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Turn the entire body upside down, drop in the idle

ibe (28), small end first, jiggle the body, and the
Lube will losate itself in the body hole. Do not bead,
twist or damage the idle tube in any way. Press on
plug end of tube until tube is seated and the bottom
of the plug extends aajpmsimab:lv 1/32 in. oul of
nozzle passage n installing bowl nut {26) and
gasket {(27), spnr\g tension will hold the idle tube
firmly in place.

Assemble support bracket (25), nut and lock washer
24),

CARBURETOR BOWL

Assemble bowl to carburetor main body with four
attaching Serews (16) and gasket (18).

THROTTLE BODY

Install throttle shaft {13), counterbored strew head
notches facing towards carburetor main body. Po-
sition throttle disc (8) in shaft, milled side up and
facing carburetor body. Insert and tighten shait
serews (7). Work disc several times. If there is
any binding, loosén screws and reposition disc.

Install only ihrattl
s s i W i e o

EL’ECT‘RA-GLI'DE - DUO-GLIDE
PORTSTER - SERVI-CAR

recfly installed and closed, the number will be on tap
half of dise facing carburetor main body.

Install serew (14) and spring (15). Assemble throttle
lever to shaft (10) with spring (11) and washer (12)
allowing slight end play in the shaft when lever as-
sembly is clamped tight. Posilion throttle disc and
throtile lever in wide open pasition before tightening
screw {8).

Install loyw-speed needle valve (4), washer (5) and
spring (6. Beja m]ul A R B
nesdle point its Install {dle hale body
plug (3). Tnstall e mssa.ge tube (36) in carburetor
body, chamfered end out. Install a new throttle body
gasket (2), position throttle body in place and insert
screws and lock washers (1).

The Model DC carburetor is attached to the manifold

fange with certain thickness gaskel and certain

length cap screws. 1f for any reason the overall gas-

ket thickness is reduced and no change is made in

the cap screw length, the cap screw may bottom on

Ihe head of the lower throttle body serew (). Ifit
does bottom, 2 broken throtile body will result,

After assembly, adjust carburetor as described in
"Adjusting Carburetor.”

All pertinent calibration and setting figures not given
in prior information agpear in foliowing chart.

Calibration and Setting Chart

Turas ras Throttle
De Idle Tale Fixed High-Speed Idle Speed Dise
Model Bleed Tube Feed Setting Setting Mark
De-1 $531(,0595) | #69 (.0293) 3 {067) 3/4t01-1/4 | 3dtol 94
DC-1L 53 (0595) | <60 (0283) #4(0625) | 3/4twi-1/4 1to1-1/4 94
DC-1M #53(.0595) | #68 (.0283) £1 {.052) 3/4t01-1/4 1 5
DC-10,6, 12 | #53(.0595) | #63 (.0283) #4 (.0625) | 3/4t01-1/2 1to1-1/4 %A
-3 #51 (.067) #70 (.028) #0 {0452} | 3/a101-1/4 1to1-1/4 12
De-7 #53 (.0585) | #64 (.0293) - (.070) 34t l-1/4 1to1-1/4 %A
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SERVI-CAR

MODEL MD CARBURETOR
(1966 AND LATER SERVI-CAR)

GENERAL

See Figure 3F-12. On the Model MD carburetor, fuel
enters carbaretor at talet connection [A) flowing past
inlet needle and seat (C) into the foel bowl. Fuel
flws from bowl past main nazzle adjusting serew (T1
inta main nozzle orifice (W) and into nozzle sump {Z),

Idle and slow speeds: Fuel reaching its level in the
carburetor passes main adjusting screw (T) through
main nozzle orifice (W) and into idle tube (L). High
manifold vacuum at throttle dise (G) draws this fuel
upward past idle tube outlet orifice (M) where it
mixes with air {rom channel (P} adjusted to require-
ments by idle mixture adjustment serew (0) through

the slightly opened throttle dise (G).

High speeds and full power: When engine i pulling =
load throttle dise (G) has opened further reducing
suction and minimizing {uel discharge at (H) and in-
creasing air flow to a high velocity through venturi

SECTION 3F
Engine - Fuel gystem

(R). This air draws fuel from main nozzlé (¥) sup-

isd from bowl, past main nozzle adjusting screw
'T) through orifice (W), As engine speed or load in-
creases air is automatically bled into fhe main noz-
zle through tube (U) which causes a proper propartion
of fuel drawn from sump {Z) in relation to adjustment
to be metered at that speed range.

ADJUSTING CARBURETOR (Fig. 3F-13)

A carburetor once progerly admsted requires little
if any readjustment. Before attempting lo correet
faulty engine performance through carburetor adjust-
ment, eliminate all other passible causes for engine
trouble. Such as bad spark plugs, incorrect spark
timing, misadjusted tappets, dirty air cleaner, or
leaky carburetor and manifold connections.

Idle mixiure adjustment serew (1), turns to the cight
10 enrich mixiure for the idle speed Tange. Backing
it out {turning lef) makes mixture Teaner,

Main nozzle adjusting Serew turns to the right ta lean
mixtore for the high speed range. Backing it out
(turning 1eft} nakes mixure richer

INITIAL ADJUSTMENT

Completely close ftsrn olockwise) both sdjusting

Fuel inlot screen

Maia fuel, supply
channel

Inlet needle and seat

Float valve plug
serew

Float

Theottle dise

Idle mixtre dis-
charge ports

Idle mixtyre channel

Bowl air vent

Tdle tube and plug

Tdie tube fuel orifice

1dle tube gasket

Lile adjustment screw

Tdle air bleed channels

Choke dise

Venturi

Bowl gasket

Main nozzle adjusting
serew

Main nozile air bleed
tube

ve W

=m0

oROoZECRY

Fuel bowl drain screw

Main nozzle orifice

Main niozzle channel
plug

Main nozzle

Maim nozzle sump

NH MEe o HG

Figure 3F-12. MD Carburetor Cross Section
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screws until snugly seated without forcing, then open
them up to the normal setting as follows:

Main mixture (1} - 1-1/2 turns open
Idle mixture (2) - 3/4 turn open

Above normal settings are approximate and will vary
for individual engines and operating conditions,

Closed tarottis, idling speed of engine is adjusted with
idle speed stop screw (8), Before making this adjust-
ment, be sure throttle control wire is soadjusted that
theottle fully closes with outward handle bar grip
movement; engine should be at normal operating
temperature.

Tura' serew (3) to the right for faster idling speed; to
the left for slower idling,

Readjusting idling speed may change idling mixture
slightly, therefore after making this adjustment, it
may be found necessary 1o make minor veadfustment
of adjusting screw (1) Final adjustment of the main
mixture may be made after a performance check
under, road load eonditions.

DISASSEMBLING CARBURETOR (Fig. 3F-14]
Disconnect throttle and chake wires from the
burétor connection. Shut off fuel supply and remove

the hose from the earburetor wipple. Remove car-
buretor from the intake manifold.

Remave carburelor to mamifald mounting gasket (1),
gasoline line elbow (1Al and inlet screen (1B), Re-

move main midure screw (2), packing nut {3), pack-
ing (), gland (5), and main packing screw gland gas-
ket (6). Remove 4 bowl screws and lockwashers (7),
Remove bowl (B), and gasket (8) from carburetor
body. Serew out float lever pin-screw (10) securing
foat (11) fo bowl; with 2 heavy blade screwdriver,
vemove large float bowl plug serew (12). Using tool
Part No. 94B18-62 and screwdriver, remave inlet
uesdle valve (13), spring (14), seat (15) and gasket
{153 from bowl, Remove small float bowl plug serew
17).

Free idle mixture serew (18), and idle mixture screw
spring (18), Remove carburstor idle tube (20) and
gasket (21). Remove main nozzle channel plug serew
(22). Remove main nozzle (33).

The tarottle and choke shaft need not be removed
unless carburetor has been excessively used and
examination discloses undue wear of throttle shaft
and its bearings. See “Cleaning, Inspection, and
Repair
I it is necessary to remove throttle shaft and lever
(26 or 2€A), remave idle speed screw (24) and spring
(25). Remave throttle stop lever retaining screws
tzv) lockwashers (28), and throtile stop lever (29)
sed), Remove thrattle shaft friction spring (30).
xemm-e throttle stop (31) and lockwasher (32). Re-
meve throttle shaft retainer clip (33), and throttle
shaft seal (34). Remove throttle disc (36) by remov-
ing 2 dise serews and lockwashers (37), Pull out
throttle shaft making sure shaft seals and bushings
are not lost in removal of shaft,

I it is necessery to remove choke shaft and lever
(38), remove choke disc (38), screws and lockwash-
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1. Main mixture
adjusting serew

2. Idle mixture
adjusting serew

3, Tdle speed stop gerew
4. Throttle control

lever
5. Choke lever

Figure F-13, Carburetor Adjustment

ers (40). Remove choke shaft retainer clip screw
(41), lockwasher (42), and retaining elip (43), Pull
choke shaft out of carburetor body, making sure
choke shalt spring (44) is not lost inremoval of shait,

CLEANING, INSPECTION AND REPAIR

Soak all parts except gaskets i Tunk Hydro-Seal.
Thoroughly wash away all grit and sediment, then
tlow firy with compressed air. Blow air through all
internal fuel and air bleed channels.

I necessary, remove welch plug (45), and check idle
mixture discharge ports (Fig. 3F-12) to be certain
they are not wholly or partially plugged. Then tightly
install new welch plug.

Wash and blow out main nozele (23) and idle tube
(20). Carsfully inspect main mixture screw (2), idle
mixture serew (18), inlet needle valve (13), valve.
spring (14), valve seat (15), and valve gasket (18).
Especially note condition of inlet needle; a badly
grooved or worn pointed surface will prevent cor-
rect fuel level. Replace as needed. Inspect float
for leakage and replace if necessary.

Always renew gaskets and main mixture Screw pack-
ing (4) when reassembling.
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B
12.

18,
14.

1A,
1B.

Carburetor ta man-
ifold gasket

Gasaline line elbow

Inlet screen

Mzin mixture serew

Main mixture screw
packing mut

Main mixture serew
packing

Main mixture serew

Main mixture screw
gland gasket

Bowl screws and
lockwashers (4
each)

Carburetor bowl

Body gasket

Float lever pin-
serew

Float

Inlet needle valve
spring

12 413

15. Inlet needle valve

==
16. Inlet needle valve

18. ldle mixture serew

19. Idle mixture screw
spring

20, Carburetor wle tube

21, Idie tube gasket

22. Main nozzle channel
plug screw

iever (to Iate 1953)
. Throttle shaft and
lever (late 1963}
2i. Retatning screw {2}
fto late 1963}

Lockwasher (2)
{60 late 1963)

29. Throtile stop lever
(to late 19563)
30. Throttle shaft riction

@

BEEE

Throttle shaft bushing

Threttle disc

Throttle disc screws
xwashers (2

eacn)
38. Choke shaft and lever
disc

@

40. Choke dise screws.
and lockwasher (2

each|
41. Choke shaft reiainer
clip screw

44. Choke shaft spring
45. Body channel welch

plug

46. Choke shaft bearing
weleh plug

47, Wire connection re-
1ainer clip washer

48. Throttle wire re-
tainer screw

49. Throtile wire connec-
tion lockwasher

. Throttls wire connec-

tion
51. Choke wire connec-

on

52. Choke wire retainer
serew

53. Choke Wire connec-
tion lockwasher

54. Wire eonnection re-
tainer clip washer

55. Repair parts kit

56. Gasket set

57. Throltle shaft hear-
ing Weleh plug
(late 1963)
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Figure 3F-14. Model MD Carburetor - Exploded View
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NOTE

A complete repair parts kit is available and
Tecommended When Servicing an excessively
used or worn unit. Using this kit will guar-
antee accurate work and performance.

Examine throttle and choke shaft (26) and (38) for ex-
cessive wear. Undue wear of throttle shaft and bear-
ings will cause leakeage of air resulting in improper
idle performance. Throttle shaft bushings (35) can
be replaced if necessary.

Check float level as follows:

‘Assemble parts 10-16 to carburetor bowl caver. Be
sure to tighten inlet seat. Turn assembled float up-
side down. With flot lever tang resting on spring
50 inlet needle is seated, = measurement of 1/64 in.
should be maintained from edge of bowl (less gasket)
to the top edge of float as shown in Fig. 3F-15.

Obtain corvect float level setting as follows:

To raise float; insert finger in float hole and pull
carefully with slight pressure on float. To lower
float, remove large float bowl plug screw (12, Fig.
3F-14} to wncover float tang. Hold float down and
push against float lever tang with screwdriver to
bend it

Always recheck float level aiter each setting a5 pre-
viously described

ASSEMBLING CARBURETOR (Fig. 3F-14)

SERVI-CAR

Figure 3F-15. Float Setting

Insert throtile disk in slot in throttle shaft. Make
certam that small identifying mark is visible when
wviewed from manifold end of carburetor and that
mark on disk is pointing to the base of carburetor
bore. Tighten throttle disc (38) on its shaft after
$top ana clip are secured in place.

To install choke, first insert choke shaft spring (44)
on choke shaft (38). Insert shaft into carburetor
Put on choke Tetsining clip (43). Put lock-

carreetly
tach disc on shalt with screws and lockwashers.

To everse the
procedure. Be sure to tighten idle tube (20). Check
the float to make sure it moves freely and is set at
specified level.

BF-24

Balt ‘to manifold.

After assembly, adjust carburetor as described in
"Adjusting Carburetor,” "Initial Adjustment.”
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FUEL STRAINER

MODEL M CARBURETOR

The fuel strainer, localed underneath the carburetor
{loat bowl, contains 2 fine mesh screen through which
the fuel is-forced to pass, trapping bits of dirt and
any water that find their way into the fuel system.
The unit should be cleaned and flushed at 2,000 mile
intervals unless mare frequent cleaning is indicated
by irregular carburetion.

To clean the strainer, barn off fuel supply, turn off
luwer kaurled cap and clean sirainer. Washers need
not be replaced unless they are faulty. The cap is
relmccd fingertight.

AIR CLEANER

The air cleancr congists of & back plate, flter ele-
mént and cover, arranged so all air drawn intp-ear-
buretor passes through the filter. A mesh element
traps all air borae dust to keep it from entering
carburetor and engine.

METAL MESH TYPE FILTER ELEMENT

In normal service on hard suraced roads, remove
air’ cleaner mesh, wash In gasoline, and saturate
with engine pil at least every 1,000 miles, or offener
under dusty service conditions. In extremely dusty
service, clean and ol filler mesh every 100 miles
or 4t least once a day.

DRY CORRUGATED TYPE FILTER ELEMENT

In normal service on hard surfaced roads, remove
air cleaner cartridge every 1,000 miles, and shake
cartridge by tapping lightly to remove loose dirt.
I surfaces of element are oily or scoted, wash in

gasoline. In extremely dusty seérvice, both cleaning
and cartridge replacement should be dose more often.

FUEL TANK
GENERAL
The fuel tanks are of welded steel coastruction.

Fuel tanks are treated to resist rusting. However,
when motorcyele stands. unoperated for asy reason-
able leagth of time; tanks should be drained and the
tank interior bathed with an oil-fuel mixture of
proportions. The fuel will evaporate leaving 3 pro-
tegtive oil film on lank walls. Moisture lurmalxm
and subsequent damage miay also be avoided by using

only "good grade’” anti-knock ethyl fuels with mois-
ture absorbing additives.

REPAIRING LEAKING TANKS
Tank leaks may be arc welded, gas welded or sol-
dered. However, only firms or persons qualified to
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make such repairs should be entrusted with the oper-
=ation.

I ALL traces of fuel are nat purged, an open
flame repair may resull in a fank explosion.
Extreme castion {n a0} tank repair 15 recom-
mended.

FUEL SUPPLY VALVE

DIAPHRAGM TYPE WITH STRAINER (Fig. 3F-16)

The supply valve is located under the fuel tank. The
valve has two handles: one is marked “reserve” and
the other is unmarked. Fuel o carburetor is shut
off when both handles are in horizontal position.

GAIOUNE STeaER

MAIN SLPPLY [ON)

e

WA SUPRLY (OFF)

Figure 3F-16. Diaphvagm Type Fuel Supply
Valve and Strainer

Turning the ummarked handle to vertical position
furns on main feel supply; turaing “reserve” handle
1o vertical position turns on Teserve supply.

The fuel strainer is located on top of the supply valve
inside the fuel tank. If the supply of fuel i5 impeded,
as indicated by irremular carburstion, rémove the
Supply valve from the tank and thoroughly clean the
strainer. Be suré to drain the tank before removing
the supply valve.

Before installing supply valve, coat threads with a
fusl sealer.
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SECTION 3F
Engine - Fuel System

FUEL SUPPLY VALVE (INTERNAL TANK TYPE)

Fuel supply is shut off when plunger for reserve sup-
ply valve, located just shead of the left tank filler
cap, is turned down lingertight against its seat. The
plunger is unscrewed (but not lifted) to use main fuel
supply. The plunger is lified to use reserve supply.

ALIGNING FUEL SHUT-OFF VALVE FITTINGS

When a left tank has been repaired the fuel shut-off
walve whould be realigned using Gas Shut-Off Valve
Tool, Part Ne, 96365-42. The tool aligns lop and
bottom holes and correctly spaces them so the fuel
shut=-off valve operates without binding.

The tool conslsts of four parts: 1. Aligaing bar;
2. T-Handlo; 3. Spactug Handle; 4. Stop Sleeve.

AF-26

ELECTRA GLIDE - DUO-GLIDE
SPORTSTER - SERVI-CAR

Use the tool as fallows:

Remove left lank from motorcycle and disassemble

Back out aligning bar until spacing handle may be
nuud to portion marked . Turn aligning

and spacing handle into each other until they are
um Strike T-handle several sharp blows with
bammer Lo square to tank fitting.

Remove tool and assemble valve rod and tank fit-
tings.

Revised: 5-68
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84545-26 SPROCKET NUT WRENCH

£4546-41 FLYWHEEL SHAFT NUT WRENCH

Fits 1-5/16" and 1-3/16" Nuts.

84555-55 GEAR SHAFT NUT SOCKET WRENCH

Fits pinion gear nut which se-
cures pinion gear lo gear shait.

94885-30 CYLINDER BASE NUT WRENCH (5/

$4580-30 CYLINDER HEAD BOLT WRENCH (8/167)

04800-26 SPIRAL EXPANSION REAMER

Used for reaming pistons and
upper comnecting rod bushings.

94802-364 CAM GEAR SHAFT BUSHING REAMER

Used to fit cam. gear shaft
‘bushings on §1, 74, OHV Models.

94804-57 ROCKER ARM BUSHING REAMER
Used Lo line ream replacement
rocker arm bushings to cor-
rect size,

84805-57 PINION SHAFT BUSHING REAMER
LOTS

AXD P
Uséd to size pinion shaft gear
case cover bushing.

94830-47 VALVE GUIDE REAMER

Fits valve guides on 61, 74
OHV Models.

95635-46 ALL PURPOSE CLAW PULLER

Has center adapter for pulling
parts from a small diameter
shait.

94750-68 CARBURETOR LEAKAGE TESTER

Used to check inlet valve and
internal leakage.
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Electra-Glide

93637-46 WEDGE ATTACHMENT FOR CLAW
PULLI

Used in combinstion with claw
puller for pulling close fitting
gears or bearings.

$5760-69 BUSHING AND BEARING PULLER
TOOL SET

For removing bushings and
bearings.

05052-35 CONNECTING ROD CLAMPING TOOL

i

56015-36 SPROCKET sm\rr EXTENSION AND

l]
O

96137-52A FLYWHEEL SUPPORT PLATE

NS -

Used with arbor press to preas
Timken beariag onto sprocket

\ sat

Used to hold rod
irmly so aceurate work can
be done when fitting piston pin
bushing without disassembling
erankcase.

95660-41A CLUTCH HUB AND CHAIN HOUSING
PULLI

Four holes fit clutch hub studs.
Four bolts fit tapped holes in
7% chain housing.

]

'.V\?

95070~324 PISTON PIN BUSHING TOOL

Used to remove and replace
piston pin bushings without re-

moving connecting rod from
crankcase.

96178-18 PISTON SQUARING PLATE

@

INTERNAL LOCK RING PLIERS

Special pliers for removing and
i replacing retalning rings.
96215-49 Small

Bﬁalequ Large

Used on assembled crankcase
to determine Il a conneeting
rod is out of true.

96333-51A PISTON INSERTER RING TOOLS

Used to insert pistons with
rings into cylinders. Tool
\ , compresses rings o bore size.

Revised: 3-89
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#6365-42 FUEL SHUT-OFF VALVE TOOL

Used on 1965 and earlier mod-
els with fuel shut-off valve on
top of left fuel tank. it
top and bottom holes in tank
and spaces them correctly.

—

96460-59A VALVE SEATING GAGE SET

For checking valve seat loca-
tion on 74-OHV models, Tool
) consists of two valves and gage

Q% baving a step to show limits
A

10 which valve seat should be
90550-36 VALVE LAPPING TOOL

ground.

96492-66 Gage Valve only -
1968 Intake

Used to rotate valve when
grinding or lapping seat sur-
faces.

06600-3¢ VALVE SPRING COMPRESSOR

Used to compress valve
springs while removing
or installing valves,

96710-40 CRANKCASE MAIN BEARING LAP
Aligns  right and left main

bearing races as well as lap-
ping to size.

=
H =

DO &

96740-36 CONNECTING ROD LAPFING ARBOR

Used to lap connecting rod
bearing races when fiting new
rallers,

96700-32A PISTON LOCK RING TOOL

Used to remove and install
piston pin lock rings.

96783-60 extra plug for late
1966 Models with thick wall
pistan pin.

96795-47 TORQUE WRENCH
Range 0 to 100 FT,~LBS, (1200
IN.~LBS.). Used to tighten head

\ eylinder, manifold and genot-
Y oo atar " balls fele,) whera n der-
inite, uniform tightnoss is

specified, Also used with Valve

Spring_Tester  Fixture, Part
\ No, 98798-47,

26650-30 TRUING STAND

Used to true flywheel shaft
alignment. Measures and in-
dicates alignment to .001",
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#6796-47 VALVE SPRING TESTER

Special fixture with ad-
mum: platform used
with Lorque wrench part

o No. 96795-47.

o~

H6815-48 ENGINE REPAIR STARD

Bénch stand which simplifies
overhaul work.

9685081 PINION GEAR PULLER AND COLLARS

Used to install and remo
pinion gear.

96921-52 OIL PRESSURE GAUGE

Used to check oil pump
| pressure. under actual
operating conditions, At-
taches fo motoreycle,
Graduated 0-60 pounds.
Includes adapter to at-
tach hose fitting to 1958

and later 1/8 NPT thread
2il pump outlet.

96950-68 VACUUM GAGE, 30" WATER

Measures chain case vacuum
[ g o detect air leaks,

9606068 CARBURETOR CHECK VALVE TOOL

_—% For Tillotsen diaphragm carbu-
— ot

96962-68 CARBURETOR MAIN NOZZLE PUNCH

- 2 For Tillotsen diaphragm carbu-
- retor.

97067-65 HOSE CLAMP PLIERS

Used for tightoning band type
metal ¢lamps on oll linos.

—

$7194-57 TIMKEN BEARING OUTER RACE PRESS
PLUG

—

[m—

For installing and removing
Tinken bearing outer race in
crankease

97225-55 SPROCKET SHAFT BEARING TOOL

\\"\k For installing flywheel assom-
4 bly into crankease Timken
bearing.

/)

/

$7235-55B SPROCKET SHAFT BEARING NUT
WRENCH

For installing sprocket shaft
bearing nut in conjunction with

97225-55 (Flywheel Assembly
\/ Installing Tool).
=

-—

97272-50 NEEDLE BEARING TOOL

—

Used to assemble camshait
nesdle bearings.
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_MANUAL

TRANSMISSION 4

DUO-GLIDE
ELECTRA-
s GENERAL A

SECTION 44 GENERAL
GENERAL
TRANSMISSION SPECIFICATIONS FUNCTION OF TRANSMISSION
CLUTCH (4B) The transmission is comprised of four major as-
semblies, the clutch, gear box, gear shifter and
Type - Dry-multiple disc starter. Each is a part of power transmission

o — - 248 Ib.-fr. e
Spring pressure (total) . .
Roller bearing fit
Spring adjustment
1967 Learlier ........ !1/32 in. from spring
llar edge to outer

th surface.
T s 1-1/32 in. from spring
collar edge to outer

dise surface.

"0z - nmmlwse

- 1/2 in. pitch, double
7/8 in. slack (cold engine)
3, ’x to 5/3 in. slack (kot engize)

MAINSHAFT MAIN DRIVE GEAR (4D)
Roller bearing
Inner bearing ... ...
Drive gear end play

MAINSHAFT (4D)

Low gear end hmrmg
In hausing
On shaft

Housing in case .

Bushirg in gear .
COUNTERSHAFT (4D)

Drive gear end bearing .
Low gear end bearing . -
Gear end play - - . - . . -
Second gear

.000 - .0015 in. loose
-0005 - .0025 in. loose

075 in.

5 100 in.

Sliding reverse gear. . approx. 055 in.
Gear backlash . . ... .003 - 006 in.

SHIFTER CAM (4D}
0005 - .D08S in.

Revised: 6-67

from engine to rear wheel or a means of power con-
trok.

CLUTCH

The clutch is made up of 4 drum or shell which is
integral with the rear primary drive chain sprocket
and which has inside  serles of alternately positioned
lined and unlined discs. The Lined discs are doweled
to the clutch hub which 15 keyed to the transmission
shaft while the steel (unkined) discs are keyed to
the clutch shell. When the clutch pressure plate is
seated, 2 group of springs press the steel and lined
discs together making a non-slipping connection be-
tween the engine and transmission.

GEAR BOX

Tbe gear box contains a series of gears on 2 main-
shaft and eountershaft which may be powered in a
selection of ratios according to speed and load re-
quirements.

GEAR SHIFTER

shifter is 2 unit mounted to the gear box
which shifts the gear box components into desired
ratios by means of shifting forks that slide shifter
clutches into and out of mesh along shats.
STARTER
The kick starfer provides a means of starting an en-
gine by manual power. When pedal i3 moved in
downward stroke, ratchel teeth in starter are en-
gaged, transmitting the force through gear box and
cluteh and frant chain to sprocket on engine crank-
shaft.

On 1985 and later models an electric starter motor
and Beadix type drive unit engages a ring gear on
the clutch to crank the engine.

TRANSMISSION REPAIR PROCEDURE

When operating troubles develop in a transmission
at, it ls recommended procedure to first

check following adjustments. If adjustments do not

remedy the trouble, then proceed to disassembly and

repair procedures.

1. Adjusting Clutch Control {4B)

2. Adjusting Clutch (4B)

3. Adjusting Shifting Linkage (4D)

4. Adjusting Foot Shifter Cover (4D)



SECTION 4A
Trangmission - General

Tf above adjustments do net corrsct trouble, disas-
semble and Tepair as described in repair sections.
See "Loeating Operating Trcubles,” Section 1C, for
eids 1o diagnosing trouble. It is not necessary to
remiave transmission from chassis fo disassemble
clutch, starter, main drive gear Gil seal or clutch
release mechanism. However, extensive repairs are
often easier and more quickly made if transmission
wnit is removed to bench as described in following
seetion, “Stripping Motorcyele for Transmission Re-
pair. The transmission can be removed 35 a unit
{including clutch), or each component individually.

SIRIPPING MOTORCYCLE FOR TRANSMISSION RE-
PAIR

1. Remove battery ground wire, Remove footrest and
ehain hiousing cover. If motorcycle is squipped with

sprocket, use C Sprocket
Shaft Nut Wrench, Part No. 84357-33, to remove
compensating Sprocket shaft mut. U not equipped
with compensating sprocket, use 1-378 nch socket or
‘box wrench to remove nut. Loosen nut by striking
wrench handle several sharp blows with hammer.

2. On 1965 models, remove chain adjuster mounting
bolt and large brass starter shaft thrust washer.

3. Remove push rod adjusting screw lock nut (met on
center screw on clutch sprocket), slip washer (any
metal washer about 1-3/4 . in diameter with 3/8
in. hole) over push rod adjusting screw and replace
otk uut, Remove three spring tension

nuts and pull chuteh cuter dise and spring collar as-
sembly off clutch drive hub pins. Move clutch
sprocket and motor sprocket out with chain, and
remove from shafls,

4. On 1964 and earlicr models, remove cotter pin,
nut, flpt washer and spring from eaeh of the two
inner chain guard rear mounting bolts. Bend back
the. ears of screw lock away from the three cap
gcrews around the engine sprocket shaft that secure
the front end of inner chain guard to engine crank-
case, and yemove cap screws and lock. Remove oil
drain pipe from inner chain guard.

5. On 1965 and later models, remove eluteh hub us-
ing Clutch Hub Nut Wrench, Part No. 94645-41 and
Clutch Hub Puller, Part No. 95960-41A. Remove
mainshaft key. i
mounting bolts,
chain housing to engine crankcase and four bolts at-
laching housing to transmission. Remove the two
chain housing stud nuts attaching starter housing to
chain puard. Remove wWires connected o starter
sclenoid terminals. Pull inner chain housing loose
Irom mainshaft using Puller, Part No. 9586014
which has four screws to ﬁl tapped holes in chain
houstng. Caré must be taken to be sure

moves oul squarely as front end is smue fiton
shoulder of erankcase. bousing is pulled out

DUQ-GLIDE

shake starter assemibly shaft to free it from geaf in
starter motor housing. Remove chain oiler hose at
il pump. Reémove chain housing oil return hose at
sear of chain guard and vent hose al T-coanection
and move housing away. Remove battery carrier
bracket and regulator ground strap from right side
of transmission. Remove righl Buddy Seal [ootrest.
bracket. Remove starter motor bracket and pull
starter motor out left side Remove kick starler
erank.

6. O all models, remove clatch control rod from
clutch release lever by loosesing lock nut at pedal
ifoot contral elutch) o7 ¢ booster comnection (hand

eased enough to slide flat portion out of slat
in eluteh relesse lever.

7. Disconneet shifter rod from transmission coverby
removing nut and bolt of cotter pin and clevis pin.

. Disconnect speedometer drive cablé and Housing
from iransmission. Disconnect neutral indicator
switch wire elip.

9. Remove resr chain comnecting link ond ehain.
Remove bolt which secures transmission to support
bracket on right side of frame.

10. Remove bolts and cap serews which secure
transmission mounting plate-to chassis.

11 Remove complets transmission with mownting
piate.

is made in reverse order excepting as
follows:

On 1865 models. when installing chain housing,
"Grade A" Loc-Tite must be used on main shalt ta
secure inner race of ball bearing in case to shaft,

The four nuts securing the transmission (o mounting
plate as well as the bolt which secures transmission
10 frame support bracket should be left loose o fa-
cilitate easy alignment of the chain housing With en-
gine crankcase and transmission bolts.

Case bolts on engine and transmission should be
tightensd evenly so housing does not bind on trans-
mission mainshaft or shoulder on engine crankease.
Final tightening should start at three bolts at engine
crankcase, then four bolts at transmission, then four
base mounting muls and bolts securing transmission
to chassis bracket

NOTE
It is not necessary lo remove transmission

from chassis to adjust or repair the clutch or
starter mechanism,
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SERVICE MANUAL (PR TR ANSMISSION 4
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SECTION 4B CLUTCH i CLUTCH B
CLUTCH

GENERAL

The cluten or clutch control mechanism need atten-
tion when the clutch slips under load, or drags in re-
leased position, For causes of slipping clutch see
“Locating Operating Troubles,” Section 1C. Before
disassembling clutch when repair is indicated, re-
adfust gear shifter control and cluteh spring tension.
It is not necessary to remove transmission from
chassis to adjust or repair clutch.

ADJUSTING FOOT CLUTCH CONTROL (Fig. 4B-1)

With foot pedal (1) in fully disengaged position {heel
downj, the: clutch lever {8) should strike the trans-
mission case cover. Adjust léngth of the foot pedal
rod (3) to just clear the foot pedal bearing cover (2]
sc the rod is not bent down by the bearing cover.
On 1964 and earlier models, remave the chain guard
clutch cover (7). On 1965 models, remove the chain
housing cover. Move the foot pedal (1} to 3 toe down
or fully engaged position, loosen the lock nut (3) and
readjust the push rod adjusting screw (4) with a
screwdriver so that the end of the clutch lever
{8) has sbout 1/8 in. free movement before clutch
disengages. On 1964 models, cluich lever should
strike the transmission case cover. On 1965 madels,
cluteh lever should be 1/4 in. away from starter
drive tiowsing. Turn screw (4) right for less move-
ment and left, for more.

ADJUSTING HAND CLUTCH CONTROL (1968 AND
LATER MODELS] FIG, 4B-14

Adjust control cable sleeve (1) as required to main-
tain approximately 1/4 inch free hand lever move-

1.
2.

3. Clutch lever rod

4. Push rod adjusting Screw

5. Push rod adjusting screw lock nut
6. Spring tension adjusting nuis (3}
7. Clutch cover

8. Clutch release lever

Figure 4B-1. Adjusting Foot Clutch Control
{1965 model shown)
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ment before clulch siarts o disengage. To adjust,
loosen adjusting sleeve lock nut (2) turn threaded
slesve out for less hand lever free play or into
bracket (3) for more hand lever free play and re-
tighten lock nut.

If sleeve adjustment has been all taken up or there
are other indications of incorrect clutch operation
such as slipping clutch, gear clash due to dragging

shifting, inlluwmg adjustments should

Move end of lever on transmission forward until it
becomes firm indicating that ail slack in the actuat-
ing mechanism has been taken up.

Measure clearance between starter motor (7) and
cluteh release lever (8) which should be 3/6 to 5/8
inch. If mot within this range, adjust as follows:
n_control cofl adjusting sleeve lock nut (2)
(Fig. 4B-14) and turm control coil adjusting slaeve
{1) all the way into bracket. Remove chain housing
cover, Ioosen clutch push rod serew lock nut (4) and
turn screw {5) in (clockwise) to move lever (8) to
the rear, or outward (comterclockwise) to move end
of lever forward. 1/2 inch clearance between
lever and starter motor has been attained, tighten
loek mut (4} and reinstall ¢hain housing cover.
IMPORTANT

Chain housing must be airtight with cover

reinstalled — use new cover gasket and

gasket sealer.
Adjust clutch band lever for 1/4 inch free movement
before clutch starts to release by turning adjusting
steeve (1) outward and retighten lock nut (2).
Adjust clutch hand lever for 1/4 inch free movement
before clutch starts to release by turning adjusting
sleeve (1} outward and refighten lock mit (2). To
disassemble cable from hand lever at anchor pin,
turn sleeve into bracket (3) and remove cable from
side slol 2s shown in figure 4B-1A. When reas-
sembling eable ferrule in hand dever anchor pin with
side slot, be sure slot is toward inside as shown.
Earlier {7pe pin with slotted end should bave open
end facing downward.

ADJUSTING HAND CLUTCH BOOSTER CONTROL
(Fig. £B-2)

The booster type clutch hand eontrol requires otea-
signal ad ent of eontrol coll adjusting sleeve
{1) and the clutch lever rod (5) to maintain the cor-
rect smount of free movement for hand lever on
handlebar and cluteh actuating lever.

If major readjustment is indicated by hand lever be-
coming hard tn operate, clutch control Booster bell-
crank failing to return to forward position when hand.
lever is released, slipping cluich, or dragging cluteh
manifested by gear clash when shifting, the following

4B-1
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adjustments should be made:

Loodsen cluteh lever rod lock nut (T) and adjust cluteh
lever rod (5) far encugh so clutch actuating lever {1,
Fig. 4B-3) has about 1/2 in. free movement. Move
end of actuating lever forward to a position where it
becomses firm indicating that all slack in the achuai-
ing mechanism has been taken up. On 1964 and ear-
lier models: The distance from the foof shifer
housing on transmission to the outer edge of cham-
fered slot in lever (1) should be 4-1/4 in. as shown in
Fig. 4B-3. 1965 and later models: The distance be-
tween the chain housing and cluteh lever rod shouwld
be in. If necessary, readjust to cbtain this
measurement as follgws:

Remove clutch caver or chain housing cover, loosen
push rod adjusting screw lock mut (4) and turn push
rod adjusting serew (3) in (clockwise) to move lever

DUQ-GLIDE

ta rear; out (counterclockwise) to move lever for-
ward. When correct position of lever has been at-
tained, tighten lock aut.

Refer to Fig. 4B-2. Loosen control coil adjusting
sleeve lock nut (2) and turn in adjusting sleeve until
clutch band grip has an inch or more free play.

Leosen bell crank adjusting screw lock nut (4) and
tighten bell erank adjusting serew (3) until bell crank
(8) £ails to go across top dead center, as shown, when
maved back and forth by hand.

Loosen clutch booster spring tension upper adjusting

aut (13} as far as it will go_

Turn cut bell crank adjusting screw a little at a time
until bell crank moves over top dead center and re-
mains in fhat position when released. Move bell

\a 1/2 INCH CLEARANCE

HAND  ANCHOR PIN
LEVER

BUSHING

SLOT GPEN END MUST FACE
TOWARD INSIDE OF LEVER

Clutch push rod adjusting screw lock

1. Cluteh cable adjusting sleeve 5. Clutch adjusting screw —‘
3, Steeve lock nut 8. Clutch spring adjusting nuts

3. Bracket . Starter motor

<

. Cluteh release lever

Figurs 4B-14. Adjusting Hand Clutch (1958 Model)

4B-2
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SECTION 4B
Transmission - Clufch

1. Control coil adjusting sleeve
2. Control coil adjusting sleeve
lock put

3. Bell crank adjusting screw
4. Bell crank adjusting screw
lock nut
§. Clutch lever rad
6. Clutch control booster spring
1. Clutch lever rod lock nut
8. Cluich conirol booster bell erank
8. Shifter rod end bolt
10. Shifter rod end
11. Shifter rod end lack nut
12. Clutch booster spring
teasion adjuster
13. Clutch booster spring
tension upper adjusier nut
14. Cluteh booster spring
tenslon lower adjuster mi
15. Gear shifter lover
16. Gear shifter foot lever
and rubber podal
17. Foot lever caver mounting
stud (1964 & earlier models)
18, Grease unn fittings (2)
19, Shifter rod
20, Foot lever positioning mark
21. Foot lever clamping slot

Figure 4B-2. Adjusting Hand Clutch Booster (1967 & Earlior)

crank by hand, not with control hand lever. Bell
crank should find locked position at about 1/8 in.
over dead center. Tighten adjusting screw lock nut
.

Adjust. clutch lever rod (5] 80 elutch actuating lever
has 1/18 in, free movement. Tighten clutch lever
zod loek nut (7).

Turn adjusting sleeve (1) upward until end of clutch
hand lever has 1/2 in. free movement before releas-
ing pressure is applied 10 clutch. Tighten lock nut
12).

Depress clutch hand lever fully. Tighten clutch
booster spring tension lower adjusting nut (14) until
hand lever remaing depressed. Slowly loosen lower
adjusting nut enough to allow hand lever to return
o fully extended position. Tighten upper adjusting
nut (13).

ADJUSTING CLUTCH

If the cluteh slips after adjusting clutch controls,
incroase spring tension on the three cluteh spring
guide stud nuts (6, Fig. 4B-1) or (6, Fig. 4B-14}.
Remove chain housing cover and tighten all three
nuts one-half turn at a time until clutch holds, Test
after each balf turn by cranking the engine, Usually
2 cluteh that holds without noticeable slipping when
cranking the engine will bold under normal road
conditions. Do not inerease spring tension any more
than is necessary to make clutch hold,

A new omm is assembled 50 the distance from inner
edge of g collar (2, Fig. 4B-4) to the surface of
the oater dl’c (8) Is exactly 31/32 in. for 1967 and
earlier models or 1-1/32 in. for 1968 and later

Tssued: 5-68

models, I springs are compressed so this distance
is 7/ in. or less, the clutch probably camnot be
fully disengaged.
When clutch ‘will not hold without tightening beyond
this limit. disassemble the cluich for inspeciion of the
clutch discs. Discs may be worn or oil soaked and
in need of replacement or washing.
DISASSEMBLING CLUTCH (Fig. 4B-5)
Remove outer chaln guard or chain housing cover.
Remove push rod agjusting screw lock nut (1), Place
a flat washer about 1/8 in. thiek with 1-3/4 in. out-
2416 diumaler . 315 I8 Bole s e &1 ting
screw (2). Replace lock mut and turn down unti)
three spring tension adjusting nuts (3) are free.
The nuis may then be removed and the spring
collar-springs-outer disc assembly (4, 5 and 6) may
be slipped off clutch hub dowels and studs as shown in
Fig. 4B-4. Do not disassemble these parts unless
necessary for spring, spring collar or outer disc
replacement.

Remove spring dise (7, if used). Remove steel discs
(8} and lined friction dises (9.

Remove engine sprockel or compensating sprocket
as described in “Stripping Motoreycle for Trans-
mission Repair.”

Remore clutch shell (10} and primary chain {rom
clutch hub.

Pry back ear on cluteh hub nut lock washer. Remove
clutch bub nut (11) using Clutch Hub Not Wrench, Part
No. 84645-41. Thread is left hand. Loosen nut by
striking wrench handle several sharp blows with a
mallet. Remove clutch hub nut lock Washer (12) and

4B=3
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1. Cluteh actwating leves

2, Cluteh caver

3, Push rod adjusting screw

4. Push rod adjusting screw lock nut
8. Clutch lover rod

Figure 4B-3, Positioning Clutch
Release Lever (1064 niodel shown)

DUO-GLIDE

on 1964 and ezrlier models, strip push rod cork oil
seal (131 off push rod.
Remove cluteh hub (14) using Clutch Hub Buller,
Part No. §5860-41A. Turn tool center bolt back until
puller plate may be slipped over clutch hub studs
against ends of clutch hub pins. Secure puller
plate with the three clutch spring guide stud nuts.
Tew down 100l center screw until clutch hub breaks
free from gear box shaft taper. Remove clutch
hub key (15).
CLEANING AND INSPECTION

Wash all parts except friction discs in cleaning sol-
vent and blow dry with compressed air,

Examine friction discs for:

1. A glazed surface which may be recognized by a
smooth, shiny and sometimes darkened uppearance,
2. Worn or grooved surface,

3. Lining worn down to Tivets.

4. Oil impregnated linings which will sometimes
accompany glazing.

§. Cracked or chipped linings.

Glazed and oll sosked discs may somelimes be re-
conditioned by soaking in white gas for several
hours, blowing dry with compressed air and roughing
with medium coarse sandpaper. Grooved linings and
linings worn down near the rivets must be replaced,
Chipped or cracked linings must aiso be replaced.
Badly glazed and burned linings are probably beyond
reconditioning and should be replaced,

$teel discs that are grooved or warped should be
replaced. Depreas steel disc buffer ballswith finger-
tip. 1 they do not snap back in place, spring is worn
and bulfer assembly must be replaced.

1. Flat washer
2. Spring collar

5. Spring dise (1967 & earlier)

6. Friction discs (1967 &
earlier (3)) (1968 &
later (5))

7. Steel discs (1967 & earlior
(3)) (1968 & Inter (4))

8, Spring tension adjusting
auts (3}

9. Outer disc

Figure following name of

part indicates quantity

necessary for one com-

plete assembly.

Figure 4B-4. Removing Clutch

Revised: 5-88
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Transmission - Clutch

Stael disc (1957 & warliar (3)) 14,
18,

Friction dlut mm'i & eaplter 18,
{1968 & later (3)) 1

Cluteh bub nut 18,

1, Push rod ndjusting serew lock 8,
AUt (1988 & lat
2. Adjusting sorew 9,
3. Spring teuslon adjusting mt {3) e
4, Spring collar 10, Clufeh shell
5, Springs (10) i1,
. Cuter disc (pressure plate) 12, Hub nut lock washer
. Spring disc (1967 & enrlier) 13, Push rad cork oil seal

{—
1124
PO
|

|-

] o
@r"ﬁ‘

Clatah hub
Clutch hub key
Bearing plate npring (3)
Bearlag plate
Bearing retainor
Hub nuk geal parts
(1064 & earlier)
LOA, Hubs nut seal (1965 & later)

Lar one conplete assembly,

(1064 & varlier)
Figure following namu of part indicates quantity nocessar

Figure 4B-5, Cluteh Assembly - Exploded View

Check hearing ruce inaide clutch whell 1f it appears
grooved or piited, the shell should be replaced.
Rovolva clutch hub rolier bearing. If it sticks or foels
rough, Inner bearing race isprobably pitted and should
be roplaced, Disassemble clufeh hub as fallows:
Remove thrae bearing plate springs (18, slip boar-
Ing plate {17) off hub ping and remova ng re-
tainer (18], I inoer race thus exposed proves lo
ba worn, replace hub,

Clutch springs ovcasionally wet ar become (atlgued,
especially when excensive heal has been produced
by operating motoroyele with a slippiog cluteh, If
this has been the case, or if clutch discs aro n good
condition bul il was not pessibla to obtnin o uitable
cluleh adjustment, check cluteh spring froe lengih.
Also check pring compression using the Valve
Spring Tester, Part No, pO707-47, 1967 and earller
spring free length should De 1-31/64 In., and com-
test should be from 42 to 52 pounds at
195 and later spring fres length should
e 1-45/64 in, and compression test should be from
80 to 38 Ibe. at 1-1/4 In, Replace springs not meet-
ing compression specifications and thoso with a frou
length below specified figure, compression testing to
near low tolorance ranie figure.

On 1964 and earlier models, check push rod oil seal
spring located inside clutch hub nut with fingertip
I the spring returns both washers to position against
shoulder or spring ring, parts (19) are serviceable.
On 1965 models, lip type seal (19A) should be in-
spected and replaced if worn or damaged.
ASSEMBLING CLUTCH (Fig. 4B-5)

Assemble clutch in approximate order of disas-
sembly.

Revised: 3-64

U parte 1, 2, 4, b and 6, have been disassembled,
prenssomblo thom on cluteh buls as tollows: Place
cluteh roleaging dise {B) an hub, Position springs (6)
an ping and studs. Place spring collar (1) over
springs, Note that stud holes are areanged 5o it flts
In anly one position. Turn adjusting serew lock nut

acjusting screw until head is fush, than i
enauve plate with 1-3/4 in, washer under nut.
Ramove this asaembly frons hub,

Place key in slot In mainshaft, Slip cluteh hub onto
shafl,  Install new cork ofl seal on clutch push rod,
Position washer followed by hub nut. Tighten nut
with the special wrench, Strike wre: handle seve
eral sharp blows with mallet, Bend over the car on
washer matching hub nut flat, Groase clutch shell
bearing and install clutch shell.

Instalt lined and steel discs in cluteh sholl, staggar-
ing position of steel disc buffers in key slots In
shell. Make sure sieel discs are installed with side
stamped "OUT faclng ontward,

Install pressure plate assembly, Draw down adjust-
ing nut until stud auts may be started. Turn down
stud nut until 1-3/4 in, washer is loose. Remove
washer and replace adjusting nut.

Draw down stud nuts evenly until distance [rom back
of pressure plate Lo front of clutch releasing dige
is 31/32 in, for 1967 and earlier modelg or 1-1/32
in. for 1868 and later models.

Make final adjustments to clutch as described in
“Adjusting Clutch  Feol Contrel,” or “Adjusting
Clutch Hand Control,” and " Adjusting Cluteh,”
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KICK STARTER

DISASSEMBLING KICK STARTER (Fig. 4C-1)

Remove kick starter assembly from gear box as fol-
lows:
Place oll drain pan under transmission. Remove
starter cover nuts (1) and plain washers (2). ¥trans-
mission is in chassis, remove clutch lever rod from
ieft end of clutch release lever. Cover assemblywith
clutch release lever assembly is then free tobe pulled
off mounting studs. Clutch release bearing (3) will
come off with cover. If starter cover binds, relsase
bearing is binding on starter clutch. Pry bearing of
starter clutch, Do not pry cover for it will mm
bearing. With starter cover removed, push rod (4}
is free 1o be pulled out of mainshaft.

Clamp, erank (8] in vise, bend ear of lock washer (6)
away {rom {lat of starter crank nut (5) and remove mut
and lock washer (). Romove starter gear (7) using the
Hazley-Davidson All Purpose Claw Puller, Part No.
05635-46, If puller is not available, remove startor
crank {rom vise, and drive starter crank out of starter
gear with rawhidemallet. Be suretohold starter crank
and cover from swinging when shaft isfree from gear.

With startor gear removed, crank (8) can be pulled
out of cover. Thrust washer (9) is installed be-
tween starter erank spring (10) and cover (11) with
chamfered side of washer facing spring.

Remove nut (12) and lock washer (13), and pull
release lover (14) from end of clutch release lever
shalt (15) using All Purpose Claw Puller.

Remave cotter pin (16) and plain washer (17) from
lower end of relense lever shaft, which can then be
pulled out of cover, freeing release finger (18) and
thrust washer (19).

CLEANING, INSPECTION AND REPAIR (Fig. 4C-1)
Wash all parts in a grease solvent and blow dry.

Insert starter crankshaft in starter cover and check
play. If play is appreciable, press out bushings (20)
and lastall new parts. I transmission was
oil out starter crank, install new oll seal (21).
Bushings are pressed in with cutside ends just flush
with bushing boss and outer surface of cover.

Bushings (22 and 23} rarely need replacement. How-
ever, check fit of release lever shafl and press out
old bushings and install replacement parts if shake is
considerable.

ASSEMBLING STARTER (Fig. 4C-1)

Install release lever shatt (15) and release finger (16).
In cover with thrust washer (18) located between
finger and bushing (23), and plain washer (17) and
cotter pin (16) on end of shaft.

Install starter crank spring (10) and thrust washer
(9) on starter crank with chamfer side facing spring,
and apply a film of light grease on ofl seal (21) and
on end of starter crank shalt before Installing erank
(8). Hold crank in vise and wind spring by turning
cover clockwise. Install starter crank gear (1) so
dowel pin holds crank In normal, upward position.
Install lock washer (6) and nut (5) and tighten mit
securely. Bend over one ear of lock washer against
one flat of out. Install gasket (24) over studs on
case,

Before starter cover is installed, clutch release
bearing (3) is inserted into cover, with slot in outer
bearing race engaging cluich release fingor {18).
Insert push rod (4) small diameter ond into clutch
reloase bearing and place the other end Into muin-
shafl. With push rod serving as pilot, move cover
assembly into place. Groove in clutch release bear-
ing imner race and ball plunger in starter clutch
musi align so they will be engaged when assembly 18
completed. Turn on and draw up all cover nuts and
washers.

Refill unit with 1-1/2 pints of same grade oil used in

DISASSEMBLING STARTER CLUTCH (Fig. 4C-1)

Remove slarter cover assombly as deseribed i
“Disassembling Starter," and proceed us follows:

Bend ear of lock washer away from flat of starter
clitch mut (25) and remove nut and washer (26).

starter clutch {27) {rom malnshaft taper with
Starter Clutch Puller, Pari No. 95650-42, With
starter cluich removed, starter clutch keys (28),
starter mainshaft gear (29) and starier clulch spring
(30) are free to be removed from mainshal

CLEANING, INSPECTION AND REPAIR (Fig. 4C-1)

Wash all parts except gasket (24) in grease solvent
and blow dry with compressed a

Examine teeth oa starter clutch and starter gear (20),
ratchet teeth on m: gear and starter cluteh.
Tecth should be sharp edged. I {ecth ars rounded oF

Check clutch push rod bearing for wear.
that grinds, feels rough or loose when rotated.
Check starter crank gear cam plate and gear pin to
be sure they are in good condition, especially if
starier crank bushings were replaced.

Revised: 7-G4

and rider has experienced ratchet siip,
replace worn parts. I starter chutch nut has pro-
viously been drawn down loo tight, starter clutch may
be cracked. If cracked, it is usually difficult to get
the starter clutch out of cluteh release hearing when
disassembling starter cover.
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1. Starter cover mit (9) 9. Thrust washer

2. Plain waster (9) 10. Starter crank spring
3. Clutch release bearing 11. Starfer caver

4. Push rod 12. Release lever mut
5. Starter crank nut 13. Lock washer

6. Eared lock washer 14 Release lever

1. Starter gear 15. Release lever shafl
B: Crank . Cotter pin

17. Plain wasber 25. Starter eluteh nut

18. Release finger 26. Starter clutch washer
19 Thrust washer 27. Starter clutch

20. Starter crank bushing (2) 28. Starter clutch key (2)
21. Oil seal 29. Starter mainshaft gear
22. Release lever bushing 30. Starter clutch spring
zs. Release lever h-.smng 31. Mainsbaft gear bushing

Figure fouwmg name of part indicates quarn(y

. Starter cover gaske
necessary for one complete assembly.

Figure 4C-1. Kick Starter Assembly - Exploded View

Position mainshalt gear (29) on shaft and check play.
1l obviously loose, replace bushing (31}

ASSEMBLING STARTER CLUTCH (Fig. 4C-1)

Coat gasket (24] with Perfect Seal No. 4 and position
an gear box.  Lubricate mainshalt with engine ofl and
slip spring (30} and mainshaft gear over shaft.
Bushing should be loose enough on mainshaft 10 allow
gear to slide under force of compressed starter

4c-2

cluteh spring. If necessary, line ream bushing to
feve free fit.

Position starter clulch, drive in starter clutch keys
and assemble remainder of parts in reverse order of
disassembly.

Be careful nol to draw down nut {25} too tight. Don't
g0 beyord a poist where = of starter clutch is less
than 5/8 in. above edge of gear box.

Revised: 7-64
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STARTER DRIVE (Fig. 4C-1C)

The Bendix type drive shaft and gear assembly, lo-
cated I startex housing between motor and
cluich ring gear, provides automatic means of en-
gaging the starter shaft drive pinion with the ring
gear on the clulch sprocket for cranking the engine,
and for disengaging the drive pinion from the ring
sear after the engine starts.

When the starfer motor is et operating, the drive
shaft worm pinion is disengaged from the ring gear.

When the starter switch button closes starting cir-
oles oid armature shall {1) pulls shifier
Ingers on lever engage groove in shifting
Collar (3) which forees pinion gear (4) into engage-
ment with cluleh ring gear (). At the mme time,
solenoid also closes starter motor clreull tus turn-
ing the ring gear and cranking the engine. After the
engine starta and switch button is released spring
roturn on solenoid shaft returns lover so that pioioa
foar disengages from ring gear and starter molor
shuts off, There are matching spiral threads on
starter shaft (6) and pinion gear (4) so pinion will
shift if mating leeth do not line up for going into
mesh, If starter button is sot released after engine
atarts, pinion gear will turn {reely by means of over-
running eluteh (7) to prevent damage to starter,

DISASSEMBLING STARTER AND SOLENOID (Fig.
4C-1D)

DISASSEMBLING SOLENOID:

Remove solenoid as follows:

Disconneet baliery ground wire from battery termi-
nal post, Remove cover (1) and diseoancct wires
from starter solenokd terminals held by nuls and
Inckwashers (2) and (3).

Remove chaln housing cover.

Depress retainer cup (4), remave pin (5) from hole in
plunger (1) shaft, Remove spring (6),

Remove solenoid attaching bolts and lockwashers (7)
and spacer bar (8). Remove solenoid (13) with boot
(9), gasket (10}, plunger (11), plunger spring (12).

DISASSEMBLING STARTER DRIVE SHAFT AND
HOUSING

Remove slarter drive shaft and parts as follows:
Remove solenaid as described in previous paragraph.
Rotate starter pinion lever {25) end forward and dis-
engage lever fingers from pinion gear shifting collar
(20]. Pull pinion gear and shaft assembly (14) from
housing. Note drive gear (27) will remain in drive
shalt housing (28],

Revised: $-65

Figure 4C-1C. Starter Drive

To disassemble pinion goar and shaft ausembly (14)
romove thrust washer (15}, Place nut (16) between
¢ which

bly (17). Remove lock ring (18] to separate goar
(10) ma shilter collar (20);. Remove s ting (31)
ar spacer (21A) from shaft (22).

To remove startor shifter lovor (25, It is necesary
elther remove inner chain housing (Seo Stripping
Motoreyele for Transmission Repalr, Section 4A) or
remove oil tank.

Remove serew (24) and lever (28) from chain hausing,

Remove starter shaft hoesing from ehain housing
studs as {ollows:

Remove starter mob and housing as an assembly
by removing nuts and lockwashers (23) from chain
housing studs. (See Starter Motor, Section 5.5,
Remove oil deflector (26) and gear (27) from starter
shaft housing (28). Washer (20) is staked In place
in housing recess. Needle bearings (30} and (31) are
pressed into housings at shaft ends. Washer (20)
presses out with needle bearing (30).

Replace deflector O-ring (26A] if worn ox damaged,
To service starter motor see Section 5
ASSEMBLING STARTER AND SOLENOID (Fig
4C-1D)
Assombly is
except as follows:
Clean needle bearings {30 and 31) and repack with
grease. If replaced, needle bearing (30) should be
ressed in flush with outside of housing. Stake
washer (29). Pinion (18) and shaft {22) should be
assembled with no lubrication o8 Worm threads.

y the reverse of
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Transmission - Starter

Shaft nut (16) shonld be secured to shaft with Loc-
Tite "grade A”. Wash parts in white gas or cleaning
{luld before applying Loc-Tite Lo threads,

ELECTRA-GLIDE

Connect battery cable to loagest solenold terminal L “”jfm::ryﬁ‘fg;ﬁ the. solenoid will re-
stud. e

6/ @ﬂ
P

L Caver 13. Solencid

2. Terminal nut and lockwasher 14. Pinioa gear and sbaft
(2) 2ssembly

$. Terminal nut and lockwasker 15. Thrust washer

4. Retainer cap 16. Pinion shaft nut

5. Pin 17. Pinion and shifter collar

6. Spring assembly

7. Bolt and lockwasher (2) 18. Loek ring

& Spater bar 19. Pinion gear

9. Boot 20. Shifter collar

10. Gasket 21.  Lock ring {early 1965)

11, Plunger 21A. Spacer {late 1965)

12.  Plunger spring 22, shaft

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

Nt and lockwaster (2}

Shifter lever screw

Saifter lever

il deflector

Ol deflectar O-ring
(late 1965)

Drive gear

Starter shaft bousing

Washer

Needle bearing

Needle bearing
Starter motor

Figure 4C-1D. Starter Shaft, Housing and Solencid,~ Exploded View

Revised: 9-86
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ADJUSTING SHIFTING LINKKAGE

HAND SHIFT. The hand shift normally requires ad-
justment only to compensate for wear or when trans-
mission has been moved. Only the shifter rod needs
adjustment to maintzin corréct hand shift lever po-
sition. On 1064 and earlier models this will be nec-
essary whenever front chain adjustment is made

To adwst hand shift move the shifting lever to third
position on four-speed transmissions and to second
position on three-speed 1ransmissions.

Disconnect shifter rod from shifter lever; with slight
backward and forward movement carefully “feel” the
transmission lever into exact ion where the
shifter spring plunger (imside (ransmission) seats
fully in its retaining noteh.

By turning the clevis in or oat, carefully refit the
shifter rod to the shifting lever without disturbing
the shifting lever's exact positioning.

FOOT SHIFT. The foot shift normally requires ad-
justment. only (o compensate for wear or when trans-
mission has been moved. Only the shifter rod needs
adjustment to maintain correct foot lover pedal po-
sition. On and earlier models this will be nec-
essary whenever fromt chain adjustment is made.

Check to make sure that clamping slot in shifter

le
e

Figure 4D-1. Main Drive Gear
il Seal Tool
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lever is in alignment with notch or mark in end of
foot shift lever shalt, see section 48,

Note: For 1954 and earlier models only, adjust
length of shifter rod so that the foot lever, when fully
depressed, has about 1/16 in. clearance from foot
lever cover mounting stad. Length of vod s adjusted
by removing shifter rod end bolt, logsening shifter
rod end lock nut, and turning rod end farther on or
aff rod. This rod adjustment is importast, ns any
interference between foot lever and caver mounting
stud will prevent full movement of fool lever and
full engagement of shifting parts inside transmission.

ADJUSTING FOOT SHIFTER COVER, When It is
impossible to shift foot shifting mechsnism into all
gears, adjust as follows:

Disassemble shifter cover parts 1 through 12 as do~
scribed ia “Disaseenbing Ehfler Covar (Poot Bt

ig. 4D-6. Time shifter notches as (lustrated
In Fig., 4D-6. Loosen scrow (14, Fig. 4D-8) and ro-
tate adapter plate {(16) until timing notch (Fig. 4D-8)
in adapter plate, located at bottom of shiftor gear
hole, lines uwp with noteh botween two shifter gear
teeth. Make alignment exact, then tighten adapter
plate bracket screw to lock In position. This ad-
Justment can be made with shifter in any gear (not
nevtral).

Assemble shifter cover in reverse order of disas-
sembly.

REPLACING MAIN DRIVE GEAR OIL SEAL

MAIN DRIVE GEAR OIL SEAL TOOL. Main Drive
Gear Oil Seal Tool, Parl No. 96860-42, (Fig. 4D-1)
enables removing worn or damaged ofl seal and 1n-
stalling new seal without removing or disassembling
transmission. It may be used on transmission re-
moved from chassis as well. To use, transmission
must be assembled with the exoeption of clutch and
countershall sprocket.

REMOVING OIL SEAL. Shift transmission Into low
gear and lock rear wheel brake to prevent parts from
turning while disassembling.

Remove outer front chain guard, engine sprocket,
froni chain, clutch assembly, inder chain guard,
countershaft sprocket and rear chain.

Place sleeve (C, Fig. 4D-1) on end of main drive
gear. Note: and later Electra-Glide requires
15/16 inch long Sleeve, Part No. 95666-424. Slide
body (B) over sleeve with body stop rod downward.
Turn body clockwise until stop bears against trans-
mission case or mounting plate. Hold body in this
position and insert center punch (E) through each of
the three holes in body and center punch oil seal as
shown in Fig. 4D-2.

ap-1
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Figure 4D-2. Centerpunching Screw Hole Locations

Remove body and drill & 3/32 in. bole through metal
face of oll seal at each punch mark. Replace body
and insert the three self-tapping scTews (D) through

body and into oil seal. Tighten screws uatil body is
agalnst oil seal.

‘Turn actuating screw (A) into body and continue turn-
ing a8 shown in Fig. 4D-3 until oil sesl is free. Dis-
card pil seal and oil seal cork washer found behind
seal.

INSTALLING OIL SEAL. Remove burrs with scraper
from outer edge of oil seal recess in transmission

Figure 4D-4, Installing Oil Seal

Figure 4D-3. Pulling Oil Seal
where metal ns staked 1o secure seal, Position
new cork gaski

Coat lip of ofl seal with oil or grease to prevent
damage to new seal.

Insert sleeve (C. Fig. 4D-1) Into oil seal. Place
sleeve and seal on main drive gear with lip side of
seal toward transmission case. Turn seal 80 it will
not stake at same points old seal was staked.

Place body on slesve and turn actuating strew into
body as far as it will go without pulling body away
from seal. Install mainshaft cluteh hub nut and turn

has pushed oil
seal into place and body is light against end of gear
Box.

Remove tool and stake case into notches in seal.

After assembly is complete, check clutch control ad-
fustment.

REMOVING SHIFTER COVER

Remove transmission from chassis as described in
“Stripping Motorcycle for Transmission Repair,”
Section 4A.

Remove the 12 screws securing shifter cover to gear
box. Shifter cover is registered an two dowel pins,
Two of the screws are extra long. Notice fhal the
serew in bole nearest the dowel pin on Tight side of
transmission is vented to relieve gear box heat ex-
pansion This serew must be {nstalled in
the same hole when assembling shifter cover or
transmission oil may be forced out into clutch,
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1. m!l lock serew 9. Shifter gear spring

2, Shat 10. Cam plunger cap screw
3, Of! seal 11, Ball spring

& Ruitar cam 12. Plunger ball

5, Cotter pin 13, Cover

6, Shifter lever 14, Shifter lever bushing

7. Leather washer 15, Cover gasket

8. Shifter gear

Figure 4D-5. Hand Shifter Cover -
Exploded View

DISASSEMBLING SHIFTER COVER (HAND SHIFT)
(FIG. 4D-5)

R B e e ) Gk ) W
driven out, using the edge of a discarded valve as a
drift, Drive on stem end with light hammer taps,
‘with valve head in groove at end of shaft, With shaft
removed, shifter cam (4) is free to come out of
cover.

Remove cotter pin (3) from shifter lever shaft,
Wedge screwdriver between shifter gear and inside
of cover. Tap serewdriver in to force gear off shafl.
Shifter lever (6) and leather washer (T) can then be
pulled out of cover.

Remove cam plunger cap screw (10} and ball spring
(11). Plunger ball (12) is then free to arop out of
cover {

CLEANING, INSPECTION AND REPAIR (FIG. 4D-5}
Clean all parts except cam shaft ofl seal {3), and

shifter lever leather washer in grease solvent and
blow dry with compressed at

Inspect shifter lever fit in bronze bushing (14). Re-
move worn bushing as follows: Thread a 5/8 in. tap
into bushing about 1/2 in. deep. Remove tap and heat

Revised: 1-80
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case zround bushing to about 300 degrees. Replace
tap and elamp in vise. Tap cover with rawhide mal-
wood and hammer until cover is driven

Inspect gear teeth on shifter cam and shifter gear.
If wear is deep, replace parts. Slightly worn parts
may be used safely with no impairment to proper
funetion.

Inspect shifter cam slots and plunger ball seats for
excessive wear, Cam track and ball seats must be
sharp edged. C with new part if possible.
Replace cam if slots are worn.

gt ol asal L knd tvet gt (1 ast vglate
if broken or in questionable condition,

ASSEMBLING SHIFTER COVER (HAND SHIFT)

It is necessary to time shilter lever gear to gear on
shifter cam. Install shifter gear spring (0) and
shifter gear (8) in cover with spring lacated over
gear hub and timing mark between gear teoth o out-
side (facing eover bushing). Install shifter cam (4)

in gear tooth is aligned with timing maxk on

shifting lever pointed toward left, [ront screw holl 1|:\
cover, and leather washer (7) betwoen lever and
cover bushing.

Insert cotter pin in shaft hole,

Place shifter cam in cover with timing mark on teath
registered with timing mark between toeth on side of
shifter lever gear,

Install shifter cam shaft (2) and secure with lack
serew, Be sure oll seal 18 in place in widest groove
in right end of shaft. Shifter cam end play should be

in. to D065 in. 1f greater, install shim washer
of desired thickness, If than desired amount,
file boss in case until recommended play has been
achieved.

DISASSEMBLING SHIFTER COVER (FOOT SHIFT)
(FIG. 4D-6)

Remove three shifter lever acrews (1), and remove
lever (2) and dust shield (3), Remove five long
shifter cover screws (4) and one short screw (5) by
removing nut (6] located on rear of adapler plate
(16). The pawl carrier cover (7), gasket (B), and
pawl carrier (9) are then free to be removed. The
pawls (10 and 11), pawl spring (12), and pawl carrier
springs (13) are under compression and will pop out
when pawl carrier is removed. Remove adapter plate
‘bracket screw (14) m washer (15) to free adapter
plate us] and gasket (1

Remove meutral indieator switch (18) from cover.

back ear on cam follower retainer washer (20)
and remove retainer (19), washer (20), spring (21)
and cam follower (22).

4D-3



SECTION 4D
Transmission - Gear Box

DUO-GLIDE

. Shifter cover screw (short)

. Pawl carrier cover
. Cover gasket
. Pawl carrier

Pawl (right)

7
18. Neutral indicator switch

19. Cam follower retainer

. Cam follower retainer washer

. Shifter lever screw (3) 12. Pawl spring (2} 23. Cam shaft lock screw
. Shifter lever 13. Pawl carrier spring (2) . Cam shaft

. Dust shield 14, Adapler plate bracket screw . Oil seal

. Shifter cover screw (5) 15. Adapter plate bracket screw . Shifter cam

. Cotter pln
. Shifter gear

. Shifter shaft
. Shifter cover
. Pawl carrier bushing

1
2
8,
4.
B:
8. Cover screw nut
7
B.
9,
0
1.

+ Pawl (left)

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

24

25

26,

27,

28 2

20, Shifter gear spring
30

3t

32

33

. Shifter shaft bushing

Figure 4D-6. Foot Shifter Cover - Exploded View

Remove cam shaft lock serew (23) from left side of
shifter cover joint face. Engage head of old valve in
notch in cam shaft and tap end of valve stem to pall
cam shaft (24) from cover, Shifter cam (26] may be
lifted out of cover.

Remove cotter pin (27) from end of shifter shaft.
Remove shifter gear (28) and spring (29} from shaft
and pull shaft {30) out of caver (31).

CLEANING, INSPECTION AND REPAIR (FIG. 4D-6)
Clean all parts except gaskets (3 and 17), and neutral
indicator switch (18) in grease solvent. Clean switch
with ""Gunk' or gasoline.

4D-4

Inspect fit of shaft (30) in bushings (32 and 33). I
there is considerable Side play, replace bushings.
Pawl carrier bushing (32) may be pressed out of car-
rier on arbor press. Shifter shaft bushing (33) is re-
moved as follows: Thread 5/8 in, tap into bushing
about 1/2 in. desp. Remove tap and heat shifter
cover around bushing to about 300 degrees. Quickly
replace tap and clamp tap handle in vise. With raw-
hide mallet, tap cover near bushing until cover is
driven off bushing. Insert new bushing with arbor
press or soft metal hammer and wood block. Be
sure bushing shoulder is seated against cover,

Inspect teeth on shifter gear and cam. Replace badly
worn parts.

Revised: 1-60
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Inspect neutral indicator switch. Depress plunger in
base of body. It should spring back without = bind.
If panel light fails to light in neutral position, plunger
is sticking. Switch cannot be repaired, it must be
repu.ced. Do not test switch by passing currest

without having @ meutral indicator panel
light hl:lh tn the cireuit in series.

Inspect all springs. Inspect tips of cam follower (22)
and shift pawls (10 and 11, If tips are rounded and
worn, replace parts. To function properly these
parts must have reasonably sharp tips.

Inspect all parts gemerally for eracks, best paris
and any wear that would impair intesded functions.
If hole in pawl carrier is elongated, bushing (32)
must be replaced or mechanism will not shift prop-
evly.

ASSEMBLING SHIFTER COVER (FOOT SHIFT) (FIG.
4D-6)

It is necessary to time the shifter shaft (30) to the
shifter gear (28), and the shifter gear to the cam
gear on the shifter cam (26}, If this is not done cor-
rectly, it will be impossible to shift into all gears.

Notice that the timing mark (Fig. 4D-7) cut between

shifter shaft. This is the proper timing alignment.

Refer to Fig. 4D-6. Position shifter gear (28) and
spring (28} in case, €0 side of gear with timing mark
is toward case. Insert shifter shaft (30) so parts
are timed as deseribed above and tap parts together.
sert eotter pin (27).

Install shifter cam (26) in cover $o ground timing

SECTION 4D
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mark on top of = tooth registers with {iming mark on
shifter gear. Slip ol seal (25) on widest of two
grooves oo end of cam shaft (24) and insert in cover,
passing it through shifter cam. Secure shaft with
loek screw (23).

Install cam follower (22), spring (21}, retaining

washer (20) and retainer (19). Install neutral indi-

cator switch (18) and check to make sure button on
ter gear contacts plunger in base of switch,

Position cover (31) in vise with shifter mechanism

pward, Place gasket (17) and adapter plate (16)
over cover. Insert adapter plate bracket screw (14)
and washer (15) in hole directly above end of shifter
gear but do not tighten. Shuft gear shift cam to any
position but newtral. Rock cam back and forth to
make sure spring loaded cam follower is seating ex-
actly in one of the indexing notches, or "V's,” that
determine cam position for one of the four gears.

Rotate adapter plate until timing notch (Fig. 4D-8) in
adapter plate, located at bottom of shifter gear hole,
lines up with notch between two bottom shifter gear
teeth. Make alignment exact, then tighten adapter
plate bracket screw to lock in position.

Apply a lght coat of "Grease-All" grease to curved
springs (13) and insert them in slots onadapter plate,
Grease Tatchet end of shifter shaft, Lubricate pawls
(10 and 11) with light oil after checking to see if they
are free in holes in pawl carrier (9. Install pawl
springs (12) and pawls in pawl carrier so notchas in
ends of pawls face inward or toward each other,

Install pawl carrier with pawls over end of shifter
shaft with lug on pawl carrier inserted between ends
of pawl carrier springs.

Figure 4D-7. Timing Shifter Gear

Figure 4D-8. Timing Shifter Notches
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1, Lock screw 6. Lock washer (2) 9. Standard spacing shim (2}
2. shifter fork shaft 7. ing shim (variable sumber) 10. Spacing shim {variable number)
3. Rubber oil seal {.0077) (.0147) (0077 {.014")
4. Shifter linger rollers (2} 8. Shifter fork (1 or2) 11. Shifting er (2)
5. Nut {2} 8A. Shifter fork (3-speed, reverse only) 12. Shifting fork bushing (2)
Figure following name of gart indicates quantity necessary for one complete assembly,

Figure 4D-9. Shifter Fork - Exploded View

Lubricate back of pawl earrier with “Grease-all"
grease and install cover gasket (8) and cover (7) so
notéhes at top line up with corresponding moteh on
adapter plate, Apply Loctite sealant, Part No. 99618~
B0, to threads of shorter serew (5) and insert through
bottom hole. Seeure with nut (§) on back of adspter
plate. Apply Loctite sealant to threads of five log
serews (4) and tighten all serews.

Position cover dust shield (3) over dowel pinson pawl
carrier., Position shifter shaft lever (2) over dowel
pins and secure with three shifter shaft lever strews
(1). Alsotreat the threads of these screws withLoc-
tite sealant before inserting.

REPLACING SHIFTER COVER

Coat shifter cover gasket with Perfect Seal No. 4 and
position on gear box. Install assembled shifter cover
aver gear box opening and secure with twelve screws,
Nole thal two serews are longer. They are inserted
in holes adjacent to bulge in cover over shifter gear.
The short cover screw with vent hole is inserted in
nole nearest locating dowel pin on right side of gear
case, Use Loclite sealant on all screw threads ex-
cept the siagle vent screw.

REMOVING SHIFTER FORKS (FIG. 4D-9)

Remove shifter cover as described in “Removing
Shifter Cover.™

Shifter fork shaft (2) is held in position by lock serew
{1) which may be found in gear box cover joint sur-
face In line with right end of shafr. With lock screw
{1) removed, shaft may be driven out by meansof =

4D-8

drift inserted in hole in starter cover joint face of
gear box.  Notice that a rubber oil seal (3) is assem-
bled in groove on left end of shifter fork shaft

Shifter fork assemblies {4 and B) are notinterchange-
able. Note exactly the arrangement of partsand cam-
posents in each. Keep parts Separale to avnid need-
less adjusting when reassembling, Ifinspection shows
fork assemblies are not damaged, worn or benl, it
may nol be to disassemble them unless
shifter elutches are replaced. Adjustments are de-
scribed in " Assembling Shifter Forks.”
DISASSEMBLING SHIFTER FORKS (FIG, 4D-9)

If it is necessary to disassemble shifter forks, lift off
shifter finger rollers (4}, pry back ear onlock washer
(6) and turn off nut {3), Lift washer {6), a number of
014 in.sor 007 in. spacing shim washers (7) which
varies from ane fork assembly to another, shift forks
(8). 5/64 in. thick standard spacing shim (9), more
X 014 in. sparing shims (10, shifting fin-
gers (11) and shifting fork bushings (12},

CLEANING, INSPECTION AND REPAIR

Clean a1l parts in cleaning solvent and blow dry with
‘compressed air,

If shifter forks are bent or worn, replace them.
ightened forks are weak. They may break and
cause exiensive damage to gear box parts,

Check fit of shifter fork bushings on shaft. I bush-
ings are loose emough to give fork action lash, re-
place them Check replacement part fit on Shaft.
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Lap out bushings if they bind. Shifting will be diffi-
cult unless bushings work freely on shaft.

ASSEMBLING SHIFTER FORKS

Assemble shifter forks in reverse of disassembly
order making sure parts are not transposed.

Check adjustment of shifter forks with Fork Shifter
Gauge, Part No. B6384-39, hy placing shifter gauge
cn shifter cover as shown in Fig. 4D-10. With the
3/8 in. gauge rod furnished, set tool gauge blocks in
exact alignment with straight sections of cam slots
in shifter cam. Lock gauge blocks in place with
thumb screws.

Remove tool from cover, turn it over, and place it on
transmission case with shifter fingers in
slots on gauge blocks as shown In Fig. 4D-11. Be
sure shifter finger rollers are in place on shifter
lingers,

With thickness ga
of shifting elutches.
centered

uges, check clearance on both sides
All shifting clutches must be

When clearances are not equal and correct, shilting
fork mbll st be carrsoted by ncrensing o

o iime between shiter fork
o it ﬂnnr, 1 ol this s s, Founin
shifter fork assemblies {rom transmissica, Shims
are available ,007 in, and 014 in. thick.

After taking out or adding shims, be sure fork as-
sembly lock nut is ti owever, excessive

ening may close up hole in bushing 80 it is n0 loager
a froe, sliding fit on shaft.

Cloarances between shifter clutch and gear are as
follows:

Low and socond gear: When centered between gears
to have .078 in. clearance on both sides.

Figure 4D-10. Adjusting Shifter Gange

Revised: 7-64
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Figure 4D-11, Checking Shifter
Clutch Clearance

Third and high gear: When centered betwaen geurs
o have 100 in. clearance on both sides,

Sliding reverse gear: When centered between gears
to have approximately .085 in. clearance between
gear teeth,

Where shifter clutch engagement is with dogs protru-
ding from face of gear, turn gear 80 dogs on shifter
cluteh and gear are overlapping each other
about 1/8 in., before checking clearance,

Place shifter forks in [nr m and install shifter
fork shaft. Fork with narrow opening s for high
gear shifter clutch. Install lhlmr shaft lock scraw.

Assemble shifter cover to gear box as deseribed {n
"Replacing Shifter Cover.”

DISASSEMBLING GEAR BOX (FOUR S8PEED)

Remove transmission from cha described
"Stripping Motoreyele for Transmission Repalr,’

Section 4A.

Remove clutch as described in "Disassembling
Clutch,” Section 4B.

Remove starter assembly and starter clutch as de-
scribed in “Disassembling Starter,” Section 4C,

Hemove shifter cover and shifting forks as described
in "Removing Shifter Cover" and "Removing Shifter
Forks."”

DISASSEMBLING COUNTERSHAFT (Fig, 4D-12)

On 1964 and earlier :mﬂels.  Teniovs Tour’ scxana
(1) and washers (2) holding countershalt end
cap { and g;sm 4) to left (clutoh)

4D-7
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@ mm e

End.cap screw (4) (1964 &
earlier)

End cap screw washer (4)
(1964 & earlier)

End cap (1964 & earlier)

End cap gasket {1964 &
earlier]

Countershaft mat

Lock washer

Lock plate

Countershaft (1964 & earlier)

. Cauntershaft (1065)

O-Ring (1965}
Countershaft gear end washer
Low gear

1. Low gear bushing 25.
12. Low gear bearing washer 25A.
13.  Shifter clutch
14.  Spring lock ring .
15. Gear retsining washer  27.
16. Countershalt second gear 28.
16A. Countersbaft low gear 29,

(3-speed and reverss) 30
17. Second gear bushing 304
18. Bearing rollers (22} 31
19. Roller retainer washer  32.
20. Lock i
21. Roller thrust washer 33
22.  Roller bearing {22)
23, Retaining washer .

104, Countershaft reverse gear 24,
1

Lock ring

Countershait gear

Countershaft gear {19-tooth for
3-speed and reverse)

Speedometer drive housing screw

Washer

Speedometer drive unit

Drive unit gaske

Idler gear shalt

A. Spacer washer (1064)

Idler gear

Countershaft mounting collar
(starter side)

Countershaft mounting collar
{eluteh side)

Idler gear bushing

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

4D-8

Figure 4D-12.

Countershaft Assembly - Exploded View
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side of gearcase. Bend ear of lock washer (6) away
from flat of nut and remove countershall mwt (5),
lock washer (6] and countershaft lock plate (7).
Countershaft (8 or 8A) may then be driven cut of case
toward left side with appropriate-size drift pin, free-
mg cm«'\lersmﬂ gear assembly mmmmg o(;nns 8

h 25. When counte: car assembly needs
s repl!r it should not be mmmmed w:u- shaft
out, countershaft gear end washer (9) will drop Into
case unless some provision for catching it is made
Before extracting eountershaft.

Disassemble countershaft gear assembly as follows:

Lift low gear (10), low gear bushing (1), low gear
‘earing washer (12) and shifter chutch (13) off splined
countershaft.

Remove spring lock ring (14), gear retaining washer
{15), countershaft second gear (16) and second gear
bushing (17},

@ the 22 bearing rollers (18} and roller re-
Gar st (19) from shaft hole in countershaft
gear, Use knife blade or thin serewdriver to remove
lock ring (20).

Remove roller thrust washer (21}, 22 rollers (22),
retaining washer (23] and lock ring (24) from oppo-
site end of countershaft gear (25).

When disassembling countershaft gear assembly, be
wure all rollers are accouated for and roller set
from each end of gear is wrapped separately in paper

SECTION 4D
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or cloth, marked for end of gear from which it was

Temoved,

U any of the rollers are lost or if sets be-
come mixed, both sets will have to be re-
placed with new parts even though in service-
able condition.

eter drive housing scrow (26) and
——r (27) and lift out speedometer drive unit (28)
and gasket (29) [rom gear case.

If a three-speed and reverse transmission, remove
iler gear shaft (30), spacer washer (30A) and idler
gear (31). Thread a 1/4-20 tap serow imto end of
shaf, grasp sorew head in pliers and pull snaft out
of case. It may be necessary to heat the vasé lo
h:lllull! pulling the shaft.

DISASSEMBLING MAINSHAFT (Fig. 4D-13)

Remove the four bearing housing retaining plate
serews (1), ofl deflector {2) and retaining plate (3},

Drive mainshaft assembly toward rllht side of case
with rawhide mallet or block of wood and hammer
until mainshaft bearing (8) or lmm; housing (1)
with bearing are just free of opening b - With
screwdriver or other suitable tool, pry lock ring
out of groove in mainshaft and slide it mLﬂ mllnl aft
splines. Pull ball bearing nut (4), ball bearing
washer (), ball bearing (B), bearing housing (7), low
and second gear assembly (8) and mainshalt (9) out

BA

1. Bearing housing retaining 5, Mainshaft bearing 10A. Mainshaft secand gear
plate screw (4) 7. Mainshaft beann; housing (handshift)

2, Oil deflector 8. Lowand second gear 11, Retaining washer

3. Retaining plate 8A. Low and reverse gear (handshift) 12, i

4. Ball bearing nut 9. Mainshaft 13, shifter clutch

5. Ball bearing washer 10. Third gear 14. Third gear bushing

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

10A

Figure 4D-18. Mainshalt Assembly - Exploded View
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Sproeket lock nut
sprocket lock washer

Main drive gear 1

1
2.

3.

4. Chain spracket

5.

5A. Main drive gear shaft seal (1965)

. Thrust washer

3
7. Roller bearings (44}

0il deflectar 8. Mzin drive gear oil seal
4, Ol seal cork washer
0. Mazin drive gear spacer

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

11. Main drive gear spacer key
12. Bearing race retaining ring
13_ Bearing race

14, Gear box

15. Main drive gear bushing

Figure 4D-14. Main Drive Gear - Exploded View

right side of case, slipping third gear (10), retaining
washer (11), spring lock ring (12} and shifter elutch
(18} off left end of mainshaft and out through shifter
cover opening in case.

I bearing housing does not come out with bearing
when mainshaft assembly is being removed, slide
gear (6 or 8A) along mainshaft until edge of large
gear is against bearing housing and drive out housing
together with mainshaft. To avoid damage to case,
make sure gear 18 positioned S0 it does ot overlap
housing,

Disassemble the mainshaft gear and ball bearing as—
sembly oaly if inspection shows 3 need for replacing
worn or damaged parts.

Clamp mainshaft in ecopper-faced wise jaws.
ear of lock washer (5) away from flat of mut w and
remove nut and washer. Bearing (§) and gear (3)
may then be removed with the All Purpose cnaw Pul-
ler, Part No. 85835-46 or an arbor press_

claw puller, insert center adapter, Parenio, 3303645, 48,
into end of shaft to prevent damage to shaft. Bearing

and gear are removed separately.

DISASSEMBLING MAIN DRIVE GEAR (FIG. 4D-14)

Position gear box in vise and nail or bolt length of
rear chain to bench. Engage chain on sprocket testh
to keep sprocket from turning.

Bend ear of lock washer away from fiat of nut and
remave sprocket lock nut (1) and washer (2). Nut has
left hand thread. Lift oil deflector (3} and chain
sprocket (3) off gear. Push main drive gear (5) inta

4D-10

case and withdraw it from top. Thrust washer (8)
Remove the 44 roller

and wrap them in paper or cloth. If any of these
rollers are lost or if rollers from another bearing
become mixed with them, the entire set must be dis-
carded and a new set fitted, even though the old roll-
ers are in serviceable condition.

Do rot remove main drive gear oil seal (), shaft
seal (5A) or main drive gear spacer (10] unless in-
spection shows damage or wear. Complete instruc=
tions for removing oil seal (8) and spacer may be
found in Section 4D,

CLEANING, INSPECTION AND REPAIR

Clean a1l parts. except gaskets (all gaskets should be
Teplaced) with cleaning sclvent and blow dry with
compressed air.

Inspect all gears. If teeth are pitted, scored,
cracked, chipped if case hardening is worn
through, replace with new gears.

Inspect all bushings, bearing races and shafts. If
Bent or worn, instail new parts. I mainshaft ball
bering (6, Fig. 4D-13) is worn to point where ply is
obviously too great, install new bearing.

To install main drive gear bearing race (13, Fig.
4D-14), heat ease toabout 300 degrees and press out
old race with arbor press after removing beiring
Tace retaining ring (12). Reheat case and press in
new race until flange is seated against case. Install
Dew bearing race retaining ring.
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DUO-GLIDE

0il seal cork washer (8) and oil seal {8 or 5A) should
not be reinstalled if they have been removed. An il
leak will probably develop. Uss new parts.

Seal (5A) should be installed with Seal-All In gm
end racess.

Carefully check shifter clutches (13, Fig. 4D-12 and
4D-13}) and engaging dogs on gears. W they are
rounded or battered zppearing, they must be replaced.
Worp shifter clutch and gear dogs result from shift-
ing abuses or from out-of-adjustment clutch that
does not release fully. Damaged engaging -hcs try
to creep out of engagement under a steady load.

creeping action develops great side pressure mt re-
sults in damage to shifting mechanism and all thrust
points aloag shaft assemblies.

Check bearings (7, Fig. 4D-14 and 18, 22, Fig, 4D-12)
far proper fit in races according to tolerances shown
in "Transmission Specifications,” Section 4A. Re-
placement rollers are available standard, .0004 in.
and 0008 in. oversize.

ASSEMBLING GEAR BOX (FOUR SPEED)
ASSEMBLING MAIN DRIVE GEAR (FIG. 4D-14)

Assuming that main drive gear oil seal (8), oil seal
cork wagher (9) and gear spacer (10) are assembled
in case (replacing these parts must be done before
gear box is disassembled or after it is repaired and
assembled as deseribed in Section 4A}, imstall roll-
ers (7) in bearing outer race (13), holding rollers in
place with 2 light coat of grease.

Install main drive gear thrust washer (6) o main
drive gear. Insert main drive gear (5) into gear box.
Be sure rollers stay in place s gear is inserted.

Install main drive gear spacer key (11}, registering
longer section of key in any Splineway 0n main drive
gear and shorter section of key in slot in outer edge
of main drive gear spacer.

Install sprocket (4) with flat side outward. Instail oil
deflector (3], lock washer (2) and sprocket lock nut
{1). Hold sprocket ag outlined in disassembly pro-
eedure and tighten nut securely. Check main drive
gear assembly end play. See “Transmission Specifi-
cations,” Section $A, for proper tolerances. Bend
one ear of lock washer against flat of mut.

ASSEMBLING MAINSHAFT (FIG. 4D-13)

Assemble parts £ through 8 to mainshaft before in-
stalling mainshaft in gear case. Position gear (B} cn
shaft splines. Press or fit ball bearing housing (7)
Crer ball nexslog €01 toe breas ool abaft. Adseniis
lock washer (5) and mut (4) to shaft and tighten se-
curely. Bend over oné ear of lock washer against
flat of mut,

Insert mainshaft assembly into gear box far enough
to install gear (19), thrust washer (1) lock ring (12)
and shifter clutch (13) over shaft. Always install new
lock rings and make sure they are properly sealed in
lock ring groove. One side of mainshaft shifter

Revised: 10-85

SECTION 4D
‘Transmission - Gear Box

cluteh is stamped "HIGH.” Make sure this side faces
main drive gear.

With 2 screwdriver or other suitable tool, work lock
Ting oato shaft splines, Use screwdriver wedged
against shifter clutch to force lock ring into seat in
shaft,

With 2 soft-metal hammesr or brass drift, tap main-
shaft assembly into case until flange on ball beariag

is shouldered against case. Install retaining
plate (3), oil deflector (2) and four screws (1),

If working on three-speed transmission, install re-
verse idler gear (31, Fig. 4D-12) and shaft before
stalling retaining plate.

ASSEMBLING COUNTER

AFT (FIG. 4D-12)

Before installing countershaft gear train to shaft and
case, it is mecessary {0 check bearing fit and shaft
end play.

If countershaft mounting collars (32 and 33) were re-
moved for replacement, press or drive old parts out
and new parts in after gear case has been heated to
approximately 300 degrees to expand case and facili-
tate pressing.

Install roller sets (18 and 22) in countershalt gear
(25). holding them in place with a coat of grease.
Be sure lock rings (20 and 24) and bearing retaining
washers (19 and 23) are in place before installl

ings. Install bearing thrust washer (21) in lis re-
cess in left end of countershait gear. Install coun-
tershalt temporarilytocheckbearing fit. See "Trans-
mission " Section 44, for

Install countershaft gear in case holding end play ad-
justing washer (9) in place with daub of heavy grease.
Install countershaft

Check end play with feeler gauge between end play
adjusting washer and end of countershaft gear, Con-
sult = i

for -
crease or decrease end play as necessary by fitting
eod play adjusting washer of required thickness.
Washers are available in thicknesses of 074, 075,
.082, .0BS, .090, .095 and .100 in. When correct gear
end play has been establisned, remove countershaft
and gear from case. Set aside adjusting washer un-
1il needed for assembiy.

Install gear bushing (17), gear (16), thrust washer
(15) and gear lock ring {14} on countershaft gear (25).

Install shifter clutch (13), thrust washer (12), gear
bushing (11) and gear (10) on countershaft gear,
Check to make sure all rollers are in place In gear,

Flace end play adjusting washer (8) on end of caiin-
tershaft gear, holding in position with daub of grease.
Position assembly in case and insert countershaft (8
or A} and lock plate (7). Straight edge of lock plate
fits against edge of bearing retaining plate (3, Fig,
4D-13). Install lock washer (8) and nut (5). Tighten

4D-11



SECTION 4D

Transmission - Gear Box

nut securely and bend over ome ear of Iock washer
against flat of nut.

On 1964 and earlier models, install gasket {4) and end
cap (3) with washers (2} and serews (1).

Install gasket (29), drive unit (28}, washer (27) and

Install shifter cover, starter cluich, starter cover
and cluteh a8 described in pertinent sectic

Assemble transmission to motorcycls and comnect
controls in reverse order of stripping procedure de-
seribed in "Stripping Motoreycle for Transmissica
Repair,” Section 4A.

DISASSEMBLING GEAR BOX (THREE-SPEED AND
REVERSE}

A three forward speed and reverse transmission can-
not be installed on a foot shift model motorcycle, and

4D-12

DUO-GLIDE

a three-speed transmission cannot be assembled in 4
four-speed gear case.

The disassembiy, repair and assembly procedures
for a three-speed and reverse tranamission are the
same as for a four-speed transmission except for the
procedures - described in operations to four-speed
‘maodel and following differences:

Refer to Fig. 4D-12. In three- ‘and reverse
eountershaft assembly, omit shifter clutch (13), lock
ring (14), thrust washer (15) and gear bushing (17).

‘Substitute gear 104 for 10, 18A for 18, and 254 for
2.
Refer to Fig. 4D-13. Substitute 8A for & and 10A for
10,

Refer to Fig. 4D-9. Substitute 8A for 8.
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SERVIC|
SECTION 4T

To0LS

TRANSMISSION 4

ELECTRA-
GLIDE
Tools T

945587-55 COMPENSATING SPROCKET SHAFT NUT
WHENC!

oy

94635-41 MAINSHAFT BALL BEARING LOCK NUT
WRENCH

04645-41 CLUTCH HUB NUT WRENCH

§4860-25 COUNTERSHAFT SPROCKET LOCK NUT
WRENCH

$4825-31 TRANSMISSION MAIN DRIVE GEAR
BUSHING REAMER

Used to size new main drive
gear bushing.

i
)

95635-46 ALL PURPOSE CLAW PULLER

Used in combination with claw
puller for pulling close fitting
gears or bearings,

95630-42 TRANSMISSION MAINSHAFT STARTER
CLUTCH AND BEARING PULLER

One end used to remove muins
I I shat starter clutch, the other
end for pulling worn mainshaft
ball boaring with transmission
W inorout of chassis,

95660-42 MAIN DRIVE GEAR OIL SEAL TOOL

Used to remove and inatall
maln drive gear oil seal with
transmission in or out of chas-
is,

Used with clutch gear oil seal
tool to remove and install
eluteh gear oil seal on Electra~
Glido Model having longer
transmission mainshaft,

ac

95960-41A CLUTCH HUB AND CHAIN HOUSING
Py PULLER
A~

96216-49 INTERNAL LOCK RING PLIERS LARGE

Four holes [it cluteh hub atids,
Faur bolts (it tapped halog In
chain housing,

Special pliers for removingand
replacing 1ock ring.

96334-30 FORK SHIFTER GAGE

| Used to accurately set and
h align  transmission  shifter
——- : forks.

Issued: §-87
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SERVICE MANUAL ELECTRICAL 5
5 i E: DUO-GLIDE
SECTION 58 WIRING WIRING B
WIRING

1959 DUO-GLIDE WIRING DIAGRAM KEY

A. Canduit {four wire} - Red, green, black and yellow
B. Conduit {one wire) - Green

C. Conduit (four wire) - Red, green, yellow and black
D. Handlebar (loose wires) - Red with black tracer,
black with red tracer, red with yellow tracer, black
and green

E. Conduit (1o wire) - Red and green

F. Conduit (three wire) - Black, green and red

G. Conduit {three wire) - Red, gresn and rea

H. Conduit (two wire) - Black with red tracer and red
4. Conduit {two wire) - Red and green

K. Conduit (ane wire) - R

L. Conduil (two wire} - Green and red

N. Conduit (one wire) - Green

1. Swiich terminal - 3 Red wires
2. Switch terminal - 2 Green wires
3. Switch terminal - Not used with standard wiring
4. Switch terrainal - Green wire
5. Switeh termiral - Black and yellow wires
6. Junction terminal - 5 Black wires
1 Junction terminal - Green, yeliow wires
8. Speedometer light - Green wire
9. Terminal - Red with black tracer, green wire
10. Terminal - Red wire
11. Terminal - Not used with standard wiring
12. Terminal - Not used with siandard wiring
13. Regulator - 2 Red, greea wires
14. Tail and stop lamp - Green, red wires
15, Battery positive ter: - Red wire
16. Battery negative terminal - Black wire
17. Oil pressure signal switch - Green wire
18. Handlebar headlamp switch - Red with black
tracer, black with red tracer, red with yellow tracer
18, Horn switch - Black. green wires
20. Terminal - Not used with standard wiring
21, Terminal - 2 Black wires with red tracer
22. Terminal - Red wire, red with yellow tracer
23, Terminal - Not used With Standard wiring
24. Terminal - 2 Black wires

Revised: 7-64

25. Terminal - Yellow wire
26. Ignition circuit breaker - Black wire
27. Stop lamp switch - Black, red wires
28. Generator signal light - Green, black wires
23. Terminal - Not used with standard wiring
30. Terminal - Not used with standard wiring
31. Terminal - Not used with standard wiring
32. Generator "F" terminal - Green wire
. Generator "A" terminal - Red and green wires
. Ignition - Light switch-See terminals 1 taru §
_ Ignition coil - 2 Black wires
. Terminal place - See 10 and terminals 20 thru 24
8. Terminal box - See terminals 39 thru 48
. Terminal - 3 Red wires
. Terminal - 2 Green wires
. Terminal - 3 Black wires
Terminal - Yellow, green wires
. Terminal - 2 Red wires
5. Headlamp bracket - Black wire
. Junction terminal - Black, green wires
. Neutral indicator light - Black, green wires
. Neutral indicator swileh - Green wire
. Oil signal light - Black and green wires
_ Horn - Red and green wires
. Headlamp - Red wire black with red tracer

KEY TO WIRING DIAGRAM {RADIO-SPECIAL)

Wiring with Tadio quipment is unchanged except for
regulator, generator and battery connections.

B. Conduit (one wire) - Green

G. Conduit (two wire) - Red and green
K. Conduit (one wire) - Red

Cable (two wire) - Red and green
Conduit (one wire) - Red {not shown)

B

13. Regulator - Green and red wires

32. Generator "F” Terminal - Green wire
33. Generator "A" Terminal - Red wire
39_ Terminal - Red wire

49. Fuse




SECTION 5B DUO-GLIDE
Electrical - Wiring

RADIO-SPECIAL
TO TERMINAL 828

To TERMINAL #38 =
i &) =
B Sl
:i 3 75 %
a8 38
\J}al 28
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A%s %9 a0
ThE I g
{ ®—|!‘§\__‘i
35 I'L
.
. N+ 4
7 &
5
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KEY 7O COLOR CODE
®) RED (RIB) RED WITH BLACK TRACER
) GREEN | (BJR) BLACK WITH RED TRACER
(8) BLACK | (RIY) RED WITH YELLOW TRACER

() veLLow

Figure 5B-1. 1059 DUO GLIDE Wiring Diagram

5B-2 REVISED: 7-64



‘SERVICE

SECTION 5B WIRING

ELECTRICAL 5

DUO-GLIDE
WIRING

WIRING

196¢ DUO-GLIDE
‘WIRING DIAGRAM KEY

A, Condit (foue wire) - Red, green, Black and yellow
B. Conduit (one wire) -

C. Conduit {four wire) - Red green, yellow andblack
D. Handlebar (loose wires} - Red with black tracer,
black with red tracer, red with yellow tracer, black
and green

E. Conduit (ewo wire) - Red and green

F. Conduit (three wire) - Black, greem and red
Conduit {three wire) - Red, green and red
Conduft {three wire) - Black, white and yellow
Conguit (two wire) - Red and green

Conduit (one wire) - Red

Conduit (two wire) - Green and red

Conduit {one wire) - Green

AEpHED

1. Switch terminal —
2, Switch terminal - 2 Green wires
3. Switch terminal - Not used with standard wiring
4. Switch terminal - Greea wire
5. Switch terminal - Black and yellow wires
6. Junction tevminal - 5 Black wires
7. Junction terminal - Green, yellow wires
£. Speedometer light - Green wire
8. Terminal - Red with black tracer, green wire
10. Terminal - Red wire
11. Terminal - Not used with standard wiring
12, Terminal - Not used with standard wiring
13, Regulator - 2 Red, green wires
14, Tail and stop lamp - Green, red wires
15. Battery positive terminal - Red wire
18. Battery negative terminal - Black wire
11, Oil pressure signal switch - Green wire
18. Handicbar headlamp switch - Hed with black
tracer, black With red tracer, red with yellow tracer
18. Horn switch - Black, green wires
20. Terminal - Not used with standard wiring
21, Terminal - 2 Black wires with red tracer
22, Terminal - Red wire, red with yellow tracer
23] Terminal - Not used with standard wirinz
24. Terminal - 2 Black wires
25. Terminal - Yellow wire

Revised: 7-64

26. Ignition circuit breaker - Black wire
21. Stop lamp switch - Black, rad vires
. Generator signal light - Green, black wires
. Terminal - Not used with standard wiring
m. Terminal - Not used with standard wiring
31. Terminal - Not used with standard wiring
32. Generator “F" terminal - Green wire
33. Generator “A” terminal - Red and green wires
34. Tenition - Light switch - Seeterminals 1 through §
33. Ignition coil - 2 Black wires
35. Terminalplace - Se¢ 10and terminals 20 through 24
See terminals 39 through 43
ires
40. Terminal - 2 Green wires
41. Terminal - 3 Black wires
43, Terminal - Yellow green wires
43. Terminal - 2 Red wires
45. Terminal plate top mounting screw (ground)
48. Junction terminal - Black, green wires
47. Neutral indicator light - Black, green wires
4a8. Xemra! indicator switch - Green wire
50. Ol sigmal lisht - Black and green wires
51. Horn - Red and green wires
52. Headlamp - Black, white and yellow wires

KEY TO WIRING DIAGRAM (RADIO-SPECIAL)

Wiring with radio equipment |s unchmzed except for
regulator, generator and battery conneeti

B. Condult {one wire) - Green
G. Conduit (two wire) - Red and green
K. Conduit (one wire) - Red

L. Cable {two wire) - Red and green
M. Condult {one wire) - Red {not shown)

13. Reguator - Green and red wires

33. Generator "F" terniinal - Green wire
33. Generator "A" terminal - Red wire
39. Terminal - Red wire

49. Fuse

SB-11



SECTION 5B DUO-GLIDE
Electrical - Wiring

STANDARD
k3
Do e
S
208
s
gzl o
T —te
e -
23 , 25
3
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]
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A v e
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| KEY TO COLOR CODE
® ReD (RYB) RED WITH BLACK TRAGER
() GREEN | (BJR) BLACK WITH RED TRACER
BLACK BIY) REC WITH YELLOW TRACER
(x) vELLOW
(@ wame

Figure 5B-1A. 1960 Duo-Glide Wiring Diagram
5B-12 REAISED: 12-63



SECTION 5B WIRING

— 5
RVICE _MANUAL i ELECTRICAL

-GLIDE

WIRING B

A

WIRING

1961-64 DUO-GLIDE
WIRING DIAGRAM KEY
Conduit (four wire.

Red, green, blackand yellow

B. Conduit {one wire) - Green

c
D.

Conduit (four wire) - Red, greea, yellowandblack
Handlebar (loose wires) - Red with black tracer,

black with red tracer, red with yellow tracer, black

reen

Conduit {twa wire) - Red and green

Condult (three wire) - Black, green and red
Conduit {three wire) - Red, green and red
Condult (three wire) - Black, white and yellow
Conduit (twa wire) = Red and green

Conduit {one wire} - Red

Conduit (two wire) - Green and red

Condult {one wire) - Green

Switeh terminal - 3 Red wires

. Switch terminal = 2 Green wires

Switch terminal - Not used with standard wiring
Switch terminal - Green wire

. Switch terminal - Black and yellow wires

. Junction terminal - § Black wires

Junetion terminal - Green, yellow wires
Spuedometer light - Green wire

Terminal - Red with black tracer, green wire
Terminal - Red wire

. Terminal - Not used with standard wiring
Terminal - Not used with standard wiring

. Regulator = 2 Red, green wires

. ‘Tail and stop lamp - Green, red wires

Battory positive terminal - Red wire

. Battery negative terminal - Black wire

Oll pressure signal switch - Green wire

18, Handlebar headlamp switch - Red with black
tracer, black with red tracer, red with yellow tracer

19,

20,
21
22.
23
El
25.

Re:

Horn switch - Black, green wires
. Terminal - Not used with Standard wiring

. Terminal - 2 Black wires with red tracer

. Terminal - Red wire, red with yellow tracer
. Terminal - Not used with standard wiring

. Terminal - 2 Black wires

. Terminal - Yellow wire

vised: 10-65

26, Ignition circuit breaker - Black, yellow wires
27. Stop lamp switch - Black, red wires

28, Generaior signal light - Green, black wires

29. Terminal - Not used with standard wiring

30. Terminal - Not used with standard wiring

31, Terminal - Nol used with standard wiring

32. Generator “F* terminal - Green wire

33, Generator "A" terminal - Red and green wires
34. Igniticn light switch - Sev terminals 1 through 6
35. Ignition Cofl Front Cylinder - Yellowwire

36, Ignition Coll Rear Cylinder - 2 Black wires

37. Terminal plate - See 10 and 20 through 24

38, Termiral box - See terminals 39 through 43
39. Terminal - 3 Red wires

40, Terminal - 2 Green wires

41. Terminal - 3 Black wires

42. Terminal - Yellow, green wires

43. Terminal - 2 Red wires

45. Terminal plate top mounting sorew [(ground)
46, Junction terminal - Black, green wires

47. Neutral indicator light - Black, groon wires

48, Neutral indicator switch « Green wire

50. Oil signal light - Black and groen wires

51. Horn - Red and green wires

52. Headlamp - Black, white and yollow wires

7. KEY FOR WIRING DIAGRAM (RADIO - SPECIAL)

Wiring with radio equipment I8 unchanged exoept for
regulalor, generator and battery connections,

B. Conduit (one wire] - Green

G. Conduit (two wire) = Red and green
K. Conduit (one wire) - Red

L. Cable (two wire) - Red and green
M. Condult (one wire) - Red (not shown)

13, Regulalor - Green and red wires
32. Generator "F” Terminal - Green wire
33. Generator "A" Terminal - Red wire
39. Terminal - Red wire

49, Fuse

5B-19



SECTION 5B
Electrical-Wiring

DUO-GLIDE

KEY TO COLOR CODE

RED (RIB) RED WITH BLACK TRACER

; GREEN R) BLACK WITH RED TRACER
{8 BLACK RIY) RED WITH YELLOW TRACER

5B-20

Figure 5B-10. 1961-64 Duo-Glide Wiring Diagram

Revised:

10-65



SERVICE
SECTION 58

WIRING

o om »

. Conduit {four wire) - Red,
green, black and yellow
Conduit {one wire) - Green

. Conduit {four wire) - Red,

green, yellow and blac

Lelt handlebar (loose wires) -
Red with black tracer, black
with red tracer, red with
yellow tracer, 2 black wires
Right handlebar {loose wires) -
2 black wires

. Conduit {two wire) - 2 red

wires

Conduit (one wire) - Yellow
Conduit {three wire) - Black,
white and yellow

WIRING
1965-67 ELECTRA-GLIDE

WIRING DIAGRAM KEY

. Switch terminal - Switch supply
. Switch terminal - Headlamp
. Switch lerminal - mulaﬂ

. Switch terminal - Tgnition coll
. fgnition - Light switch - See

terminals 1 through 5
Junction terminal
Junetion ler minal

. Terminal

Terminal

11. Terminal - Not used with

standard wiring
Terminal - Not used with

ELECTRICAL 5

WIRING B

26, Ignition eircuit breaker
27. Stop lamp switeh
28

‘Generator signal light

Terminal - N'ul used with

standard wiri

30. Terminal - NI used with
ing

standard w!

31. Terminal

32, Generator

“F" terminal

33. Generator "A" terminal
34. Sarter solenoid

37, Terminal plate
36, Terminal box - Seo terminals
39 through 43

Conduil ftwo wire) - Red and 39, Terminal
green Tail and stop lamp 40. Terminal
Conduit (one wire) - Red . Battery positive terminal 41. Terminal
+ Condut fiwo wire) - Green . Battery negative terminal 42. Terminal
and red 17. Oil pressure signal switch 43, Terminal
M. Conduit (one wire) - Black 18, Handlebar headlamp switch 44, Speedometer light
N. Condult (one wire) - Black 19. Horn switch 45. Terminal plate top mounting
0. Conduit (one wire) - Black 20. Terminal - Not used with screw (ground)
P. Conduit (two wires) - 2 black standard wiring 46, Headlamp
wires 21, Terminal 47. Neutral indicator light
Q. Conduit (one wire) - Red 22. Terminal 48. Neutral switch
23. Terminal - Not used with Rarter button

Revised: 8-66

standard wiring
Terminal

. Terminal

. Gil sigual gkt
e Cll'rhll breaker
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ELECTRA-GLIDE

SECTION 3B
Electrical - Wiring
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LATE 1985
CIRCUIT BREAKER
Figure 5B-22. 1965-67 Electra-Glide Wiring Diagram
Revised: 9-66
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SECTION 5B WIRING

ELECTRICAL 5§

WIRING B

g amp p

LECE
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1968-69 ELECTRA-GLIDE

WIRING DIAGRAM KEY

Conguit {four wire) - red, gresn,

black and yellow

Conduit (one wire) - green

Conduit {four wire) - red, grees,

vellow and black

Left handlébar (loose wires) -

red with black tracer, black with

red tracer, red with yellow

tracer, 2 black wires

Right handlebar (loose wires) - red,

green, brown, 2 black wires

Conduit (one wire) - red

Conduit {one wire) - yellow

Conduit (three wirs) - black,

white and yellow

Canduit {two wire) = red and green
i d

Conduit (two wire) - green and red
Conduit (one wire] - black

Conduit (one wire) = black

Conduit {one wire) - black

Conduit {two wire} - 2 black wires
Conduit (one wire) - red

Conduit (one wire) - red

Conduit (one wire) - green
Conduit (two wire) - red and green

Switeh termisal - switch supply
Switch terminal - headlamp
Switch terminal - not used with

amp.
Switch terminal - ignition coil
Ignition - light switch - see
terminals 1 through 5
Junction terminal

. Terminal

Terminal - not used with
standard wiring

. Regulator
. Tail and stop lamp

. Battery positive terminal
. Battery negative terminal

0il gressure signal switch
Handlebar headlamp switch
Horn switch

Revised: 3-59

20. Términal
21 Terminal

25. Terminal
26. Ignition circuit breaker

. Stop lamp rear switch
23. Generator signal light
20. Terminal - not used with

standard wiring
30. Terminal - nol used with
standard wi
. Terminal

Generator "F" terminal
. Generator “A” terminal
Starter solenoid

. Starter motor

. Egnition cotl

. Terminal plate

. Terminal box - see terminals

44. Speedometer light
45. Terminal plate top mounting
screw {ground)

Headlamp

Neutral indicator Light

. Neutral switch

. Starter button

. Ol signal Light

Horn

High beam indicator lamp
Qverload eireuit breaker
Starter relay

Direction signal switch
Direction signal flasher

Left front direction lamp

Right front direction lamp

59. Leit rear direction lanp

60. Right rear direction lamp

61. Leit direction signal pilot lamp
62. Right direction signal pitot lamp
63. Stop lamp front switch

4. Connector

SB-524



SECTION 5B ELECTRA-GLIDE
Electrical - Wiring
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Figure 5B-224., 196359 Electra-Glide Wiring Disgram
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SERVICE

SECTION 5C SWITCHES

DUG-GLIDE

ELECTRA ELECTRICAL 5
GLIDE

SPORYSIER SWITCHES C

SERVI-CAR

SWITCHES

IGNITION-LIGHT SWITCH

The switch located In the center of the instrument
panet below the "GEN" and “OIL" indicator lamps is
a combination ignition-light switch. I has three po-
sitions plus a center-off position. Ome moich coun-
torclockwise illuminates parking lights only. The
tirst nn(d\ or click clockwise from the center-off
position is ignition only while the second click is
running Jights and ignition.

1t 18 not necessary to keep the key inserted in the
lock to aperate the switch after it has been unlocked.
The switch can be locked only in the "olf* and “park-
ing Lights™” position.

DISASSEMBLING IGNITION LIGHT SWITCH

On Duo-Glide and Servi-Car Models remove instru-
ment panel cover by prying oul side-cover clip lo-
cated at trip mileage set knob and turning out mount-
ing base ceniar screw located in the center of instru-
ment panel below speedometer. On Model 165 re-
mave switch bczcl to expose switch.

Disconnect all wires connected to switch terminals
and remove four switch mounting screws.

See Fig, 5C-1. All directions for disassembly apply
with 8witch in an inverted position. Switch must be
in "off" position and unlocked.

Qrasp end of roller contact retainer with pliers and

simulianesusly move it upward and away from roller
contact (1), Lill off roller contact and Switch mount-
ing plate assembly (2). Notice thai this plate is po-
sitioned with the throe-terminal side away (rom lock
cover hinge.

Reinforcing plate (8) with contact bar holder (4) and
roller contact retainer (5) can be removed from
switch cover by slipping part assembly sideways
until one set of tabs clears siot In swiich cover, then
lifiing and sliding assembly the opposite direction to
elear other tab.

Switch base (7) and lock plate (6] can be removed
from switch cover. Nole thal narrow end of elongated
hole 1n lock, and lug on switch lock () which fits into
hole in lock plate, are toward lock cover hinge.

Lock assembly (8 and 9) can now be lifted out of
switch cover (10). Avold separating switch cylinder
from its case unless lock is faulty, On some models
the lock cylinder and case are a single unit.

CLEANING, INSPECTION AND REPAIR

Wash all parts in cleaning solvent and dry With com«
pressed air.

Inspect all parts, particularly roller contact and
gtm assembly for excessive wear of contacting
buttons and roller surfaces. Extremo wear of
m- e parts may allow head of roller contact retainer
to short against switch lock plate, Loosened termi-
nals on switch mounting plate may also cause a short

5
1
10
6
1. Raller contact 4. Contact bar holder B. Ignition switch cylinder
2. Switch mounting plate assembly 5. Roller conlact retainer 8, Ignition switch cylinder case
3. Reinforcing plate 6. Swilch lock plate 10. Switch caver
7. Switch base
Flgure 5C-1. Ignition Light Switch
0.1
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SECTION 5C
Electrical - Switches

or an inconsistent positive contact. Replace all worn
or rusted parts.

ASSEMBLING IGNITION LIGHT SWITCH

Apply a light coat of grease to head of roller contact
retainer, lock plate, roller contact and contact but-
tans on switch mounting plate.

Assemble parts in reverse order of disassembly If
lock eylinder had to be removed from case for repair
or replacement, it must be replaced in correct pasi-
tion or switch cannot be locked. To reassemble cor-
rectly, insert. lock cylinder into housing wilh tura-
blers in any ose of the four registers. While press-
ing cylinder into housing with fingertip, insert key
and turn clockwise as far as possible. Remove key
and complete agsembly,

BUTTON SWITCH

This type switch i used for momentary closing of
eircuits to horn, magneto or starting motor and is
located on handlebar. Terminal has either ore or
two wires. Two types of switches are in use (early
and late type). See Figure 5C-14.

EARLY TYPE 2
4

@ Serew (2)
Terminal assembly
lousing

Spring
Coatact plate
tton

B
-3

LATE TYPE

2@ e

Nilon Ensulating cap |

Figure 5C-14, Button Switches - Exploded View

5c-2

DUO-GLIDE - SPORTSTER
SERVI-CAR - 165

To disassemble the early type switch, remove serews
{1) to free housing. Remove terminal assembly (2)
from housing {3) with 2 screwdriver. Remove Spring
{4}, contact plate (5), and button (8) {rom the housing.

To replace the early type switch wires, unsolder the
old wires and solder new wires onto (he terminal as-
sembly. Assemble in reverse order of disassembly.

To disassemble late type switch, remove screws (1)
from housing. Pull remaining parts from housing as
an assembly.

To replace the swilch wires, unsolder or cut wires
from contacts. The wire énds should have about 1,/4
inch of insalation stripped off.

Lead cae wire through cup, Jower contact, plastic
washer and spring 10 upper conlact. Be sure parls
are arranged as shown. Insert one wire end through
center of upper conlact, Spread strands out flat over
contact and solder. Lead second wire through cup
and solder to lower contacl,

Insert buston and assembled parts in housing and re-
install switch on handlebar.

HEADLAMP DIMMER AND HORN SWITCH

This type swilch has the headlamp dimmer switch
and horn button combined in one unit located on the
bandlebar. High and low beams are operated. with
flip switch. Batton operates horn. See Figure 5C-1B.
To disassemble switch, remove clamping serews (1)
and separate parts of switch: cover (2}, switeh (3),
and base {4). Remove wires {5) from switch by
loosening terminal serews (6).

Figure 5C-1B. Dimmer and Horn Switch
Exploded View

Check switch for wear, and replace switch if it will
B0t stay in kigh or low beam position. Check Spring
tension oo hore button,

Replace worn or broken paris with a new switch or
base. Clean terminals and reassemble in reverse
order. Be careful mol to over-tighten clamp screws
or plastic body may crack.

Revised: 10-65



DUQ-GLIDE - SPORSTER
SERVI-CAR - 165

TRANSMISSION NEUTRAL SWITCH

This switch is threaded into the transmissicn top
Switch plunger is depressed by a nub on the
shifter drum or shifter gear only when the transmi:
sion is in neutral to complete the circuit. A vari-
able number of spacing washers are used Lo close
the circuit only when transmission is in newtral
Switeh is permanently assembled and if it fails to
close the Circult when operating plunger is de-
pressed, it must be replaced.

O

Figure 5C-1C. Neutral Switch

SOLENOID SWITCH

Solenoid switches are ‘designed to close and open
electrical circuits electro-magnetically. Switches of
this type consist basically of contacts and 3 winding
around 2 hollow cylinder containing 2 movable
plunger. When the winding is energized by the bat-
tery through an external control eircuit, the mag-
netism produced pulls the plunger into the cofl. The
contact disc artached to the plunger moves against
two main switch contacts closing the circuit.

BSECTION 5C

switch becomes defactive,
it must be replaced. The
contral circait wires are
connected to small termi-
nals. The motor and bat-
tery circuit wires are
eomnected to heavy termis
nals.

The Electra-Glide 1967 Sportster, and 1966 Servi-
car solenoid switch individual parts are replaceable
as shown in exploded view, Figure 5C-1E, below.
The control circuit wire from handlebar starter but-
ton is comnected to small terminal swmd. Battery
cable must be commected to the large, longest stud
and starier motor cable is comected to the large,
shorter stud. If cables are reversed, solenoid coils

Temain in circuit and drain battery. See sole-
noid internal wiring diagram, Figure 5C-1G,

ff ﬂ\/D
17 n

1 Terminal Cover & Spacer Plate 11 Roll Pins (2)

2 Small Termmal Sted Nut and Lockwasher 7 Pin 12 Armature Shatt

3 Large Términal Stud Nut and Lockwasher (2} 8 Cap Washer 13 Return Spring

4 Bolt 9 Spring 14 Housiig

5 Lockwasher 10 Rubber Boot

Figure SC-1E. Electra-Glide 1967 Sportster and 1968 Servi-car Solenoid - Exploded View
Revised: 956 50-24



SECTION 5C

TESTING SOLENOID SWITCHES

When it 15 suspected that a solenoid switch is de-
fective, tests should be made of the solenoid coil
winding and continuity through the main swilch when
contacts are in closed position. Using the test cir-
cuit described, these two tests can be made simul-
taneusly,

With solenold disconnected from control circuit, bat-
tery and motor, make test cireuit connections as fol-
lows: (See Figure 5C-1D or 5C-1F},

Since solenoid coil requires 12 V. to actuate plunger
Clﬂlmﬂ maln switeh contacts, use a 12-volt battery.

d B are connected to terminals 1 and 2
(uml terminals} to actuate solenoid. A sharp click
should be heard from the solenoid switch when mak-
ing this connection. No click or a heavy spark at the

i

v TEST skt
i

DUO-GLIDE - SPORTSTER
SERVI-CAR - 165

P wires would i
an open or short in the solenoid winding and sclennid
switch must be replaced. If the solenaid winding
checks good and plunger does close main switch con-
tacts, there is still 4 y contacts are badly
burned or eroded and will nol pass heavy currest.

'ra ses( continuity on the main contacts, leave 12V,

eads connected (o terminals 1 and 2, connect a test
Iulb of a least 21 CP (12 V) to terminals 1 and 3,
(On servi-car solenoid comnect terminals 2 and 4
wilh a jumper wire.] A bright glow of the test bulb
indicates main swilch conlacts are passing current,

rarTER MoTOR
TRMNAL

P -w eoL YA
sTaRTER muTToN
TEAmmaL

sarreny 0
TR

CONTACTOR LaTE:

MO - COL B

Flgure 5C-1F. Test Cireuit for Electra-Glide,
1867 Sportater and 1086 Servi-car Solenold

STARTER RELAY SWITCH

Starter relay switch for late 1967 Electra-Glide
modeld 1s a4 sealed unit and is not repairable. i
test shows unit to be defective it must be replaced.

Figure BC-1E shows a test cireuit using a 12-voll
battery and stop lamp bulb. Contacts should close
and bulb should light when coanection is made at
positive past of battery and should go out when con-
nection is broken,

STOP LAMP FRONT BRAKE SWITCH

This 15 & mechanical, normally-closed plunger type
switeh which closes the stoplight cireait when the
{rant brake hand lever is operated. Repair parts for
the Switch are not available - it must be replaced as
aumit,

STOP LAMP REAR BRAKE SWITCH
This is & hydraulic, normally-open switch, which is

located In the rear hydraulic brake line, and closes
the eircuit when the rear brake is applied.

5C-2B

Figure 5C-1G. Solenoid Internal Wiring Diagram -
Electra-Glide, 1967 Sportster and 1966 Servi-car

Figure 5C-1E. Starter Relay Internal Wiring
Diagram and Test Circuit

Revised: 1-69



SERVICE MANUAL ‘;‘ﬁﬁ?":f‘ ELECTRICAL 5
SPORTSTER
SECTION 5D LAMPS it tamPs D
LAMPS
HEADLAMP

DUO-GLIDE, SPORTSTER AND SERVI-CAR
The headlamp is a sealed-beam type, specially de-
signed and made for Harley-Davidson motoreycles:
When replacement is required, use only the pre-
seribed sealed-beam unit. Do not attempt to use an
automobile sealed-beam unit because the current re-
quirements for a motoreycle are much less than for
an automobile and damage to battery or generator will
result. If either filament burns out, or the lens breaks,
the entire unit must be replaced. Do mot attempt to
repair a defective sealod-beam unit because when the
seal i8 broken the reflector tarnishes and poor light
and road visibility result.

DUO-GLIDE AND SERVI-CAR

Loosen door screw enough to remove headlamp door.
Remove three rétalning ring screws and retalning ring.

NOTE: Late models may have spring hooked
into retaining ring hole - unhook spriag to
free retaining ring.

Tha sealod-beam unit is now free from the headlamp
body, and coanector block can be removed from the
unit by pulling connector block from the unit prongs.

Assembly 18 the revarse order of disassembly. Make
sure connector block contacts are clean to easure
Kood electrical contact.

To replace the entire headlamp on 1959 models re-
move 0 back panel and disconnect two lamp wires
lending to terminal plate. Remove headlamp fastening
nut and free lamp from matorcycle. On 1960 models
ramove 6 slotted sorews holding headlamp body to
hausing:

SPORTSTER
1966 and Earlier XLH

Loosen headlamp mounting nut located beneath head-

lamp housing with socket wrench and move headlamp
back so screw located on lower periphery of headlamp
door is accessible with a screwdriver. Remove screw,
simultaneously lift and swing unit up and free from
headlamp body. Pull connector block from sealed-
beam unit prongs. Pry refaining springs from head-

lamp door grooves to free sealed-beam unit from rim.

Assembly is the reverse order of disassembly. Be
sure connector block contacts are clean to ensure a
good electrical confact. After final assembly, readjust
headlamp as described under

To replace entire headlamp assembly it is first nec-
essary to remove handlebar clamp feont cover and
then the headlamp housing assembly. To free head-
lamp, disconnect lamp wires and remove nut securing
lamp to the fork. Assembly is the reverse arder of
disassembly.

1967 and Later XLH and XLCH

To remove sealed beam unit, remove screw from
door or elamping ring. Pry unit from rubber mount-
g and pull connector block fram unit prongs, Head-
kmp mounting nut is located under snap plug on
mounting bracket.

BEAM ADJUSTMENT

To get the e amc:uncy {rom the headlamp and to
meet of the law, correctly adjust
headlamyp bum accumw mtlmrnllowlnmmmuom

Draw a horizontal line on a wall or screen exactly the
same helght as the center of the headlamp to be chaeked
and adjusted. Then, position the motoreycleon level
surface with headlamp approximately 23 fect away
from the test pattern. Have a rider sit onthe motor-
eyele to simulate actual running conditions. Be surq
tires are correctly inflated. Aim the headlamp di-
rectly at the screen and turn on the light switch, Set
Beam selector switch on the high beam position, and
check beam for height and direction. The top of the
main beam of light should register even with, but no
higher than the horizontal line of the test pattern.

SPORTSTER

To aim beam, loosen the headlary meunting nut and
position mp to correctly adjust the beam of
light in relation o the horizontal line. At the same
fime, turn the headlamp right or left to direct the
beam of light straight ahead. Tighten the elamp nut
after the lamp is correctly adjusted and install re-
‘malning fork paris.

ELECTRA GLIDE, DUO-GLIDE AND SERVI-CAR

The lamp can be tilted up or down to aim it in rela-
tion fo the orizantal line by turning vertical adjust-
ing screw in or out. The lamp can be aimed ta the
Fight o left in relation o the Sront wheel by turalag

Revised: 8-56
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SECTION 5D DUO-GLIDE - SPORTSTER
Electrical - Lamps SERVI-CAR

BULB CHART
Bulbs Candle Power Harley-Davidson
Model Lamp Description Rad. o Wattage Part Number
V. gV, =V BV,
DUO-GLIDE HEADLAMP 1 677764 | 67T17-488
ELECTRA Hi Beam 50 Watts
GLIDE Lo Beam 5 Watts
TAIL AND STOP LAMP 1 681G5-04 | 6B165-47
Tail Lamp 1c.p,
Stop Lamp 32C.P.
INSTRUMENT PANEL
Generator Signal Light 1 2P, .| eeasz-04 | cBacz-as
Oil Pressure Signal Light 1 tem | 2 6B462-54 | 68462-40
Speedometer Light 1 T1090-04 | T1090-47
Generator Signal Light 1 68462-49
{Special Radio)
Neutral Indicator Light t 2 68462-64 | 6846249
High Beam Indicator 1 2 68402-64
ACCESSORIES
Spot Lamp (Bulb Type) 1| a2 OETIS-04 | BBTIS-40
Spot Lamp (Sealed Beam Type) | 1 | 30 68726-64 | 68720-62
Parking Lamp - 3 08100-64 5
Turn Indicator Lamps 4 | 2 68572647 | 6857250
Turn Indicator Pilot Lamps 3 | s 71000-64 | 71080-47
FRORTSTER | yroqgtamyp M Beam i |2 STIT-64 | 6371750
Tatl Lamp giot 0P i |.ahe 68165.64 | 08165-47
Generator Signal Light 1 4 11000-65 | 11080.59
Oil Pressure Signal Light 1 1 71000-65 | T1090-50
eedometer Light 1 2c. 08402-64 | TI0BO-47
High Beam Indicator 1 2Ci 58462-84
ACCESSORIES
Spot Lamp (Bulb Type) 1| smer | 22¢c BA7IS-64 | GE719-49
Spot Lamp (Sealed Beam Type) | 1 | 30 Watts | 30 W
Parking Lamp & scr | 3¢
Turn Indicator Lamps 4 | s2ce | 21ce
Turn Indicator Pilot Lamps 2 |15€R, 1C.P. | T100-684 | 71000-47
SERVI-CAR R r& m 1 o yaite :: Waste | mimines | enn.4en
Tail anp;;: Lamp 1 5;‘: 3CP. | goigs.64 | 68165-47
Gerierator Signal Light 1 2¢. 5646284 | 6462-40
Oil Pressure Signal 1 2¢, 88462-64 | 68462-49
eter Light 1 | 1sc 71060-64 | 7108047
High Beam Indicator 1 2¢. 68462-64
ACCESSORIES
Spot Lamp (Balb Type) 1 66715-64 | 68715-49
Spot Lamp (Sealed Beam Type) | 1 8872664 | 68726-62
Parking - 68166-64 GB165-15
Turn Indicator 4 68572-64A | 0B372-50
Turn Indicator Pilot Lamps 2 T1000-64 | 11090-47

5D-2 Revised: 9-66



SERVICE MANUAL DUC-GLIDE ELECTRICAL
SPORTSTER
SECTION 5% GENERATOR sEmveas GENERATOR
GENERATOR

STANDARD GENERATOR

The standard generator is a direct current i»o pale-,
two-brush unit with charging rate governed entirely
by a voltage regulator. The regulalor funclions to
increase charging rate whes the battery charge is
tow or current is used, and to decrease charging raie
when no current is being used and the battery is
nearing full charge.

CHECKING GENERATOR

It is possible 10 lrouble Shoot faulty generator without
removing the generator from the engine or, if nec-
essary 0 remove It, withoul completely disassem-
bling the generator, When a generator stopscharging
or not charging 4t 4 satisfactory rate as evideaced by
a 'dead" battery or signal light on switch panel
remaining lighted, it is recommended thai unless
the trouble is known definitely, the following check-
ing sequence be used:

On installations employing a fuse in the generator field
circuit, Temove fuse at regulator and examine it 1o see
if it has blown. When replacing fuse be sure insulating
alecve 15 In good condition and cavers fuse properly,

fake certain the generaior signal light circuit is not
Remove the wire or wires from the gen-
terminal and posilion S0 contact is w0t
made with motorcycle. Turn ignition om. If gener-
Hor light un lostrament panc] goes on, light cireuil
is grounded and may be reason for the ﬂemral\]r not
Sharpitg. If Tiis ciecalt 1n prowadad (kis condiliin
must be corrected. I the generator s:g-ml light cir-
cnit tested O.K, or if s grounded condition has been
corrected, proceed t6 testing generator cutput.

TESTING GENERATOR OUTPUT {See wiring dia-
gram following}

Remove wire from “F terminal of generator. Con-
nect a shart jumper wire from generator "F” termi-
nal to. ground on motoreyele. Remove wire or wires
from generator A" terminal and commect ibe poSi-
tive lead of 3 0-30 ampere ammeter. Stari engine
and run at = speed of 2000 RPM (approximately 40
MPHI. Then momentarily consect nesetive lead of
ammeter 1o moloreycle battéry positive terminal.
{Battery should be known to be good.) If the ammeter
reads 15 amperes or more for 3 §-volt generatar or
10 amperes or ‘more for a 12-volt generalor, géner=
1s not at fault. Therefore, the difficully is in
ihe regulator or wiring circuil. (See Voltage Mepu-
lalor Section 51), If generator shows no charge or
charge below minimum rate, it muSt be removed
for further checking.

Revised: 10-85

REGULATOR

AuMETER

Generator Output Test Wiriag Diagram
IMPORTANT

Avoid running with generator field grounded
for extended periods. Disconnect ammeter
le3d from battery before Stopping engine 1o
avoid discharging battery through generator,

1t is advisable to "Flash™ field coils whenever
wires have been removed from generator or
regulator: or after generator or battevy has
been removed snd is reinstalled, This is
dosse: 10 make Sure générator has correct po-
larity. I polarity of generator is reversed,
Telay poinis will vibrate and burn. "Flash"
field couls by momentarily (ouc!-mg a jumper
wire between "BAT™ terminal and "GEN™
fmremdnal T yegiator, dfter All wires have
been properly connected and before starting
engine, The momentary = af curvenl
from battery 1o generator will correctly po-
larize generator.

REMOVING GENERATOR

DUO-GLIDE, Disconnect wires from generator "F"
and "A" terminals, Remove two long screws through
lurmg gearcase caver that secure generalor 1o gear-
Move generaior to lefl side of motoreyele and
wmve gear end first, between frame members.

SPORTSTER. Disconnect red wire from "BAT" ter-
mizal on voltage regulator: On standard Sportster,
disconnect black wire [rom "GEN™ terminal.

Remove two losg screws through liming gearcase
cover that Secure genersior to gearcase.

SE-1



DUO-GLIDE - SPORTSTER

SECTION S5E
Electrical - Generator SERVI-CAR
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Mounting gasket 18,
‘Gear shaft nut 19
Gear shaft washer 20
Drive gear 21
. Drive gear with oil slinger 23
Drive end oil deflector 23
Brush cover strap 24
Commutator end cover nut (2) 25

. Terminal insulator
. Terminal boit clip

. Terminal screw bushing (2)
. Bracket insulator

. Terminal screw (2)

Positive brush cable

. Terminal screw (see item 22)

Commutator end cover washer (3} 26. Ari

Frame screw (2)
mmutator end cover
Brush cable nut (2)
Brush cable washer {2)
Brush holder mounting plate .
Armature 32.
Terminal screw nut (2) 33.
Tevminal screw lock washer (2) 34
Insulating washer (2)

28.
29

Drive end plate
Armature ol seal

30. Pole shoe screw (2}

Pole shoe (3}
Field coil (2)
Frame

Terminal screw nut (2)

washs
35. Terminal screw lock washer (2} 48. Ead locating pin (2)

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

36. Brush (2)

37. Brush spring {2)

38, Brush holder plate screw (2)

39, Brush holder plate screw
washer (2]

40. Brush holder plate serew
washer (3

41. Brush holder plate rivet (2)

42. Brush holder insulation

43. Brush holder spacer

44. End cover bushing

42A.End cover bearing

45. Generator il wick

46. Commutator end cover oil éup

47. Brush cover strap spring

47A.Brush cover screw, lock

er and pat (1966 model)

Figure 5E-1.

Standaxd Generator - Exploded View

Revised: 10-85



DUO-GLIDE - SPORTSTER
SERVI-CAR

Remove regulator from geserstor. Remove black or
green wire from “F" terminal and red wire from "A”
terminal on geserator,

Remove geRerator from chassis out lefi side of
motareyele.

SERVI-CAR. Disconnect wires frcm genersor F*
and "A" terminals. Remove two long Screws

tming gearcase and remove generator to left side of
chassis, depressing clutch pedal to allow generator
ta pass.

INSPECTING BRUSHES (Fig. SE-1)
Inspect brushes to make certain they are pol worn
out, broken or gummy and slicking in brush holders.

Remove commutator end cover nuts {7), washers (8),
and frame screws (9).

Pry or gently tap commutator end cover (10} off
frame and armaiure shaft, Remove brush holder
mounting plate (13) from frame. Discomnect both
black brush wires rator positive brush
cable from brush holder terminals.

Remove brushes from brush holders and clean brush
holders with cleaning solvent, Blow dry with com-
pressed air. Replace brushes when longest side of
Dbrush measures 1/2 in. or less. Seat new brushes
with a brush seating stone,

TESTING FIELD COILS

Internal consections of geacrator field colls to
brushes and terminals are shown in Fig. 5E-2.

A

1965 MODEL 6512V,
1984 MODEL 4-12V,
1958 - 1954 MODELS 58 & 61-6V.

1966 MODEL 63A- 12V,

Figure 5E-2. Generator Wiring Diagrams

Arrange an ammeter and ballery in series with test
points connected to leads. NOTE: All I12-volt gen-
erators are stamped “12V* following model No. on
frame. Use a 6 volt battery for testing 6-volt gen-
erators or 2 12 volt baltery for festing 12-volt gen-

SECTION 5E
Electrical - Generalor

travel. In either ¢ase, contict must be broken -
stantanevusly to avoid damasing the ammeter, In
making the following tests, first make only 2 flick-
ing, momeatary cantact to determine if a short is
present. If ammeter needle does not go beyomd

calibrated scale, it is safe to make continuous con-
tact. As added precaution, work on a hench with a
noaconductive top. Never touch test points together.

Figure SE-3, Checking Armature for
Grounded Winding

1. Remove brushes or Insulate brushes from commu-
tator. Touch one test lead to “F" Lorminal and the
other to any parl of the generator frame, There
should be no reading. Move first terminal lead to
“A" terminal. A reading at either contact indicales n
terminal or field coil is grounded to frame. If no
reading was obtained, follow further disassembly
procedure and eliminate step 2,

emove generator drive gear usiog Gear Puller,
Part No. 95715-19A.

Press armature oul of ball bearing with arbor press
and remove, Disassemble terminals, remove field
coil leads, inspect terminal companents for cracked
or worn through insulating materfals and, if parts
terminal

appear '
eliminating field coll leads,

2. Recheck terminal to ground contacts as deacribed
in step 1. No reading indicates terminals are pro-
perly insulated. If reading was obtained in step 1,
but not in step 2, field coils are probably grounded.

3. Toueh ane test lead to either field cofllead and the
other 1o the geaerator frame, A reading indicates a
field coil is grounded and it is necessary to clip the
Detween the fieldcolls, Touchiestleadsto

erators. During all tests be careful to
avold overloading or shorting ammeter. Anmr-
load is indicated by the needle going

SAliaes poais. A Hrect short \s Becaled l!y
acedle  swinging vielently to extreme limit of its

Revised: 10-85

one field coil lead and ground. Repeal proGess on
other coil. A reading indicates a grounded cail which
will have to be replaced. If terminals and field coils
are in serviceable condition, proceed to step four,

SE-3



SECTION 5E
Electrical - Generator

HRACKSAW BLADE

DUO-GLIDE - SPORTSTER
SERVI-CAR

Figure SE-4. Testing Armaturs
for Short

4. Test field coils, using § volt battery for & volt
generator and 12 volt battery for 12 volt generator,
touchits test leads to coil lead terminals, Corrent
values should be as follows for double coil: 2 amp. on
8 volt coils, .95 amp, on 1964 model 12 volt coils and
2.3 amp. on 1965 model 12 volt . No reading
indicates an open coil, a highér reading indicates a
shorted coil.

5. Strip back the msulation at point where two field
coil leads are joined and file the insulating varnish
off @ spot on the splice. Connect ome test lead at
this point, the other at either coil lead. Without
moving first test lead, mave second test lead 10 op-
posite free lead. Current values should be as fol-
lows: 4 amperes for 6 volt coil, 1,9 amperes for 1964
model 12 volt coil, and 4.6 amperes for 1965 model
12 volt coil. No reading indicates an open coil, a
higher reading indicates 2 shorted coil. Faulty parts
must be replaced,

6. Touch one test lead to brush holder mounting
plate, the other to positive (insulated) brush holder.
A reading indicates a shorted holder. Clean thor-
oughly and recheck. If reading is obeained, replace
brush holder mounting plate. Check negative brush
holder to be sure it is tight and well grounded.

¥ fleld coils, brush holders and generator terminals
arc serviceable, the tromble is probably in the
armature.

Do not remove pole shoes end field coils uniess
tests previgusly made proved omé or both of the
coils to be faulty. When a pole shoe must be re-
moved to replace a field coil, follow the procedure
described in "Disassembling Generator.”

SE-4

Figure SE-5. Testing Armature
r Open Cir

TESTING ARMATURE

TEST FOR GROUND. If growler with test leads is
avallable, test by touching armature core with one
test lezd and commutstor Segments, individually,
with the other. If this means of testing is not
available, test with battery, ammeter and leads as
used for testing field coils. Contact commutator
scgmests with one test poiat and armature core wlth

other. If circuit is completed, armature is
Kl‘mcﬂtd See Fig. SE-3.

If armature is found to be grounded, make sure
commatator is free from carbon and copper dust
deposits. After cleaning thoroughly between seg-
meats asd at ends of commutator and blowing dry
with compressed air, repeat test. Armature must
be replaced if ground is still present.

TEST FOR SHORT. Flace armature in growler and
kald piece of hacksaw biade parallel to and in loose
contact with armature core. Turn growler on. Ro-
tate armature slowly several turns. The hacksaw
blade will be atiracted to the armature core and will
vibrate at one or more points if armature is shorted.
See Fig. SE-4

H shori is found, clean commutator segments ag
described above under "Test for Ground.” I short
still exists, armature must be replaced.

TEST FOR "OPEN." Place armature in growler.
Turn growler on. Insert tip of hacksaw blade be-
twees commutator segments that are in horizontal
alignmeat with top of growler “V" shaped cradle,
Make and break comiact between Segments with
hacksaw blade. A strong flash should be seen ag
contact is Ko flash or & weak flash indi-
cates an open circull. See Fig. SE-5.
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Repeat the test between all segments, turning the
armature so each lest is made in the same position
relative to the growler. If an open circuit is found,
check for loose or broken wires at commutator
connections. If none are found thal may be repaired,
armature must be replaced. All soldering should be
done with rosin flux.

REPAIRING COMMUTATOR

A generator that has been in extended service may
fail to deliver enough curvest to keep the battery in
a charged condition although its feld coil and arma-
ture windings are in serviceable condition. In such
cases the commutator and/or brushes are usually at
fault, If the commutator has been worn down until
the mica separations between segments are no longer
undercut or recessed, the rommutator probably Is
grooved noticeably in p\ln nl m travel and no
slot between commutator xists, causing
the brushes to ride high lnﬁ mk'mly intermittent.
contact with commutator,

The commitator may be turned down in a lathe and
sunded with fine sandpaper until true and smooth.
Mount armature in lathe on its bearing seats not on
shaft centers, Never sand a commutator with emery
cloth. Particles will (nibed themselves in the coppe:

surface, holding the brushes off the commutator far
enough {0 cause heavy arcing and burning.

SECTION 5E
Electrical - Generator

After commutator bas been turned down, the mica
between segments must be recessed or

usually unde:

e avuhble, satisfactory underculting may
be dome with a piece of hacksaw blade. Caréfully
thin down blade width, If necessary, untll offset saw
teeth are the same width as slots in commutator.
Slots must be square-bottomed for good resulls,
See Fig. SE-6.

Sand commutator serface on lathe and repeat growler
test to be sure there are no copper particles between
segments.

Open circuited armatures can often be repaired,
The break or opening in the circult usually occurs
3t the commutator riser bars, a result of overloading
the generator which causes overheating and the

melting of solder at the joint. Resolder the leads
in the riser bars using rosin flux. Turn down com-
mutator and sand 1o remove any burn Spots as
described in provious paragraph.

POLARIZING GENERATOR

Assemble generator as described in "Assembling
Generator.” After & generator has been repaired,
it must be repolarized ta make sure that it han the
correct polarity for charging in the right direction,

STARTING GROOVE IN WICA
WITH 3 CORNERED FILE

MCA MUST NOT BE LEFT
WITH A THIN EDGE NEXT
TO SEGMENTS

COMMUTATOR

UNDERCUTTING MICA WITH PIECE
OF HACKSAN BLADE

RIGKT WAY
WICA WUST BE CUT AWAY
CLEAN BETWEEN SEGMENTS

Figure SE-6. Recessing Mica Separators
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A generator that 1s put into service with the wrong
polarity may result in burned relay points, a dead
battery and damage ta the generator,

Polarize the gencrator by mamentarily connecting
the "BAT" and "GEN" terminals with & jumper wire,

GENERATOR CHARGING RATE

After a generalor has been repaired, assembled,
installed on matarcyele, conected and polarized, i
may be checked for maximum oulput. That is, the
maximum, ungontrolled amperage outpul range ma;
be checked to determine the success of the repair
worl, This test is dosoribed in previous paragraph
"TESTING GENERATOR OUTPUT", This test will
not, however, Indicate if the battéry and generator
are being protected by proper regulator fusetion,
Ses "Voltage Rogulator,” Soetion 51, lor coireel
Delea Remy Bulletin giving checks thal ean be made
to determine if the regulator ls linctiviing normatly,

DISASSEMBLING GENERATOR (Fig. $E-1)

Remove generator [ram engine gearcase us dese ribed
in "Remaving Genorator,

Removo gadket (1), Romove gear shafe nut (2) and
washer (3}, Romove genorator dive gear (4 or 44)
ualig Guar Puller, Part No, 06715-10A or AL Pur-
pose Claw Puller, Part No, 95535.46, wnd Wedge
Attachment, Part No, 9961740, Slip deive end il
defiector (3) off armatuve shaft,

Remove brash cover strap (8), “Turn off commutator
und caver s (7) and remove washors (8). Pull
frame screws and washors (8) out of frame, Tap
camthutator ond cover (10} gently with small matlot
ind remove, Homove nuts {11) and washers (12) ta
free positive brush cable and brush leads. Remove
brush holder mounting plate (13,

Press armature (14) out of bearing on arbor press
or by clamplag generator frame between coppor
Jaws “in vise und tapping gear drive shaft end with
ruwhide mallet.

Remove terminal screw nuts (18, lock washers (16)
and Insulating washers (17), Remove terminal serews
(22 and 24) from inside generator frame and remove
from them terminal insulator (18), terminal bolt
clip (18}, terminal screw bushings (20), bracket
inswlator {21) and pusitive brush cable (23),

Tap drive end plite (26) off frame and remove bearing
relainer (25} using needle nose pliers, Press arma.
ture bearing (26) out of drive end plate using arbor
press and appropriate drift pin. Remove bearing
retatier (27), Pross armature oil seal (29) out of
drive end plate fram drive gear side.

5E-6
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Remove two pole shoe screws (30). Use large,
heavy, screwdriver, Screws are turned extremely
tight. Remove pole shaes (31) and fild colls {32)
from frame (35}, Do not remove pole shoe serews,
pole shoes and fleld coils unless necessary to ro-
place faulty parts.

CLEANING, INSPECTION AND REPAIR (Fig, BE-1)

Clean all parls except gaskel, armature, field colls
and brushes in cleaning solvent and blow dry with
compressed aiv. Wipe rest of parts clean with cloth
dampened in white gas and blow dry with compressed
air,

Examine all parts carefully for wear, Give closs
attention to condition of insulators, armature wind-
Ings, field coll wrapping and surfaces of pole shoes
nearest armature, If armature had olly appearance
before cleaning, replace al) seal. Replace any part
of brush holder mounting assembly thal is bent,
Disassemble parls as far as necessary in order of
numbers shown i Fig. SE-1, lowest numbor firsl,

Chack play in armatare ball bearing. 1 any play
can bo dotacted, replace part,

Check fit of armature shuft in end gover bushing or
volley boaring (44, 44A), 1f £t is obviously oo looge,
replice u follows;

BUSHING REMOVAL

Clamp 8/16 fn, - 24 plug tap in vise and tuen and
cover onto lap by hand until bushing I8 removed,
Assomble generalor parts 17, 8, 0, 20 and 33,
Place new bushing on end of arbor in #pecial Harloy
Davidson Generator Bushing Tool, Part No. 99250 58,
and Insort arbor through generatar from drive o
end. Place pilot 1ool over arbor and seat n boating
recess In gonerator drive end plate. Drive bushing
Imo end cover until It seats firmly, Remove arbar
by twisting, Insert screwdriver or rod in hole in
Arbor to amsist in twisting 1f necessary. Disas-
semble generator parts.

ROLLER BEARING REMOVAL

Press out worn bearing, Support end eaverandpress
on closed end of now bearing until 16 flush with
surface of end saver,

ASSEMBLING GENERATOR [Fig. 5E-1)
Assemble all parts to the brush holder mounting
Plate (13).

Posilion pole shoes {31) in field cofls (32) and
Insert in frame. Turn in pole shoe screws until
snug. Place frame in vise and use very large
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screwdriver to securel SCTews. m a
considerable force to keep screwdriver from slipping
out of slots, Shoes will align themselves in frame.

Place bearing retainer (27) in |mruweinanw
end plale (28], Press in bearing (26) lo seat
retainer, Compress bearing malm- (25) withneedle
nose pliers and insert in ouler groove.

Turn drive end plate back side up and press oil seal
29) in place. Insert armature (HI drive end shaft
and press in until shoulder seats.

Slip "A" terminal field coil lead on positive termisal
screw (24), follawed ny positive brush cable (23),
4 terminal screw ing (20, bolt clip (19) and the
terminal insulator (1!). inun the assembly th

A" terminal frame hole from Inside. Assemble
ihe insulating washer (17), lock washer (16) and put
(15) aver torminal serew.

Slip "F" terminal scrow (22) into "F™ terminal field
coll I¢ad, bracket insulator (2)) and screw bushing
(20). The assembly is then slipped into “F* [
frame hole through the bolt clip and terminal in-
sulator, An insulating washer (17), lock washer
(16) and nut (15) are assembled over termimal
sarow.

Slip frame assembly over armature, locating pin
(48) in in drive end plate, Bend loose end of
positive brush cable out commutator end of gen-
erator. Push brus back in brush wm 8 1o clear
commututor and assemble brush holde

plate aver commulalor §0 pin (48) red.l!erl in small
slot and brush cabile passes through large siol almost
dizectly opposite.

Connect pesitive brush cable and positive brush lead
10 Insulated brush holder terminal with washer (12)
and nut (11). Connecl grounded (negative) brush to
its terminal in same manser.

Install commatator end cover (10) over armature
shaft end so notch in edge registers over pin (48)
in frame. Slip internal lock washers over frame
serews (9) and feed them through generator from
drive end. Assemble Jock washers (8) and nuts (T)
1o frame screws and tghten securely. Turn arma-
ture shaft to see if it is bound or if armature core
sirikes poie shoes. Shaft should be reasosably dif-
ficult 10 turn but there should be no tight spots.
armature core strikes pole shoes, gmemw ends
are not seated properly or pole are not
drawn up lightly.

Slip drive end oil defloctor (5}, drive gear (4 or 44)
and washer (3) over shaft and turn on mit {2) uatil
gear is geated against oil deflector. Install brush
cover strap (6) with connection at bottom as posi-
tioned on motoreycle. Position gasket (1) coated

reverse order of disassembly as deseribed in “Re-
wing Generater.”
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FAN COOLED GENERATOR

The fan cooled generator 15 essentially the same as
the standard, electrically, thal is, It Is a two-brush,
shunt wound generator. Charge rate is governed by
a current and voltage regulator. The differénce isa
larger physical 8ize with higher current generating
capaclty, and it employs a fan to dissipate heat,
Much of the technique used in testing the standard
gencrator may be used in testing the fan cooled gen-
erator.

CHECKING GENERATOR
Before checking a generator believed o be faulty,

check generator signal light as described in "Chéck~
ing Generalor”, standard gencrator.

I generator signal light circull i8 not shorted pro-
ceed as follows:

Disconn ¥ condensers found connected to gen-
crator "A" terminal. A shoried condenser will pre-
vent generator from charging.

Fig. 5E-7. Remove the three screws (1) and
-ub-:- (2) securing the fan housing (3) nnﬂ Fomove

Inspect brushes to make sure they are not worn
u-\. broken or gummy and sticking B Toidere:

TESTING GENERATOR QUTPUT

Test generator outpul aw deseribed in “Testing
Generator Ouiput,” standard generator. Generator
should generale 20 amperes or more, 1 it does not,
trouble is in one or more of components Listed.

REMOVING GENERATOR

DUO.GLIDE. Discoanect wireb fiom gnéralor g

and "A" terminals. Remove two long sorews l)lmu[h

umznx gearcase cover securing generalor, Rom

foatshifter assembly and Jiffy stand (foolshift model)

or clutch assembly and jiffy stand (handshift model).
move generator {o left side of chassis,

SERVI-CAR. Disconacct wires from generator "F'
and A" terminals. Remove two long screws through
timing gearcase cover securing generaior ind re-
move generator to left side of chassis, depressing
elulch pedal to allow generator 1o pass.

TESTING FIELD COILS

‘The field coils of the model fan cooled generator are
not spliced together so there are four leads rather
than two.

Testing procedures are the same as described in
“Testing Field Coils® on the standard generator
except for fallowing differences:

After step one remave parts number 4 through 19,
(See. “Disassembling. Fan Cooled Generator'). As-
semble terminal componeats ellminating field ooil
Teads.
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Fan Cooled Generator

Figure 5E-7.
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LEGEND FOR FIGURE 5E-T

43. Pole shoe serew (4)

. Brush holder serew nut (2)

. Brush holder (negative}

. Terminal screw nut (2)

. Terminal screw lock washer (2)

. Terminal screw insulating
washer (2)

. Field coil terminal insulator (2}

. Terminal screw (2}

. Terminal screw bushing (2)
Brash bolder (positive)
Brush helder insulation

8. Terminal screw (3)

1. Fan housing screw (3) 19. Brush and spring (2)
2. Internal lock washer (3) 20. Clutch spring collar pis
3. Fan housing 21. Clutch spring collar
4. Armature shaft nut 22. Oil shinger
5. Armature shaft lock washer  23. Clutch spring
8. Armalure shaft plain washer 24. Drive gear
. Fan 25. Clatch
4. Armature shaft key 26. Drive end oil deflector
(used 1961 and earlier) 27, Frame screw (2)
9. Fan baffle plate screw (3) 28. Frame eand
10. Fan baffle plate 23. Armature beariag
11. Fan spacer 30. Armature spacing shim (.020 in.)
12. Fan housing spider 31. Bearing plate spring ring
13. End plate 32. Armature
14. Brush end bearing housing  33. Armature beart
15. Drive end cover gasket 34. Drive énd spring ring
16, Inner ail retainer 35. Felt retainer
17. Commutator end bearing 38, Negative brush holder screw (2)
shim {0 to 3) 37. Lock wasber (2)

Figure following name of parl indicates quantity necessary for one complete assembly,

Pale shoe (2)
Field coil (2]
52. Air intake shield screw (2)
53. Air intake shieid (2)
54. Spacing bushing (2)
. Generator frame

38,
3.
0.
a1,
42
43
44. Field coil terminal
45
46
47,
48,
50.
51

In step three, touch one test lead fo generalor
frame, the other to either of two field coil leads,
making Sure other lead from same coll does sot
toach generator frame. Repeal process on other
coil.

Onait step four.
In place of step five, touch ammeter leads to two
field coil leads. Repeat process with opposite coil.
Ammeter should read 1 ampere in both cases. No
reading indicates an open coll, a higher reading
indicates a shorted coil.

In step six, iouch one lest lead o generaior frame,
the other to positive {insulated} brush holder.
TESTING ARMATURE

Test armature as described in "Testing Armature,”
standard generator,

REPAIRING COMMUTATOR

Repair commutator as described in “Repairing Cora-
mutator,” standard generator.

POLARIZING GENERATOR

Polarize generalor as described in "Polarizing Cen-
erator,” slandard generator_

GENERATOR CHARGING RATE
Refer to direclions in "Generator Charging Rate,”
standard generalor, except minimum charging rate
should e 20 amperes.

DISASSEMBLING GENERATOR Fig. 5E-T)

Remove three fan housing screws (1), washers (2)

Revised: 12-62

and fan housing (3). Turn off armatore shaft nut (4)
and remove lock washer (5) and plain washer (6).

Use All Purpose Claw Puller, Part No, 95835-46, to
pull the fan (7). Remove key (8) (if used) from
armature

Remove three fan baffle plate screws (9) and Lift
off baffle plate (10), fan spacer (11), fan housing
spkdier (12) and end plate (13}, Use Claw Puller to
pall brush esd bearing housing (14}, Ball bearing
129) should come off with bearing housing and parts
30 and 31. However, the bearing sometimes stays on
the shaft holding parts 15, 16, and 17, in place, In
that event, do not remove bearing and go on to fol-
lowing procedure,

Remvre terminal screws (18) and lift brush and
assemblies (19) out of brush holders. At

nus point electrical checks.to determine condition of

field coils may be made (see "Testing Field Coils”).

Drive clutch spring collar pin {20} out of clutch
spring collar (21) on Duwo-Glide, out of oil slinger
22) on Servi-Car. Slip clutch spring (28) and drive
gear off armature shaft. Pull clutch (25) from shaft
using All Purpose Claw Puller. Lift oil deflector
(26) off shait.

Loosen frame screws (27) about 1/4 in. and tap on
£ads 1o unseat frame end (28). Remove frame screws
and pull frame end with bearing (29), gasket (15), oil
retainer (16} and bearing shims (17) if there ave
i factory assembly, these shims are supplied

needed to center brushes on commutator. The
) assembly includes up to three spaciag shims.

The armature (32) may be pressed out of the frame
to release drive end imll bearing (33). If necessary
spring ring (34) and felt grease retainer (33} van be
removed.

SE-8
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There is no need to disassemble brush holders (38
and 47) from frame end unless test proves the posi-
tive holder s shorfed, or unless they are badly
Dent or brokes, If removal is necessary, furn out
negative brush holder screws (36) and terminal
screw nuts (40) to free all pa

Do not remove pole shoe screws unless necessary
to replace pole shoes or field coils. If necessary,
lurn ‘out pole shoe screws (43) several turns, then

on heads to loosen pale shoes (50) from keyed
sLols in frame before furning screws completely

Air intake shields (53) may be removed at any time
during the di

CLEANING, INSPECTION AND REPAIR

Clean all parts except gaskets, felt grease retainer,
armature field coils and brushes in cleaning Solvent

Dlow dry with compressed air. Wipe armature,
field coil and brushes clean with clot dampened
in white gas and blow dry with compressed air.

Examine all parts carefully for wear. Give close
‘attention to condition of insulators, armature wind-
ings, field coil wrapping and surfaces of pole shoes
nearest armature.

I play can be detected in ball bearings, replace

DUO-GLIDE - SPORTSTER
SERVI-CAR

them. Pack bearings, liberally with "Grease-All"
grease before assembly of parts.

ASSEMBLING GENERATOR

Assemble generator in approximate order of dis-
assembly. Install field coils in frame. Insertarma-
fure and assemble the felt retainer, spring ring and
bearing. Use arbor press lo push bearing in place.

Assemble brush holders to frame end and slip
frame end in place over frame. If frame end 132
tight fit, it may be drawn inic place by tightening
frame screws. Bring field coil leads (1, 2 and 3
Fig. SE-7A) through smaller opening in frame end
and lead 4 through larger openinz. Select lead ends 1
and 3. Run lead 1 behind field coil terminal, make
loop and place it over fiel coil terminal. Twist
leads 2 and 3 as in first half of shoe tying operation
and secure to field terminal with terminal serew {18,
Fig. 5E-T). Twist leads 2 and 4 in similar manner
and attach to positive brush terminal with brush in
place. Be sure lead 3 is behind frame screw. As-
semble negative brush.

Assemble commutztor end of generator in reverse
of order disassembled, replacing same number of
shims (17, Fig. 5E-T) thal were removed.

Install gemerator in reverse order of removal as
described in "Removing Generator,” standard gen-
erator. Test gemerstor as described in "Testing
Generator Output,” standard generator,

FRAME END LOCATING PIN

Figure SE-7A. Fan Cooled Generator Wiring

SE-10

Revised: 10-63



SECTION 5F

MANUAL
CIRCUIT BREAKER

ELECTRICAL 5

CIRCUIT
BREAKER

CIRCUIT BREAKER

DESCRIPTION

The. ignition system has two circulls, the primary
cireuit and the secondary circuit. The primary cir-
cult consists ol the battery, switch, primary coil,
reaker points, condense associated wiring.
The secondary circuit ponaiats ol the secondary S0l
the spark plugs and associated wiring.
The circult breaker has two functions. First, the
breaker cam and cantact points open and close the
low tension eircuit between the battery and igniticn
coil causing the coll to produce high voltage dis-
charge to the spark plugs. the cirouit
breaker times discharge for proper engine firing.
The following three types of circuit breakers are in
uset
SINGLE CONTACT POINT CIRCUIT BREAKER WITH
MANUAL ADVANCE (Fig. 5F-1).
The breaker points are operated by a cam Witha
narrow and wide The narrow lobe times the
frant cylinder and the wide lobe times the réar cyl-
indez. A single ignition coll fires both spark plugs
at the same llmﬁ hll one spark occurs in the exhaust
stroke of one cylinder and the other spark fires the
combustible ;nu n the other eylinder 1o produce
the power stroke. Timing ls advanced or retarded
by manual rotation of circuit breaker base In relatioa
to cam.

. Breaker cam
. Fiber cam follower
. Cam timing mark

. Eccentric adjusting screw
. Timing mark
. Adjusting stud lock nut
10. Timing adjusting stud plate
11. Wire stud screw
12. Circuit breaker lever
13. Pivot stud
14. Contact point and support
15. Timing adjusting stud
16. Cover retainer

17. Control wire lock screw

SINGLE CONTACT POINT CIRCUIT BREAKER WITH
AUTOMATIC ADVANCE (Fig. 5F-14).

Automatic advance circuit breaker functions the same
way as the manual advance tlrl:nll breaker except
that the spark timing cam is automatically
22 iomgina Speod incrmscs Thswngh ackivn of tie Tiys
weights in the cirenit breaker base, This insures
correet spark timing to suit both starting and run-
ning requirements.

DOUBLE CONTACT POINT CIRCUIT BREAKER (Fig,
SF-18).

Ignition spark is produced by operation of separate
eircuit breaker contact polnts and ignition colls for
each spark phg The breaking of each set of breaker

ats by a e-lobe cam on the umu- shaft do-
tormines me spark timing. ingl ]
opens the breaker polnts, Thatviduatly Heing aiter-
nate cylinders every crankshaft rovolution.

1966 Sportster and Servi-car

1966 Electra-Glide

1. Breaker cam 9, Circuil breaker head

2. Fiber cam follower au

! Cam timing mark 10. Circuit breaker head
. Condenser 11. Wire stud screw

s Contact points 12, Circuil breaker

6. Adjustabile point lock lever
sore 13. Pivot stud

7. Eccentric adjusting  14. Contact point and
screw support

8. Timing marks {1965 15. Stem elamp nut
model) 16. Stem clamp

Figure 5F-1. Single Contact Point Circuit Breaker -
Manual Advance

Reévised: 10-65

Figure 5F-1A_ Single Conlact Point Cireuit
Breaker - Automatic Advance
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. Cam
. Fiber cam follower
Gam Hizine ik
Cenden

Front eytinder Gontack po(nt:i
Rear cylinder contact points
Lotk serew

Adjusting screw

Timing mark

Adjusting stud lock nut

10, Timing adjusting plate

11. Wire stud serew

12, Circuit breaker léver

13. Pivot stud

14, Contact point and support
15. Timing adjusting stud

16. Cover retainer

17. Control wire lock screw

PEanEmg

Figure 5F-1B. Double Contact Point Circuit Breaker

OPERATION

In tracing the current through the ignition system the
initial current comes from the battery. The current
flows from. the battery through the primary coil to
ground and back to the battery while the points are
closed, When the cam opens the points, the circuit
is broken so that a high voltage surge is-produced
from ignition coil primary to secondary. This volt-
age Will cause a spark to jump the air gap of the
plugs

The condenser is connected to the circuit breaker
points and functions to produce a quick collapse of
the magnetic field in the coil so that high volktage will
Be produced. In doing this, the condemser acts to
prevent current from continuing to flow across the
‘contact points after points. open.

The engine must be timed to fire at the proper point
before top dead center on the compressicn stroke of
cach eylinder. This procedure is covered under
subsequent beadings.

5F.2
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TROUBLE SHOOTING

Disengage spark plug cable and insert a metal rod,
screw or mail into each spark plug cable. Arrange
csble end so tip of inserted metal object is 1,/4"

spark is obtmimed. If mot, it i3 an indication of 2
weak eoil, dead battery, broken or loose wires, etc.
Arcing of the points and hard starting indicates a
fauity condenser.

ADJUSTING CIRCUIT BREAKER POINTS
KOTE

Refer fo elther Fig. 5F-1, 5F-1A or 5F-1B
corresponding to circuit breaker used.

Circuit breaker paint contacts shoukd be checked for
gap and surface condition initially at 500 and 1,000
‘miles, and every 2,000 miles fhereafter, Polnt con-
taets that have undergone comsiderable use, may not
appear bright and smooth, However, this should not
be interpreted as meaning points are worn out. Cir-
cuit breaker points that are burned or pitted should
be dressed or renewed as desoribed in “Inspection
and ent of Parts.”

SINGLE CONTACT POINT CIRCUIT BREAKER.
Check the gap between the contact points with a
Ieeler gage (wire preferred). Point gap should be
exactly .020 In when the lever fiber (2) is on the
highest polnt of cam {1). Incorrect point gap spacing
affects ignition timing. To adjust the points, loosen
lock serew (8) and move the ?Cce‘lrlc adjusting
serew (7) to provide correet contact paint gap. Re-
Bighten 10ck Sevow (8] and apuin check the gapto ba
sure it remains correct.

DOUBLE CONTACT POINT CIRCUIT BREAKER. On
double cireuit breaker {Fig 5F-1B) adjust froat cyl-
inder contact points (5) (marked “F* on base) to .022
in. gap according to above procedure. Then adjust
rear cylinder costact points (SA) to .022 in. gap in
similar manner.

DMPORTANT: Check Ignitica timing whenever dou-
ble circuit bresker points are adjusted since any
change in rear comtact point gap affects ignition
timing.

CHECKING AND ADJUSTING IGNITION TIMING
MANUAL ADVANCE CIRCUIT BREAKERS

NOTE

Refer to ej(her Fig. 5F-1 or 5F-1B corre-
sponding 1o single or double circuit brasker.

Remove spark plugs to permit engine to turn casily.
Remove screw plug from timing inspection hole in
left side of crankcase. Telescope front push rod
ecaver so that opening and closing of valve can be ob-
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served. Remave circuit breaker cover and set cir-
cuit breaker point gap as described in "Adjusting
Circuit Breaker Points.”

Turn engine in direction I which (t runs until front
piston is on compression stroke (just after front in-
take valve closes), and continue turning engine very
slowly (less than 1/2 revolutioa) until timing mark

(8) on circuit breaker base aligns with end of timing
adjusting plate (10).

Rotate ciréuit breaker head counterclockwise against
stop (fully advanced position).

Timing mark (3) on cam lobe should now align with

clrcuu breaker arm fiber cam follower m Il: it
not, but is mly -umxg out of alignm:

llm\nr adjusting stud nut (9) . mn :lmm

breaker head to attain Il.ip'mm& Timing mark (8}

wm. no longer Hne up exactly with edge of plate un)

uwcuug alignment of timing mark with fiber cam
follower.

1, SINGLE CONTACT POINT CIRCUIT BREAKER.

Use & test lamp to determine when poist contacts

open as follows: Comnect one test lamp wire to coil

vire (13, Fig. 5F-2) at spark coll terminal. Cosnect
st lamp wire to the battery positive

e inar, ot Datteny negative terminal to eng|

With points closed, lamp will \ight, and poisks Open,

lamp will be out,

wam circult breaker fully advanced against its stop

and f{lywheel marks correctly positioned as shown in

Fig. 8F-3, contact points should just begin to open,

“light off." The Instant divection I8 reversed (spark

:l!nrdod} from full advance oy positica, poiats
1d begin to close, "light on.

If the cantact points remain closed, "light ca”, in u.-
fully advanced position, timing is late.

justing stud lock nut (9, Fig. 5F-1) and shift ciruut
breaker base counterclockwise until contact points
just begin to open (timing light just flickers or goes
off) in fully advanced position.

1t the contact points begin to open, "light off”, before
efreuit hm:mn is in fully advanced ‘position, timing
is exrly, Loosen adusting sud lock mut {0, Fig.
5F-1) and shift circuit breaker base clockwise until
contact points just begin to open, “light off*, in fully
advanced position.

Retighten lock mut (9} then move circult breaker from
Be sure to keep flywheel mark correctly positicaed
during the entire procedure.
NOTE: Timing ignition for front
automati

cylinder
cally times ignition for rear
cylinder.
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CHECKING TIMING. Install circuit breaker cover

(1, Fig. 5F-2), turn engine in direction in which it
rms ootil front piston is an compression stroke,

Continué to tum enginé Very slowly until points just

begin to open, "light oft. Flywheel mark should be

Socpocity Lotatid ta dspoction LolEAL At i Tig:
F-3.

If timing mark is forwird of correct position as
shown in Fig. 5F-3, timing is late, 1f timing mark
is to the rear of correct position as shown in Fig,
5F-3, timing is early. In either cage, re-adjust
timing as previously described

2, DOUBLE CONTACT POINT CIRCUIT BEREAKER

TIMING FRONT CYLINDER, Connect one test lai
wire to circuit breaker yellnw wire (124, Fig. bF-2) ?
(frost spark coil terminal), and the other wire to the
battery positive terminal. Ground baltery negative
terminal to engine. Time front cylinder breaker
points (marked "F" an circuit breaker base) with (ly-
wheel timing mark for (ront eylinder aligned in in-
spection hole s shown in Fig. 5F-3. Same as for
single coatact point manual advance cireuil breaker,

Figure 5F-3, Ignition Timing - Sehematic -
Manual Advance Cireuit Breaker

TIMING REAR CYLINDER. Counect ane test lamp
‘wire to clrouit breaker black wire {12A, Fig. 5F-2)
{rear spark coil terminal) and the other wire tg the
Battery positive terminal. Ground battery negative
terminal to engine.

Fully advance circuit breaker.

Turn engine {lywheel shaft in direction in which it
runs until the mark on the cam approaches the cam
follower fiber on the rear cylinder breaker points.

Continue rotating engine very carefully In same di-
rection uniil timing mark for rear cylinder (marked
“R" ¢n fywheel] is aligned in inspection hole as
shown in Fig. 5F-3.

5F-3
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["MasvaL
ADVANCE | 1

22, 224, 228, 22C. Stem

10, 104, 10B. Base 23, 23A, 23B. Casket or O-ring
. Stud nuts and washers 24 Cam
1. Cover 12, 12A, Cable 25. Clip (2)
1B. Caver 13. Wire stud fiber washer 25. Flyweight (2)
2. Cover retainer 14. Wire stud 27. Flyweight spring (2)
2A. Cover serew and lock washer 15. Wire stud insulator 28. Washer {4)
3, Wire stud screw 16. Adjusting stud lock nut 20, 204, 208, 28C. Camshaft
4, Wire stud nut snd lock washer 17. Adjusting stud 30. Gear pin
5. Lever, contact paint 1. Adjusting stud plate 31. Gear
6. Adjustable point locking screw 19, Control wire lock screw 32, Shaft washer
7. Contact point and support 20, Base retainer 33. Eccentric screw
8. Condenser bracket and screw  20A. Base yut and washer (2) 34, 34A. Stem clamp
9. Condenser 21, 21A. Crankcase screw (2) 35. Clamp nut or boles

Figure §F-2. Circuit Breakers - Exploded View
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NOTE: Flywheel is not marked for rear cyl-
inder timing on 1861 Duo-Glide engines made
prior to Eagine No. G1FLH 7987 and piston
position must be used as an alternative to
flywheel timing marks as {ollows:

Piston position cen be determined by using
spark timing gage Part No. 95885-81 which
screws into spark plug hale. Gage rod con-
tacts pisten top to indicate piston position.
e rod has two marks. When engine is
turned over so gage rod has moved to highest
point, {rear cylinder piston at top dead center)
set gage collar exaetly at lower mark on gage
rod. Piston position before top center is in-
dicated when engine is turned over and pisten
moves 50 rod upper mark comes even with
If timing gage is not available,
rear cylinder head can be removed and piston
position measured with a scale or dial indi-
cator.

With circuit breaker fully advanced against its stop
and flywheel timing mark for rear cylinder correctly
positioned as shown in Fig. 5F-3, contact points
should just begin to open, "Hght off.” The instant
direction is reversed (spark retarded from full ad-
vance position), points should begin to close, "light
s

I contact points remain closed "light on” in the fully
advanced position, tinicg i3 ate - point ccntacts set
00 close together.

If contaet points begin ta open "light off” before cir-
cuit breaker is in fully advanced positios, timing is
early - point contacts set too far apart.

Te correct rear cylinder timing, the breaker points
must be readjusted 50 Comtact points just begin to
open (timing light just flickers or goss off) when cir-
cuit breaker is fully advanced.

NOTE: This will result in 2 differest point
contact opening than original setting of .022in.

Check the réar cylinder timing with timer cover ln-
stalled, using same procedure as given ia
paragragh heading, "Checking Timing,” but using
rear cylinder breaker points and rear cylinder fIy-
wheel timing mark.

NOTE: If engine is in chassis, test lamp can
be connected to circuit breaker wire and en-
gine (ground). With ignition turned on, lamp
will light with points open and go off with
points closed, exactly opposite from battery
‘hoolap previously described.

CHECKING AND ADJUSTING IGNITION TIMING

AUTOMATIC ADVANCE CIRCUIT BREAKER

NOTE

Refer to Fig. 5F-1A - Automatic Advance
Circuit Breaker.

Follow same procedures as for mamual advance cir-
cuit breaker, aligning advance tming mark (Fig.
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5F-34) in center of inspection hole according to
modai belng worked on as shown. Nofe that cam

turned clockwise with flyweights (gainsi
slop: bl position while checking timing.

Tiniog mark (3) on top cdge of circuit breaker cam
(1] align perfectly with breaker arm fiber
cam follower (2). If it does not, shift cizeuit breaker
head to attain alignment as follaws:

1966 and later models )uve r:'lamp {16} on eircuit
breaker stem to allow adjustment range.
Loosen clamp aut or tnlm (15) and shift circuit
breaker head (10) clockwise (retard) or counterclack-
wise (advance) to aitain alignment. 1965 models
have slottéd holés in timer plate for base sluds lo
Loosen circuit breaker

w to attain align-
ment. Timiag marks (8) will no longer exactly line
up. Retighten nuts (9) securely, but care must be
taken not to over tighten or breaker head base plate
will distort and affect timing.

Circuit breaker cam must be fully advanced clock=
wise against stop when checking alignment of mark
(3) with fiber cam follawer (2).

SERVECAR
(B S
i GlF) BEFORE T0P
DEAD CENTER
SPORTSTER H
===
FRout PSTO 116"
WARK (45 BEFORE TOP
DEAD CENTER
DUO-GLIDE
ELECTRA-GLIDE

. ADVANCE
> ERONT PISTON
kK 7/16" (35 BEFORE
TOP DEAD CENTER

Figure SF-3A. Ignition Timing Schematic,
Automatic Advance Cireuit Breaker
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NOTE
Cam (1) engages flyweights on cam shaft in
either of two positions 180° apart, but only
ane of these positions will give correet igni-
tion timing, If cam (1) is removed for any
reason and engagement with flyweight is lost,
see subsequent paragraph, “Installing Circuil
Breaker."
Use a test lamp to determine when contact points
open following the ssme procedure as for the MAN-
UAL ADVANCE SINGLE FONTACT POINT CIRCUIT
BREAKER and adjust circuit breaker head 5 shifting
45 necessary to obtain approximate timing

NOTE

The abova timing will be nppmximul‘ ar:;hu,
vatardad) because of civcuit breaker drive
géar lash and endplay wikich exist when .
is not operating, To set ignition timing ac-
curately, it wmust bo checked with o slmh
Mght timing gun with the exgine running a
cording to the procedure in the ynuum;
paragrapl,

CHECKING TIMING WITH STROBE LIGHT

With enghne vunaing cam will automatically be in ad-
vanced position above Idle speed. To check advanced
spark timing operate engine between 1500 and 2007
RPM using Strobe-light timing light to view timing
mark. Timing light leads should be comnected to
front spark plug, ground, and positive red wire to
battery torminal. A clear plastic Uming hole plug is
available for screwing into the crankcase hole for
viewlng the flywheel timing mark to prevent ofl spray
while the engine I8 running, Order Timing Mark
View Plug, Part No, 96205-85, Adjustment in liming
is made with engine running by loosening eircult
broaker stem elamp or head nuts slightly and rotate
head into carrect poition. See Figure 5F-3B.

MOVING CIRCUIT BREAKER (Fig. 5F-2)

Thoroughly clean area around eircuit breaker and
blow all looge dirt from crankcase with compressed
alk, -and proceed as follows: On manual advance
types, disconnect spark control wire from eireuit
breaker adjusting stud (17). Remove circuit breaker
caver (1) and unlateh cover retainer (2) from holes
in base (10 or 10A), On automatic advance type, re-
maove screw and lockwasher (24) to remove cireuit
breaker cover (1B).

DUO-GLIDE MODEL

Remave the front cylinder head from the engine on
models prior to 1962 to provide sufficient clearance
for removal of circuit breaker assembly. See Duo=
Glide Cylinder Head, Section 3B. Using circuit
breaker wrench, Part $4501-56, remove two screws
(214). Shaft and housing assembiy can be lifted from
gear case. On manval advance types, slip lusem
ar 104) and retainer (20) from housing. 1
automatic advance type, remove auts and wasi-ers
(204) then slip base (10B) from housing. On 1968
autematic advance type, remove stem clamp nul (35)
and clamp (34} to free entire circuit breaker from
crankease.

SF-8
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1964 AND EARLIER SPORTSTER AND 1363 AND
EARLIER SERVI-CAR MODELS

Remove base (10) and retainer (30) exposing two
serews (21) securing ShAft and housing assembly to
gear case cover. Remave screws (21) and lift shafi
and housing from gear case cover.

Figure 5F-3B. Checking Timing with Strobe- Lite

1985 AND LATER SPORTSTER AND 1064 AND
LATER SERVI-CAR

On carlier models, remove nuts and washer (20A)
which secure base to stem. Remove base (10B) ex-
posing two screws and washers (21) securing shaft
and housing assembly lo gear case cover. Remove
screws (21) and lift shaft and housing from gear case
cover. 1966 automatic advance type,
stem clamp bolts (35) and elamp (34A) to r
elreult breaker from erankcase,

INSPECTION AND REPLACEMENT OF PARTS (Fig.
EF-1, 6F-1A, 5F-1B and 5F-2)

Using cloth with clean white gasoline, wipe circuit
breaker clean and inspect parts.
Inspect circult breaker contact polnts (5 and 8A). 1f
lever fiber (2) is budly worn, replace polnts, Points
that are burned or pitted should be replaced ar
dressed with a clean, fine-eut contact point file. Do
not attempt 1o remove all roughness nor dress polnt
surfaces down smooth: merely remove scale or dirt,
Contact point file should not be used on other metal
ild not be aliowed 10 become groasy or dirty,
Never use emery cloth or sandpaper 10 clean points,
since particles will embed themselves and cause
arcing and rapid burning of points.
Circuit breaker poinis should be replaced, if contict
point pressure §5 not within prescribed limits of 14
to 18 oz. Check pressure wilh a spring gauge. The
scale should be hocked 1o the breaker lever alan
angle of 80 degrees with the point surface and read-
ing taken just as polnls break, Excessive pressure
causes rapid wear of fiber black, cam, and contact
paint. Insufficient pressure will permit high spoed
point bounce which will, in turn, cause arcing and
burning of the points and missing of the engine.
Poinl fices must seat squarely against each other.
1f bent, square up by bending contact plate;
Ta replace a set of circull breaker points, loosen
screw (11) and slip condenser wire and connection
from Serew. Lift circuit breaker lever (12) from
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serew (11} and pivot stud (13). Remove screw (6)
and circuit breaker contact point and support (14).
Install new poinis In reverse order of disassembly.
Position cireuit breaker lever (12), lever noteh mg-
istered with screw (11), between brass washer and
condenser  wire Be sure point faces seal
squarely against each other. Adjust point gap as
previously described in "Adjusting Circuit Bresker
Points.”

Lubricate breaker cam with a trace of grease when
poinis are replaced or every 5000 miles. Also re-
move eam and lubricate shaft with very light grease
Delco Remy No. 1980954 or equivalent. Replace cam
in correct position.

Check circuit bresker advance action by
moving cam in direction required lu:ld\awewe@.ls
to their fully estended posifion. Thea release the
cam and see if springs return to the fully retarded
position. Correct causes for faulty action by clean-
ing and lubricating shaft, cam and flyweights and re-
placing weak Springs.

Be extremely careful 1o avoid excessive lubrication,
If too much grease is used, the eXCess is apt to gel
on the contact points and cause them to burn.

For maximum operating efficiency it is recommended
practice to replace circuit breaker points when
pitted, burned or worn excessively.

The condenser {4) is a relatively long life panand
will not require frequent replacement. However,

{he condenser is suspected of being defective :impl;
replace with a proven pew condenser and
whether engine performance is- improved. A con-
denser thal is defective will have eilher an open or
short circuit. An open cireuit will be evident by ex-
cessive arcing at breaker comtact poinis and a
shorted circuit will have no noticeable spark at the
contact points.

Examine the circuit hreaber base pivot stud (13) for

ar or damaged condi circuit breaker
base (10, 10A or 108} ng, 5F-2 on stem, (22, 224,
338 or 22C) for free turaing, but not loose fit. If
base has too much clearance on stem, the circuit
breaker point gap will vary as the tase is shifted
for spark control. If base is found extessively worn
or damaged in any way, resew il

Examine the coil to circuit breaker low tension wire
(12 or 12A, Fig. 5F-2) for brittle or cracked insula-
tion and broken strands and replace if defective. In-
spect circuit breaker wire stud insulator {15) and

fiber washer (13) for brittle or cracked condition.
Unless inspeetion shows insulation defective, it is
1Ot necessary to remove stud, insulator and washers.

Examine cam advance mechanism on automatic ad-
vance circull breakers to see that flyweights (26)
move cutward freely and springs (27) return them in-
ward against stops. Check for loosepess of cam
(24) on spindle (29B or 29C) and wear on sides of
fiyweight (26) ears which engage slots in cam. Check
springs (27) and replace if stretched or distorted.
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To disassemble mechanism pry clips (25) from
grooves in pivol pins on stem plate (298 or 20C).
Inspect teeth or worm gear (31) for excessive wear
and damage. Check the amount of end play and side
play of shaft (29, 28A, 29B or 29C) in stem, End
play in excess of 008 in. or excessive side play of
shaft in stem bushings will affect ignition timing and
aiso allow Gil from cam gear base to enter breaker
assembly base to contaminate ignition points,

If renewal of shaft or stem parls is necessary re-
move pin (30) from gear and Lift or press circuit
breaker cam shaft from gear. Withdraw eam shaft
from bese. If bushings have excessive wear, tlimer
stem assembly can be replaced or stem assembly
can be rebushed by drifting out old bushings and in-
New bushings should req'ui!‘e
na reﬁming thn reassembling gear and breake.

shaft spacer washer (.062 thick), (USB
macln, L072 thick) ar (078 thick) to obtain a .001
007 in. shaft end play.

When sssembling circult breaker shaft in breaker
stem, always secure gear and spacer washer 1o shaft
with new steel pin riveted in place. Rotate shaft to
be sure It is free in stem.

INSTALLING CIRCUIT BREAKER

INSTALLING CIRCUIT BREAKER 1964 AND EARL-
IER DUO-GLIDE MANUAL CIRCUIT BREAKERS

Remove spark plugs to permit engine to turn eastly;
remove screw plug from liming inspection hole m
left side of crankease. Telescope front push rod
ecover so that apening and closing of valve can be ob-
served. Turn engine in direction in which it runs
until front piston is on compression stroke (just
affer front intake valve closes) and continue turning
engine ver-y slowly (less than 1/2 revolution) until
timing mark on flywheel is aligned in the
u\speaammleasmmmmn 5F-3.

Assemble circuit breaker as follows (See Fig, 5F-2):

Position circuil breaker btase assembly (10 or 104)
on shaft and stem assembly (22 or 22A4), wrapping
wire (12 or 12A) clockwise around shaft, Install

Base retainer (20) over wire, retainer ends facing
down and toward front cylinder, Engage cover re-
tainer (1) with holes in base and register retainer
ends in locating notches of base retainer (20).

Mzke sure timing mark (8, Fig. 5F-1 or 5F-1B) on
eircuit breaker base aligns with end of adjusting
stud plate (10).

Install a new circuit breaker gasket (23 or 234, Fig.
SF-2) using gasket sealer. Turn circuit breaker
shaft counterclockwise approximately 60 degrees
from position where mark on cam lobe lines up with
Dbreaker lever fiber.

T insert cireuit y into gear
case, with adjusting stud pointing toward the front of
motorcycle and screw holes of stem housing lined up
with mounting holes in craskcase, Move circuit
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breaker base (10 or 104) to fully advanced position
(counterclockwise) and observe how close timing
mark on cami lobe lines up with breaker lever fiber.

NOTE

On_double contact breakers, mark on cam
lobe. must align with breaker lever fiber on
contact points for front cylinder, This set
of ?u;ﬁaclpﬂx s identified on breaker base
by (F)

It fiber does not line up with cam lobe timing mark,
1A cireuit breaker assembly and turn shaft gesr so
engagement with driving gear | changed one tooth,
Agaln check cam lobe fiming mark for alignment
wilh lever fiber. Repeat this procedure until gear
engagement is attained which closely aligns eam lobe
mark and lever fiber, then secure circult breaker
assembly to crankcase.

Adjiist fgnition timing previous paragraph
[Checking and Ad.]uitin( lmlum Timing” In this
section,

1863 & EARLIER SERVI-CAR
1864 & EARLIER SPORTSTER
MANUAL CIRCUIT BREAKERS

Remove spark plugs to permil engine to turn easily;
remove serew plug from timing inspection hole m
left side of erankcase. Telescope [ront push r

cover o that opening and :Inllnq of valve can be dl-
served. Turn engine in direction in which it runs
until front piston I8 on compression stroke (just
after fromt intake valve closes) and continue turning
engine very slowly (less than 1/2 revolution) until
ndvance timing mark on flywheel is sligned in the in-
spection hole, a8 shown in murn 5F-3.

Install & new clroult breaker gasket (23) uning gasket
soaler. Insart circult breaker shaft and stem as-
sembly inio gear case cover with wire (12, Fig.
5F-2) ‘inserted in kole of stem Mange. Before engag-
Ing clreull breaker driving gear, turn shaft counter-
elackwise, approximately 60 degrees from position
where mark (3, Fig. 5?-1)m:nm Ipbe lines up with
breaker lever fiber block. screws (21, Pig.
BF-2) snug, but not tight, 'rmpwung position base
on shaft and stem assombly in fully advanced posi-
tion,

Obgerve how closely mark on cam lobe lines up with
lever fiber, If it does not line up, remove screws
(21, Fig. 5F-2), lift circuit breaker shaft and stem
assémbly from gear case. Turn shall gear o its
engagement with ite driving gear is changed on tooth.
Check again according 10 breaker cam mark. Re-

fiber, Then tighten screws (21, Fig. 5F-2).

Wrap wire (12) clockwise around shafl (28) and in-
stall base retainer (20) over wire, retainer end fac-
ing down and towards front cylinder (as i

on matorcycle), Engage cover retainer with holes in
base and register retainer ends in localing notches of
base retainer (20). An easy way 10 engage retainer
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retainer notch 15 1o insert cover retainer
(}1 mdertmsdhesprdzmm-[ ), Then, with a
screwdriver, move retainer (20) uatil its
noiches register with enda of retainer {2).

ignition timing. See previous paragraph
ch«:lu' and M,'-m Tgnition Timing” in this

1865 ELECTRA-GLIDE AUTOMATIC ADVANCE
CIRCUIT BREAKER

Remove pl s to permil engine 1o turn easily;
remove screw plug from timing inspection hole in
left :iﬂv.- of crankease. Telescope front push rod

served. Turn engine in direction in which it runs
until front piston is on compression stroke (just after
front intake valve closes) and continue turning enging
very slowly (less than 1/2 revolution) until timing
mark {YS& ifaﬁmml 15 aligned in the in-
spection hole.

Assemble circuit breaker al follows: (See Fig,
5F-2). Lubricate camshaft of shaft and stem

{22C) and install 'h'nk!r cam (24) on cam-
shalt so that notches in cam engage with Mywelghts
(26). Place br-klr base (10B) on stem and shaft
assembly. on nuis and washers (20A) but do
nol tighten.

Stom mounting stud slots in breaker base are offset,
and base can be installed only in one powition to allow
full range of cireult breaker adjustment, Be sure to
align timing marks (8, Fig. 5F-1A) on Stem and
breaker base.

Install a mew circuit breaker rubber seal (23B).
Turn circuit breaker shaft counterclockwise approx-
imately 00 degrees from position where mark on
cam lobe lines up with breaker lever fiber, Tem-
em (22C) into crankcase with timing
~1A) toward outside of engine with
es in stem housing aligned with screw
holes in crankcase, With flywheel retarded ignition
timing mark in center of timing hole in crankcase,
observe how close umhq marks on cam lobe Hies up
with breaker lever fi

If fiber does not line up with eam lobe timing mark,
1ift circult breaker mssembly and turn shaft gear 8o
engagement with driving gear 18 changed one tooth,
Again check cam lobe timing mark for alignment
wih lover fiber. Repeat this grocedure vatl goar

is attained which closely aligns cam lobe
vk il levi foew, thin Rbtirs Sircull Meedbsr
assembly to erankease.

ignition previous paragraph
"camxng and .w-uu :gnmm Timing" in this
1964 & LATER SERVI-CAR AND 1965 SPORTSTER
AUTOMATIC CIRCUIT BREAKERS

Remove spark plugs to permit engine o turn easily;
remove screw plug from timing inspection hole in
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left side of crankcase. Telescope front push rod
caver 50 that opening and closing of valve can be ob-
Served. Turn engine in direction in which it runs
until front piston is on compression stroke (fust
after-front intake valve closes) and contimue turning
engine very slowly (less than 1/2 revolution) unii
timing mark (Fig. 5F-3A) on flysheel is aligned in
the inspection hole.

Assemble circuit breaker 25 follows (see Fig SF-2);
On automatic advance circult breakers, lubricate
camshaft end of shaft and stem assembly (22B) and
install breaker cam (24) on camshafl so that notches.
in cam engage with flyweights {26). Place breaker
‘ase {10B) on shaft and stem assembly. Put on outs
and washers {(20A) but do not tighten. Stem momhne
stud slots in breaker base are offset and base ean

installed only in one position to allow full range ot
cireuit breaker adjustment. Be sure to zlign timing
marks (8, Fig. SF-1A) on stem and breaker base.

Inatall 3 new circuit breaker pasket (23) using gasket
sealer. Insert circuil breaker shaft and stem as-
sembly into gear cage cover with wire (12, Fig.
5F-2) inserted ln hole of stem flange. Onaummaim
advance cireuit breakers, stem (228) should be

cuit bieaker driving gear, lurn Shaft counterclock-
wise, approximately 50 degress from position whers
mark on cam lobe lines up with breaker lever fiber
block, Insert serews (21, Fig. 5F-2) smuz, bot not
tight. Tempararily position base on Shafl and Stem
assembly with timing marks aligned.

With flywheel ignition timing mark in center of hole
in. ¢rank¢ase, observé how closely mark on cam lobe
lines up with lever fiber. I it does not line up, re-
mave serews {21, Fig. 5F-2), Lift cirenit breaker
shaft and stem assembly from gear case. Turn
shaft gear 5o its engagemml with its driving gear is
changed one tooth. Check again according to breaker
cam mark. Repeat this procedure until gear engage-
ment is attained which closely aligns m;-h on cam
with breaker lever fiber. Then tighten screws.

Position base assembly on skaft (26B) with timing
marks on base (8, Fig. 5F-14) in alignmeat and
tighten hold down nuls and washers {204, Fig. 5F-2)
snugly, but do not overtighten.
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Adjast jgmition timing,
“Checking
section.

See previous paragraph
and Adjusting Igastion Timing” tn ihis

1865 AND LATER ELECTRA-GLIDE, SPORTSTER
AND SERVI-CAR AUTOMATIC ADVANCE CIRCUIT
BREAKER

Remave spark plugs to permit engine to turn easily;
Femove screw plug from timing inspection hole in
left side of craskcase. Telescope front push rod
cover so that opening and closing of valve can be cb-
served. Turn engine in direction in which it runs
until front piston is on compression stroke (just after
front intake valve closes) and continue turning enging
very slowly {less than 1/2 revolution) until timing
mark (Fig. 5F-3A) on flywheel is aligned in the in-
spection hole.

Assemble circuit breaker as follows: (See Fig,
5F-2). Lubricate camshaft end of shaft and stem
assembly (22D) and install breaker cam (24) on cam-
shaft so that nolches in cam engage with fyweights
(26). Place breaker base (I0B] on stem and shaft

assembly. Install nuts and washers (20A), Do not
over-tighten. Install new seal (23B). Before install-
ing eircuil breaker, turn shaft gear to approximately
slign cam mark (3) with cam follower (2) as shown
in Fig. 5F-14. Inserl circuit breaker into gearcase
with wire toward rear of engine. This will position
circuit breaker points to outside of engine permitting
access to adjusting serews when cover is removed.

With flywheel ignition timing mark in center of
timing hole in crankease, cbserve how close Hming
marks on cam lobe lines up with breaker lever
fiber.

U fiber is not close to cam lobe timing mark, lift

gearcase 1o gel approximately close alignment of
fiber and cam mark. Reinstall stem clamp (34 or
34A, Fig. 5F-2) and tighten elamp nut (or bolts)
(35) being sure cam mark and fiber are still in align-
ment.

Adjust igmition timing. See previous paragraph
“Checking and Adjusting Kgnition Timing” in this
section.

SF-6C
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SECTION 56

IGNITION COIL

IGNITION COIL

DESCRIPTION

The ignition coil is 4 pulse transformer that trans-
forms or steps up low battery or generator woltage
to high voltage necessary to jump the electrode at
the spark plug in the engine cylinder head. Inter-

nally, coil consists of primary and secondary wind-
ings with laminated fron core and sealed in water—

proof insulating compound. Case canmot be takea

apart or coil repaired.

TROUBLE SHOOTING ALL MODELS

NOTE
Interpret references to “plug, “ecn-
denser"” ete,, as “plugs,” "cables, -

sers” when more than one are used.

When hard starting ot missing indicates a faulty
sgmition. system, first, check condition of source of
current (battery or magneto depending on model of
metoreyele). K lamps light with full brilliancy and
horn blows, indicating current scurce is in at least
fair condition check, clean or replace spark pluz.
I this does mot correct performance, inspect eircuit
breaker points and install new condenser. H con-
dition persists, try a new ignition coil. (In the case
where two ssparate coils are installed determine
which is believed to be faulty.)

Temporarily substitute 2 new ignition coil by attach-
ing it at any convenient point near old coil (coil will
function without being securely grounded). Transfer
tarminal wires 1o new coil according to the infor-
mation given in the wiring diagrams pertaining to
the model being worked on. Attach new cotl cable to
the spark plug, U ignition trouble is eliminated by
the temporary installstion of new coil, carefully in-
spect old coil for damaged cables and insulstion. The

Insulation on cables (and cn scme modsls the cotl it- 1. Spark plug cable
self) may be cracked or otherwise damaged allowing 2. Spark plug cable boat
high tensioa current to short to mefal parts. This is 3. Ignition coil
most noticeable in wet weather or when motorcycle 4. Positive terminal strip
has been washed. 5. Negative terminal

6. Posttive terminal
Replacing pluz cable is the only repair that can be
made to an ignition coil I this does mot correct Figure 5G-2. Ignition Coils -
faulty coil performance, coil is defective. 1961 to 1964 Duo-Glide

Revised: 9-66 5G-1



SECTION 5G
Electrical - Ignition Coil

REPLACING SPARK PLUG CABLE
{Fig. 5G-2 and 5G-2B)

Remove old cable (1) from <oil terminal and install
new cable. Always be certain that cable boot or cap
(3) 18 securely tightened to the coil tower to prevent
moisture dirt from contacting the high teasion
lead. Heplate boot or cap if demaged or loose fit-
ting.

(Fig. 5G-24)

Warm coll sligntly o soften sealing compoind 30 0
cables may be pulled out easily, wi

T ottt Sl cponk A Mo e & b
turning "ON" ignition switeh (circuit breaker points
must be closed). Have new cables ready with ends
trimmed and rounded so they will follow the holes
left in sealing compound. Clip off old cable at plug
end and transfer cable packing nut, (4) cable washer
(3) and new cable packing washer (2) ento the new
cable and dip new cable end in very light oil. Re-
move old cable and quickly install new cable making
certain it bottoms in the coil. After cable is in-
stalled turn seal nuts down against rubber packing
washers to secure and seal it.

When replacing cables 4o not heat catl too hot, doing
$0 will soften sealing compound to the extent that
cable holes through compound will close up as oid
cables are pulled cut, blocking the insertion of new
cables. If this happens, allow coil ta cocl and then
form new cable holes using & piece of tubing with
saw teeth filed in one end. Tubing should be of
slightly larger diameter than cable. Holes through
compound must be open 50 cables can be inserted all
the way to thelr seats, where they contact high ten-
sion winding terminals; atherwise thers is 2 gapin
the high tension circult and cofl will net function.

1. Spark plug cable 4. Mounting screw
. Terminal cover (2} 5. Nut
3 Spark coil 8. Washer

Figure 5G-2C. Ignition Coil - Sprint

5G-2

ALL MODELS

3. Cable washer (2)
4. Cable packing mut (2)
5. Ignition cotl

1. Spark plug cable (2)
packing

Figure 5G-24. lgnition Coil - 1960 & Earlier
Duo-Glide, 1963 & Earlier Servi-Car, & Sportster

i. Spark plug cable
2. Spark plug cable boot
3. Tgnition coil

Figare 5G-2B. Ignition Coil - 1964 and Later
Servi-Car, 1965 and Later Electra-Glide,
& Sportster

(Fig. 5G-2C}

Unscrew spark coil csp and pull spark cable from
spark ccil. Remove rubber seal, seal cover and cap
from end of old cable and install on new cable with
cap going on first, cover second and seal last. Place
rubber seal far enough up on Cable 84 that when fn-
stalling new csble in spark coil, brass pin inside of
eoil will pierce cable. Slide cover oa sealand secure
assembly with cap.

Revised: 9-66



SERVICE _
SECTION 5H

MANUAL

SPARK PLUGS

ELECTRICAL 5

SPARK
pos H

SPARK
GENERAL

Harley-Davidson spark plugs (Figure 5H-1) have beea
designed to give maximum life and efficient combus-
tion of fuel. They are available In various "heat
ranges, each for a particular service application,
Plugs are labeled with numbers 2, 3, 4, or 5the
lowest number {ndicating the “hottest” plug. Desig-
nations -4 and 7 ure special-purpose plugs.

For normal service, the spark plug as recommended
in motoreycle specifications, Section 1-A, should be
used on a particular model. However, for special
service conditions, a “colder™ or "hotter” plug may
be desired, 1f, for instance, the number 4 plug is
used on original equipment for normal service, the
number 3 plug could be used for slow speed or short
Fun operation while the number § plug could be used
for the Mgher speods of highway tra
throttle operation, I is not uncommon for best re-
sults to be obtalned with plugs of differeat hral
vanges in front and rear cyliaders, with the fr
usually the colder.

REMOVING SPARK PLUGS

Disconnact wires from plugs,
snap-on typs. Use a deep sock
spark plug wrench to loosen plugs.
dirt from plug base with compres
movimg plug,

connection is simple
rench or special
Blow away
air before re-

PLUGS

CLEANING, INSPECTION AND REPAIR {Figure SH-
2)

Examine plugs as soon as they have been remaved,
The depasits on the plug base are an indication of the
correctness of the plug haat Tange and officiency, as
well as a guide to the general condition of rings,
valves, carburetor and ignition systen.

A wel, black and shiny deposit on plug base, elec-
trodes and ceramic insulator tip (A) indieates an oil
fouled plug. The condition is caused arn rings
and pistons, loose valves, weak battery, faully igni-
tion wires, elrcuil breaker trouble, woak coll Gr a
cold plug.

A dry, fluffy or scoty black deposit (B) indicates
tug is gas fouling, a result of a too rich carburetor
air-fuel mixture, long pericds of engine idling or a
cold plug.

An overheated plug (C) can be tdentified by a lght
brown, dry, glassy looking deposit, This condition
ma accompanied by cracks In the insulator Up
and I8 caused by 100 Lean an alr-fuol mixture, 4 hot
running engine, valves nol seating, improper ignition
timing or too hot a plug for the service. The oxide
doposit on the spark plug 18 a conductor When hot. It
will causa plug to misfire, especially at high speed,

th a rusty brown 10 tan powdery depasit (D)
Imllclhn a balanced ignition and combustion condis

Figure 5H-1. Spark Plug Heat Hange

Revised: 10-65
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SECTION SH
Electrical - Spark Plugs

tion. With leaded gasolines the deposits may be white
or yellow. In either case, ignition functions

the deposits if only light and the depasits should be
cleaned off at regular intervals to keep them from
bullding up.

When spark plug electrodes have become eroded
away (C) to the point where gap Setting is difficult or
impossible, the plug should be replaced. Plugs with
eracked insulator should also be discarded.

Clean plugs with a sand blast cleaner. Rotate plug
tap while agplying sand blast to clean Insulator and
electrades. Cleaning time should be carefully limited
lo Just vhit s ecusmary o clein depoatts rom (n-
sulator nose. Prolonged use of abrasive bl

wear away insulator. Normally three to five i
of sand blasting Is sulficient. Never use metal in-
struments to remove deposits from plugs,

SETTING SPARK GAP

Belore setting spark gap on used plugs, pass a thin
point file (or nail file) between electrodes to produce
flat, parallel surfaces to facilitate accurate gauging.

Use only a wire type gauge. Bend the outside or
Ereuoed. aloctrod b5 cakp & ighe drag On O gaces

5H-2

ALL MODELS

is felt when passing it between electrodes. Never
make adjustments by bending the center elottrode.
Set gap o all plugs as shown under Engine Specifica-
tions Section 3A.

TESTING SPARK PLUGS
Check the sparking ability of a cleaned and regay

INSTALLING SPARK PLUGS

Before turning spark plugs into cylinder heads, check
Idite o theaids o Ml AN @) SE Botn
depcatts. ta eplisder boad wili gecetrating ol asd
clean out with tap or old plug

sket and turn plug down fin-

Install new spark plug ga:
ger tight, Tighten to 15 pounds with torgue wranchor

3/4 of a wrn,

Check and adjust engine idle speed and mixture set-
ting after installing new set of plugs i nocessary,

Revised: 9-61
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SECTION 51

REGULATOR

DUC-GLIDE
ELECTRA- ELECTRICAL 5

SPORTSTER

peahiids REGULATOR I

REGULATOR

GENERAL INFORMATION

‘This section covers testing and servicing of regu-
lators for al Harley-Davidgon, motorcrle models,
except Spri

Two unit voltage rnmamm and three unil current
and voltage re e used o control geaerator
output ta the Sectrioal syatem.

Normally the regulator does not require atteation at
regular service Intervals; however, point cleaning,
point. setting and air gap adjustments may be neces-
#aky If regulator is nol functioning correctly

Four basic tests are required:

1. Test the generating system to determine whether
the generator or regulator is at fault

2, Test the cutout unit closing voltage.
3. Test the voltage control unit setting.

4, Test the current control unit setting.

Voltage and current settings for all regulators are
are listed in following table of specifications, Figure
51-1.

Befare making any checks or adjustments, the charg-
ing circ be operated appraximately 15 min-

utes to bring regulator to normal operating temper-
ature. Regulator cover and gasket must be in place

Two methods are used for making regulator tests,
the methor used depending upon the type of squipment
available.

Revised: 7-64

METHOD 1 employs separate voltmeter, ammeter,
fixed resistances of 1/4 ohm and 1-1/2 ohm, and 25
watt varisble field resistor. This is the methad out-
lined in detall in the Delco-Remy Service Bulletins,

METHOD T employs single test instrument Incorpo-
rating the same componeats as Method I, and in ad-
dition has & variable load resistance. The equipraent
used is a VAT 26 voltage-ampere tester manufac-
tured by the Sun Equipment Carporation,

METHOD |
TESTING DELCO - REMY REGULATORS

12 VOLT)

GENERATOR-BATTERY SYSTEM (6 or

Covers all models except Spavister XLCIl

SEE TG~

A, TESTING THE € ERATING SYST]
1-2)

URE Sl-

Disconnect battery wire from rvegulator
terminal and connect L Rdeytigto the negative lead of
an ammetor (0- pores). Connect positive am-
metor Tead 16 regulator “BAT terminal.

2. Connect the positive lead of a voltmeter (0-20
volts) to the regulator “GEN' terminal, Comneat
voltmeter negative lead to ground on motoreycle.

3. Disconneet the wire from ihe regulator "F'" ter-
minal and connect this wire ta a lead of a field
trol variable resistor. Coanect other lead of fleld
contral variable resistor 1o ground on moloreyels
Set field control knob to open position

-

4. Operate engine at 2000 RPM (approximately 40
MPH).

5. Slowly turn field eontrol knob toward direct posi-
tion until the ammeter reads:
15 amperes for 6 voll systems using standard
equipment generators (Models 58 and 61 genera-
tors)

20 amperes for heavy duty fun-cooled generators
{Models 51 and 53R generators)

10 amperes for 12 valt generators (Models 64 and
&5 generators)
If ammeter reading is as specified, generator ts not
fauliy and difficulty is in regulator. Make regulator
tests B, C and D.

6. 1f there is no ammeter reading or reading is low,
observe waltmeter reading. If voltmeter reading is
below 6 walts oa 6 valt systems, or below 12 volts on
12 volt systems, generator requires service-

5t-1
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SECTION 51
Electrical - Regulator

AT 39101 PeeSg1 Pux [T 1X 303005 | "y 01 @ 541 - LE1| F&l - @€t | 161 - ¥l Z/RL/0SL - Q6L VAL EETE
7 s0iEI i
e oot P avo G| BOVATOA NI-LAD | HFANNN §.HAHALOVANNVIY | NOSQIAVA-Ad THVH
20JEIAURE HASPIAR(- £SLITH 1M BasT] FOVLION VINDA AVIEd
SHOLYINOTY HAS0T
o HLMM SIRVA AVD YTV UOLVINDAH IOVLI0N SHOLYTEE
NI 640" AVD HIV HOLY 1IN0 INFORNS 110421 TV
MOLYINOT F0VLI0A SHOLYINDAH
47040 TV
108 0011 S0-018hL
fost-wm|  detrr- 0w 9 mazmy
vl [ Wi ¢ VoIt g RO IL] HI0158L
o9 - 0%%) aderion
(i) T s L 9-0trL
SOI-GET 10RO WaoN | {E°L - 0°0) | (L9 - 6790 adejgon
1303 19 PUE 6 “HTS 19PON TL o wa g s o6 HIL Vb oruvL
oI5
0 DU 0 19PN
a0y gan
i ¥
asnon
oh L) ne FITET] A 1
¥i
adrioy
E9T-521 S1opN wea ¢ s UL 400 Ry F)
1= £e0) avenoy
» wbsn)
0y i 19 [ win ¢ 1Skl
502 - 571 asipon,
7 wossmy
o o Y16 18R
s
7 marmy
0 nun g A e 0TI 15150,
DNLLLES 34xL  |uSEAAN NLATING| 3NN NOSQIAVA
HOLVINOAN  [BOLVINOFM, AHANIS SMIULLIVANNYA | ~AFTHYH
preT) AN -0 TIG
45 FHNOAI0NA | MBAWAN IAVE HOLCINO®N
TT0A) JONVE | SAIVY SONVE GNV| DNILS3L 804
AN¥ LNARISA Y INTRISAIY
RIOLYIADEI AWE 00730

svonEst2adg 1991 JoremIoy “1-1¢ AmALE

Revised: 9-66

512



LUO-GLIDE - ELECTRA-GUIDE
SPORTSTER - SERVI-CAR

SECTION 51
Electrical - Regulator

REGULATOR mm 0

VARIABLE RESISTANCE

TOBATTERY” AMETER VOLTMETER

GENERATOR

173 OHM FIXED RESISTANCE

_ VARIABLE
RESISTANCE

NOLTMETER GENERATOR

Figure 51-2.

7. If voltmeter reading ks high, over 7.5 volts on &
volt systems or over 15 valts on 12 volt systems,
the cutout relay Is not closing. Make tests B, C
and D,

NOTE

Béfore making adjustments or servicing reg-
ulator, identify regulator by number stamped
on regulator base, or mounting bracket, thea
refer to table Fig. 51-1 which contains ser-
vice Information for desired regulator. Delco
Remy Bulletins listed in table may be obtained
from a Deleo Remy service station or the
Harley-Davidson Motor Co.

TESTING CUTOUT RELAY UNIT CLOSING VOL-
TAGE (THE SAME CONNECTIONS ARE USED AS
IN TEST A (FIG. 51-2.)

1. Turri field control variable resistor to open posi-
tion,

2. Opérate engine at 1500 RPM (appraximately 30
MPH]

3, Slowly turn Field Control knob toward direct po-
sitio to dacraass ceristance o field circall. Voll-

points
wvoltmeter
reading before meter pointer "Hckt"m read battery
voltage, After cutout points close, ammeter will in-
dicate a current flow.
I closing voltage 15 not within specifications (See
Fig. 51-1) adjust setting according to manufacturer's
service bulletin. (See Fig. 5I-1.)

€. TESTING VOLTAGE CONTROL UNIT SETTING
(FIG. 51-8)

1. Remove battery wire from regulator battery
"BAT" terminal. Connect a 1/4 ohm resistor (not
less than 25 watts) in series with the removed bat-
tery wire and the regulator battery “BAT" terminal.
2. Cannect the positive lead of a voltmeter {0-15
volts) 1o the regulator “BAT" terminzl, connect the
ngative lead to ground.

Revised: 7-84

Figure 51-3.

3. Remove wire from regulator fleld "F" terminal
and conneel s 25 watt variable resistance Field
Control in geries with the removed wire and the reg~
ulator field "F" terminal, turn contral knob to direct
position (no resisiance)

8 Valt Regulator - Operate engine at 2000 RPM (ap.
pm:mmy 40 MPH). Tum field control resistor
'Opm pn. ion thes to "'Direct” position to

c,:le regulato: ok vollmeter reading. Reading
Pird B tsater Iy woltage Fogulator wotting.

12 Vait Double Cotact Regulator - Operate engine
2000 mEw {appraximately 40 MPH), Turn field
ab 1o

control resistar ki ‘Open” position then to
“Direct position to eycle regulator, Check volt-
meter reading. Reading indicated on voltmeter ls
the voltage regulator setting of the upper contacts
(shorting contacts), Voltmeter reading should
within manafacturer's specifications (See Fig. 51-1),
Maintain engine speed, slowly rotate field control re=
sistor toward "Open” position 10 increase resistanco
unti] voltmeler reading drops slightly and then remning
steady, This indicates the voltage setting of the lower
conacts (series contacts), The voltage difference
between the settings wo sty of contucts
should be within apnmcaum {See Fig, 51-1),

1f voltage readings are not within specifications, ro-
place requlator or service and adjust settings (See
“Servicing Regulator”)

Kever ground the 12 voll gemerator or reg-
slator field terminal while these two units
are comnected and operating. This will burn
up the upper set (shorting set] of contacts
of the voltage eontrol unit,
D. TESTING CURRENT EDNTROI; UNIT SETTING
ON 3 UNIT REGULATORS (FIG. §1-4)
1. Remove battery wire from regulatar "BAT ter
miral and connect to negative lead of ammeter (9-30
amps). Ceanect positive lead of ammeter to reg-
ulator “BAT" terminat.

51-3
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Eleclncal 5 Regumtor

REGULATOR __CONNECT TO
GROLND

TERY
TOBAT AWETER VOLTMETER coprpamg

Figure 51-4.

2, Connect positive lead of voltmeter to regulator
battery BAT~ terminal and sézative voltmeter lead
o ground.

3. Turn ¢n light and eoanect additional load to the
batlery to drop the voltmeter veading to ome volt
below voltage regulator setting.

4. Operate engine at 2000 RPM (approximately 40
MPH) and note reading on ammeter, If reading is
st within regulator specifications (See Fig. 5I-1)
replace regulator or adjust according to manufac-
turer's Service Bulletin.

GENERATOR S¥STEM - WITHOUT BATTERY

{8 Volt)

Covers 1904 and sarlier Sportster Model XLCE,

‘A. ‘TESTING THE GENERATING SYSTEM (FIG. 51-5}
NOTE

Make all tests with light switch in off posi-
tion to prevent possible light burnoat.

1. Connect an ammeter and 1-1/2 ohm resisior in
serles between regulator terminal marked “GEN”
and ground. (Use regulstor mounting bolt for

DUQ-GLIDE - ELECTRA-GUIDE
SPORTSTER - SERVI-CAR

zromnd) Diseomnect “F terminal lead at the reg-
ulator 10 open the generator field cireit-

2. Start ensiie and run at slightly faster than normal

idle speed. 1 ammeter shows any current flow,

generator field is grounded internally or in wmng

Barness, and zeneralor TEpair is NECessary.

is bo carrest flow, procesd to make the rl)llcl\lmg
s

3. With engine running at idle as before, pomen-
tarily ground the disconnected generstor field lead
by touching it en the regulator mounting bolt. If
ammeror does nck show a5y, eurzent fiow: the-sie
erstor field t 1s open, or the generator arma-
ture circuit is at fault, and generator must be re-
paired. If ammeter shows sudden jump in output,
the generator is functioning normaily, and trauble
i5 located elsewhere.

4. Recomnect “F~ terminal lead to repilalor. Heg.
ulator can NOW checked fo determine if it is
Bctioming Wﬂj Make regulator Tests B, C
and D.

NOTE
Before mahmg adjustments or  servicing
regulator, identify regulator by number

stamped on repulator base or mounting
bracket, then refer to fable Fig. 5I-1 which
contains service information for desived reg-
ulator. Delco-Remy bulletins listed in table
may be obtained from Delco Remy serviee
station or the Harley-Davidsen Motor Co.

TESTING CUTOUT UNIT SETTING AND VOL-
TAGE CONTROL UNIT SETTING [FIG. 51-6)

1. Remove the red wire from regulator terminal
marked "BAT". Comnect a 1-1/2 obm resistor be-
tween the regulater terminal marked "BAT" and one
of the regulstor mounting bolts (ground). Conmect
2 voltmeter to the same termimls with negative
lexd of voltmeter to the Tegulator moudting bolt.

2. Run emgine at fast idle. A reading of 3 volis
or more indicates that the relay is functioning
properly.

1+1/2 OHM RESISTOR
AMMETER
GENERATOR

BEGHATOR e mesISTANGE 12 04

Benmgacr GENERATOR

Figure 51-5.

Figure 51-6.

Revised: 7-(i4




DUO-GLIDE - ELECTRA-GUIDE
BPORTSTER - SERVI-CAR

The cutout relay “sefting is not critical. The only
requirement is that the relay close at 2 low engine
speed.

At a very slow engine (dle the voltage may Qustuate
between zero and § volts. This is 2 normal condition.

3. With the regulator cover in pasu and the reg-
ulator at operating temperatur,

reading falls within the Limits gives i Fig. 511,
indicates that the voltage regulator is operating
properly.

If the voltmeter reading does not fall within the lim-
its given in Fig. 5I-1, the voltage resulator must
e replaced or adjusted according to manufscturer’s
Service Bulletin,

METHOD |
TESTING BOSCH REGULATORS

12 VOLT SYSTEM WITH OR. WITHOUT BATTERY
Covers 1965 Sportster Models XLH ond XLCH

NOTE

This regulator is a sealed unit and no servic-
15 oo aa:umu; is necessary or

When scme difficulty arises, checks can
i made to determine if the regulstor is
controlling generator output vmn'n speeifica—
tions. If voltage readings are mot within
it oot g replaced.

A. TESTING GENERATING SYSTEM (FIG. 51-7)

1. Disconneet wire or wires from regulator battery
terminal "B+". On XLH models, coanect these wires
together.

2. Connect one lead from 1-1/2 chm resistor (mot
less than 100 watt rating) fo the regulator "Be™
terminal. Connect the other lead from the resistor
to the Positive terminal of an ammeter (0-15 amp}.
Connect the negative ammeter lead to ground oo
motoreycle.

3. Connect the Positive lead of a voltmeter {0-15
volts) to regulator "D+' terminal, connect the nega-
tive lead to ground on chassis.

4. Distonnect wire from regulator field "DF" termi-
nal and connect this wire to one leadof a field control
variable resistor, comnect other lead of the field
control to ground on motorcycle chassis. Turn field
control to "Open” position.

5. Operate engine at 2700 RPM - (approximately 45
MEPH}.

6, Slowly rotste field contral resistor knob toward
the 'Direct” position until ammeter reads 10
amperes, then immediately turn the control
“Open" position. I a reading of 10 amperes is
obtained, generator is O.K. and any difficulty in the

Revised: -84

SECTION 51
Electrical - Regulator

1-172 0HM
RESISTOR

CENERATOR

Figure 51-7.

charging circuit is caused by 4 faulty regulator or
defective wiring. Inspect wiring and make regulator
tests B and C. If a reading of 10 amperes cannot
e obtained and voltmeter reading is below 12 volts,
generator is in need of service.

1f no reading is obtained on ammeter but voltmeter
reading is 15 volts or higher, cutont relay is do-
fective 2nd regulator should be replaced,

CUTOUT HELAY UNIT CLOSING
vm.mas - SAME CONNECTIONS ARE USED AS
IN TEST A (FIG. 51-T)

L Turn field control resistor knch to “Open'
positica,

2. Operate engine at 2000 RPM (approximately 35
MPH).

3. Slowly turn fleld coatrol toward “Direct” position,
As the resistance is decreased, the voltmeter read-

ing will increase. Note the highest reading cn the
itaictee Salv s pointer "kicks”. This will be
the relay closing voltage. Repeal cperation a few
times, each time returning the field control resistor
to “Opea” position. If the closing vollage is not
‘within spedni:aﬁ.ms. {see Fig. S5I-10 replace
regulator.

C. TESTING VOLTAGE CONTROL UNIT SETTING.
(FIG. 51-8)

Two tests are required:
1. Testing regulator voltage setting under load.
51-5
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£. Testing regulator voltage sefting under no load.

Testing Valtage Selting Under Load

1. MaKe samé connections s used to make previcus
Test B, except move positive voltmeter lead to
repulator "B+ terminal. See Fig. 51-8.

2. Turn field control resistor to "Direct” position
(no resistance in field civenit).

3. Operste engine at 2700 RPM {approximately 45
MPH) and note reading on voltmeter. This reading
will be the voitage under load.

‘Pesting Voltage Setting Under No Load

1. Remove 1-1/2 ohm resistor used in previous
load test from circuit by discomnecting
ammster lead. Place field control resistor in Di-
rect position (no resistance).

2. With engine running at 2700 RPM, mote volt-
meter reading. This reading will be the voltage at
o

Readings taken in Losd and No Load tests must
be within speeifications or Temulator be re
placed. See Fig. 51-1 for specifications.

METHOD Il
TESTING DELCO - REMY REGULATORS
(VAT 26 TESTER)

GENERATOR-BATTERY SYSTEM (6 OR 12 VOLT)
Covars all models except Sporster XLCH

A. TESTER CONTROLS
Turn ground polarity selector to negative; Load
Contrel knob to Direet; Ammeter selector to 1004
position; and voltage seleetor to 16V positica for
12 volt system, or BV position for & volt system.

B. TESTER CONNECTIONS (See Fig. 51-8)
1. Remove "BAT" lead from voltage regulstor.

2, Conneet Regulator lead "R” of tester to "BAT™
terminal of Tegulator,

3, Connect Battexy lead "B" of tester to battery
wire vemoved fram regulator.

4. Conneet Ground lead “G* of tester to ground of
motoreyele.

5. Connect Positive voltmeter lead to "GEN" termi-
nal of regulator,

6. Connéct Negative voltmeter lead to grousd of
motorcyele,

7. Remove wire conrected to regulator field “F”
terminal and ¢onnect this wire to a lead of the field
control variable resistor, the other lead of the fleld
control resistor i3 connected to ground on motor-
cyele. Turn field esntrol to "Open” position.

51-6
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@ VARIABLE RESISTANCE

YOLTAGE
REGULATOR

€. TESTING GENERATING SYSTEM.

1. Operate engine =t 2000 REM (approximately 35
MPH).

2. Slowly turn field control resistor knob to “Direct”
position until ammeter reads:

13 amperss for 6 volt systems using ‘stand-
ard equipment generat

20" amperes for heavy duty fan-cooled gen-
erators (6 volt)

10 amperes for 12 valt generators.

I smmeter reading is as specifiod, generator is not
at fault and difficulty is in voltage regulator or
wiring. Mazke regulator Tests D, E, and F.

)

SENERATOR

Figore 51-8.
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3. H there is oo ammeter reading or reading is
low, cbserve soltmeter reading. If voltmeter read-
ing is below § volts on 6 volt systems or below 12
wolts on 12 wolt systems, genersior requires service.

4. If voltmeter reading is over 7.5 volts on & wolt
systemis or over 15 volls on 12 volt systems, the
eutout relay is not closing. Make following Test D.

NOTE

Before making adjustment or servieing regu-
lator, identify regulator by Deleo Remy num-
ber stamped on regulator base or mounting
bracket. Then, see table, Fig. 3I-1.
contains service information for the desired
regulator. Delco Remy Bulletins listed in
table may be obtained from a Delco Remy
service station or the Harley-Davidson Motor
Co.

D. TESTING CUTQUT RELAY UNIT CLOSING
VOLTAGE

Use same tester connections as previous Test C.
(Fig. 5180

1: Turn field control varizble resistor to "Open”
position.

2. Turs load ¢ontrel nob to "Direct” position.

3. Operate engine at 1500 RPM (approximately 30
MPH).

4_Slowly turn field control resistor Xnob toward
“Direct” position chserving voltmeter.

As resistance is decreased in field cireuit, voltage
will rise. Note highest reading before meter pointer
"kicks” to read battery voltage. Repeat operation
several times, each time field eontrol to
"Open” position. Highes: reading obsevved is the
cutout relay closing voltage.

If closing voltage is not within sperifications (see
Fig. SI-1), replace regulator or adjust according
to manufacturer's Service Bulletin.

E. TESTING VOLTAGE CONTROL UNIT SETTING
{FIG. S-1

Ssme connsctions are used 3s m previous Test D
except move Positive voltmeter lead to regulator
Battery “BAT" terminal and remove grounded lesd
of the field control variable resistor and comnect to
regulator field "E*' terminal. (See Fig. S1-10]

1. Turn field control knob to "Direct” position.

2. Turn load control 1o the 1/4 ohm position.

6 Volt Regulator - Operate engine at 2000 RPM {an-
proximately 40 MPH). Turn field control resistor
knob to "Open” position then to "Direct” position to

cyele reguiator. Check voltmeter reading Reading
indicated. on ¥oltmeter is voltage regulator sefting.

Tssued:  7-64
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E—" REGULATOR

BATTERY

Figure 51-10.

12 Volt Dosble Contact Regulator - Operate sagine
“Open' position then to
“Direct” position to cycle regulator. Cheek voll-
meter reading. Reading indicated on voltmeler is
the voltage regulator seiting of the upper contacts
(shorting contacts) Voltmeter reading should be
within manufacturer’s specifications (See Fig. 5l-1).
Maintain engine speed, slowly Totate field control re-
sistor toward “Open” position to increase resistance
until voltmeter reading drops slightly and then re-
mains steady. This indicates the voltage setting of
the lower conlacts (series contacts). The voltage dif-
ference between the settings of the twa sets of con-
tacts should be within specifications (See Fig. 51-1).

If voltage readings are not Within Specifications, re-
place regulator or service and adjust settings (See
“Servicing Regulator”)

wver ground the 12 volt generalor or reg-
ulator field terminal while these two units
are connected and operating. ‘This will burn
up the upper set (sharting set) of contacts
of the voltage control uait.

F. TESTING CURRENT CONTROL UNIT SETTING
ON 3 UNIT REGULATORS

Use same comnections as previous Tesl E, Vollage
Conirol Test. (See Fig. 5I-10}.

1. Turn field conirol to "Direct” position.

2. Operate engine af 2000 REM,

3. Turs load egntrol clockwise uatil maximum réad-
ing 1 obiained on ammeter.

This readine will be equal to ihe current limiter
setting. If not within specifications (see Fig. 5I-1),
replace or adjust according to manufaclurer's Serv—
ice Bulletin and retest. Take final reading with
resulator cover in place.

5164
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Figure 5I-11.
GENERATOR SYSTEM WITHOUT BATTERY (5
VOLT)

Covers 1964 and earlier Sportster Model XLCH

A, TESTER CONTROLS

Turn ground polarity selector fo Negative: load
cel

control knok to D ammeter sefector to 1004
position: and vollage seleetor to 6 valt position.

B. TESTER CONNECTIONS {See Fig. 5I-11)
1. Remove wires from regulator "BAT™ terminal.

2. Connect Regulator lead "R” of lester to regular
"BAT" términal.

3. Connect Ground lead "G of tester to ground on
matareyele.

4, Connect Positive lead of voltmeter to regulstor
“GEN" terminal

5. Consect Negative lead of volimeler to ground on
motorcycle.

6. Remove wire comected to regulator “F” terminal
and coanect this wire to a lead of the field control
variable resistor. Connect other lead of field cantral
to ground on molorcycle. Turn field control vari-
able resistor to "Direct™ pasition_

Battery lead "B of tester is not connected.

€. TESTING GENERATING SYSTEM

1. Operate engine at 2700 RPM [approximately 45
MPH),

2. Turn load control clockwise until a 13 ampers
reading is observed.

If Teading is 15 amperes or mare, generator is not

at fault and difficully is in voltage regulalor. Make
Tests D, E and F.

H no ammeter reading is oblained or reading is low.
cbserve voltmeter reading, If reading is below 6
volls, generator requires service. I voltmeter

51-6R
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reading is high (over 7.5 valts), the cutoul rela,
is not closing. Make Test D following,

TESTING leﬂ‘ RELAY UNIT CLOSING
vum‘.\n}:(ng -11)

1. Comnnect battery lead "B" of tester to 1-1/2 ohm
connection on side of tester.

2. Torn field control varisble resistor to "Open”
pasition.

3. Turn load contral koh to. “Direct” position,
4. Operate engine at approximately 2000 REM (35
MPH.

5. Slowly ture field control knob toward the "Direct
pasilion 10 decrease resistance in generalor field
circuif. As the resistance is decreased, voltmeter
reading will increase until a kickback of the volt-
‘meter needle is observed. The highest voltage noted
will be the cuiowt relay closing voltage. Repeat
operation several times, sach time turaing the field
control to “Open” pasilion. If the c!nsmg voltage
is not within specifications (see Fig. 51-1), adjust
according to mansfacturer's Service Bulletin and
retest,

GEMERATOR

Figure 51-12.

. TESTING VOLTAGE CONTROL UNIT SETTING
(FIG. 51-12)

1. Move positive voltmeter lead to regulator "BAT"
terminal.

2. Move field control lead from ground on motor-
eycle to regulator field terminal,

3. Turn field control variable resistor to “Direct”
position.

4. Operate engine af 2700 RPM, (ipproXimately 45
MPH).

5. Tum field control variable resistor to "Open”
position, then to "Direct” 1o cycle regulator. Ob-
serve voltmeler reading.

§. If voltmeler reading is nat Within specifications
{see 51-1), replace or adjust regulator according to
mamufacturer's Service Bullets

Issued: T-84
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METHOD Il
TESTING BOSCH REGULATORS
(VAT 26 TESTER)
12 VOLT SYSTEM WITH OR WITHOUT BATTERY
Covers 1965 Sportster Models XLH and XLCH
A, TESTER CONTROLS

Turn ground polarity selector to Negative; load con-
tral knob to Direct: ammeler selector to 100A posi-
tion; and vollage Selector to 12 volt position,

B. TESTER CONNECTIONS (SEE FIG. 51-13)

1. Remove wires from regulator “Bs” lerminal. On
XLH models, connect these wires together,

2. Conmect Rﬁuhm lead "R of tester to regulator
terminal "B+7.

3. Connect Ground lead "G™ of tester to gromsd on
metoreyele.

4. Connect Pasmve voltmeter lead to regulator ter-
minal "D+ ‘and connnect Negative lead to ground on
mmnmyclg,

5. Remove wire from regulalor lerminal “"DF" and
connect {his wire o a lead of the field control v
able resisior. Counect the ofher iead of ihe field
contzol to ground on motorescle. Turn field con-
trol to "Direct” position. Tura load controi to "Di-
rect” pasition.

Battery lead "B" of tester is nol comnected for this

€. TESTING GENERATING SYSTEM

1. Operate engine at 2700 RPM (approximately 45
MPH).

2. Slowly rotale Joad control clockwise until a read-
ing of 10 amperes is observed.

SECTION 51
Elcctrical - Regulator

3. I 3 veading 0f 10 amperes is oblained, generator
is mot at fault and difficully is due to A fully Te
Intor or defective wiring. Inspect wiring and make
Tests Dand E.

4. If @ reading of 10 amperes cinnol bo obtzined and
voltmeter reading is below 12 volts, generalor is de-
fective.

5. If no reading is oblained on ammeter but volt-
meter reading is 15 volls or higher, cutaut relay is
Regulator should be replaced and vireuit

retested.

D. TESTING CUTOUT RELAY UNIT CLOSING
VOLTAGE

Make Same connections as in previous Test C, ex-
cept connect Iatlery lead “B" of tester fo 1-1/2 ohm
connection on side of tester,

1. Turn load control to "Direct” position.

2. Turn field control variable resistor to "Open”
position.

3. Operate engive at 2000 RPM (approximately 35
MPH)-

4. S0wly turn field confrol variable vesistor (oward
“Direct” position while observing (he volimeler. As
resisiance is decreased in field circutt, vollage will
rise.

Observe highest volimeter reading before voltmeter
pointer kicks back. Hepeal operation several limes,
each time returming field control to "Open” position,
Highest reading observed is Lhe cutont relay closing
“oltage.

If closing voltage is not within specificalions (ses
5I-1), replace regulator.

GENERATOR

Figure 51-13.

Issued:  7-64
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E. TESTING VOLTAGE CONTROL UNIT SETTING.
{FIG. 51-14)

Two Lests are pequired;

1. Testing regualtor voltage setting under load.

2, Testing regulator voltage sefting under no load.
Tesling Voltage Setting Under Load

1. Make cosnection$ as in previous Test D, exeept
switch. positive voitmeter lead to resulator "Ba”
termingl, disconnect tester battery lead "B from
1-1/2 ohm connector on tester, discomnect field con-
tral lead from ground conneetion on maforeycle and
¢onnect this lead to resulator "DF terminal.

3, Tufn feld control resistor ta “Direct” position
{na resistanee Lo feld eireu).

8. Opotate engine at 2700 RPM (approximately 45
MPH).

4. Turn 1pad control knob clockwise to lead circuil
umil ammeter reads 10 amperes.

5. Voltmeter reading will be voltage seiting under
toad,

Testing Vollage Setting Under No Load

< Return load control knob to “Direct position.

. Turn tleld control resistor to "Direct” position.

. Operate engine at 2700 RPM,

e

- Vollméter veading will be vollage seiting at no
ad.

Both lead and no-load vollage readings must be within
specifications or regulator should be replaced. (See
Fig. 5I-1)

It is advisable to "flash” field coils whenever
wires have been removed from regulator; or
after generator or Dattery has been removed
and 15 reinstalled. This is done 10 make sure
generator has correct polarity. If polarity of
generator is reversed, relay points will vi-

SI-6D
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brate ‘and burn. On battery systems, "flash”
field coils by momentarily touching 3 jumper
wire between "BAT" terminal and "GEN" fer-
minal on regulator. after all wires have been
properly connected and before starting en-
gize.

On systems withott Dattery, coniect negative
lead of outside battery to generator frame and
flash positive lead to generator “A" terminal.

The momentary surge of current from battery
10 generator will correctly polarize genera-
tor.

SERVICING REGULATORS

Deloo Remy Regulator

Faulty operation of Delea Remy regu]alors may be
due: 1o ome or more of the {ollowing conditions:

1. Contact points dirty, oxidized or pitted — To
elean contacts, refer to mamifacturer's Service Bul-
letin, {See Fig. 5I-1)

After eleaning contacts, the air gaps and contact
Spacing must be adjusted. See Fig. $1-1 for lafor-
mation on the vollage regulafor and cutoul relay
air gap-and contact opening setting,

2. Grouad wire broken (short braided wire between
regulator base and mounting bracketl.

3. Defective fuse (in bolder near regulator).

4. Corrosien comtamination on regulator internal
parts.

After any faults have been corrected, regulating
wnits must be adjusted according to manufacturer’s
Service Bulletin. {See Fig, 5I-1).

Bosch vesnlatog

Service or adjustment to internal parts of Bosch
regulators is mot recommended since contact Spac-
ing and air gaps are faciory Set. If tests indicate
that the regulator is defective, it should be replaced.

NOTE

i a mew regulator is installed, it should be
checked ost in operation of the vehicle,
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BATTERY

GENERAL

The. battery serves as a storage place for current
used in starting the motoreycle; to operate acces-
sories when the enginé iS nOt TURRing and to provide
additonal eurrent, when necessary, over the amount
being generated, For a baltery o remain in good
condition, the current draw mmst be balanced by 3
current input. All Harley-Davidson batteries have
lead plates and sulphuric acid electrolyte units of
capacities suitable for load requirements under in-
tended use,

BATTERY CARE

Prompt and correct battery care determines the life
span of the unit. Therefore, for a longer useful life,
the battery solution level must be chﬁ:hed at weekly

intervals, Add only pus T approved water
s veoriasudel Joosl. some Divos At Bperatares

Be careful not to overfill. Overfilling will result in
some of the electrolyte being forced out through cap
vent holes, diluling or weakening the Solution
strength, An overflow of battery solution will cause
cables to eorrode and moOtorcycle parts near the bat-
tery to he damaged.

Clean battery and terminils when nécessary with a
baking soda-water solution. Be careful to avoid
getting any of the sclution into the cap vent holes.
When solution stops bubbling, flush off baitery With
clean water.

Coat terminals with grease or oil felt terminal post
washers after wires have been attached to retard
corroding,

CHARGING BATTERY
Never allow a battery to stand in a discharged con-
dition. - Start charging it at once at the recommended
continuous charge rate.

To determine the amount or condition of a battery
charge, check solution in each cell with a battery
hydrameter. When hydrometer reading is 1.200 or
less, battery is considered discharged and should be
removed from motorcycle and charged at the fol-
lowing maximum continuous charge rate: using ap-
propriate 6 or 12 volt charger.
12 volt 53 Ampere hour batlery - 10 amperes
12 volt 32 Ampere hour battery - 4 amperes
& volt 51 Ampere hour battery - 3-1/2 amperes
6 volt 22 Ampere hour battery - 1-1/2 amperes
G volt 10 Ampere hour battery - 1/2 ampere
2-6 volt 8 Ampere hour batteries
(Series connected - 12 volts )} - 1/2 Ampere

A higher battery charge rate will beat and damage

the battery. For this reasom, do not allow the small
meter

eharged battery in good condition, with full strength

electrolyte will be 1.270 or higher..

Revised: 3-56

Hydrogen gas, formed when charging, is ex-
plosive. Avoid open flame or electrical spark
battery.

Allowing 2 batiery to remain in a discharged con-
dition Will shorten its life, T is important that a
battery be kept well charged durlng below froezing
weather.

RECLAIMING SULPHATED BATTERY

I a battery has been allowed to stand in 4 discharged
condition for a period of time, the lead sulphate in the
plates will crystalize and not take & charge at normal
rates. Such batteries should be charged at ha!.l the
specified iny rate for twice

A longer charging time at a slower rate will many
times break down the Crystalline structure infoactive
materials and restore the battery.

CHANGING ELECTROLYTE

In normal service with average care, it is never
necessary to change electrolyle for the lifetime of
the battery. However, if the batiery solulicn is
spilled, diluted as 2 result of careless water addi-
tion, or meutralized by the addition of an alkaline
substance, the battery solution may be changed and
in Some cases near full capacity restored.

4 weak acid solution may be detected by charging the

battery until all eells gas freely and the gravity has

a rise for three succéssive readings taken

st hourly intervals. “Gassing’ is evidenced by

action in the electrolyte that may be detected

by sight or sound. Do not change electrolyte in a

battery with one or mare cells that failto gas. Sucha
rcondition indicates a structural failure,

Pour solution out of charged battery and fill with
water. Charge baitery again until maximum specific
gravity is reached. Pour out this solution and add
prepared battery electrolyte to specified level and
charge again for a short lengtn of time for full
capacity.

Check speeific gravity and add a little water if nec-
essary o bring solution down to desired maximum
limits.

The value of changing electrolyte in 2 fairly old
battery is questionable. By tipping over such a
baitery to drain the solution, the sioughed-off waste
materials accumulated by repeated charging and dis-
charging actions might be dislodged from the sedi-
ment chambers in the bottom of the battery and
deposited in the separators. This material is an
electrical conductor and thus may "tree” or catch
in the separators and cause a short eircuit,
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HORN

TRUMPET HORN - 1964 AND EARLIER
DUO-GLIDE AND SPORTSTER
If the horn does not blow satisfactorily, the trouble
may be caused by a constricted diaphragm, loose
terminal wires, or a discharged battery. Before

to correct harn by moving
the adjusting screw, it is recommended procedure
to trouble shoot as follows: | . SK-1 and SK-2}.

1. Check the battery for adequate current. Examine
the horn trumpet (10 or 11, depending on model
belng worked on) and power pack (6} for misalign.
ment with each other causing constriction of power
pack disphragm. To correct hom misalignment,
Ioosen horr power pack support bracket {18} or {17}

and horn support bracket nut (7), and correctly align
{10 or 11) and {§) with each other, Be sure the hormn
trampet does mot comtact any part of the engine.
If hors trumpet and power pack cannot be realigned,
check the power pack support bracket (16) or (17)
for bent condition,

2. Check to make sure horn pawer pack has not been
tightened more than 2 to 2-1/2 tumns on trumpet
stem. If tightened further, trumpet stem end will
obstruct operation of pack diaphragm.

3. Inspect bomn wiring for damage or loose con-
nections at the terminal points. Lo0se Of damaged
homn wires will result in inadequate voltage at the

1. Horn trumpet nut
2. Horn cover screw

mountinz balt (2)
6. Horn pawer pack 12,
7. Horn trumpet mounting mut

5

. Homn trumpet lock washer

j
g
1
-0
i

3, Horn cover rubber washer 15. Circuit breaker control coil
4, Horn wire terminals (2) 10. Horn trumpet clamp and horn bracket
5. Horn power pack bracket 11. Horn trumpet mounting 16. Horn power pack support bracket

Tubber washer
Horn trumpet mounting
rubber tushing

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

13. Horn trumpet plain washer
14. Horn trumpet mounting bolt

. Hora adjusting screw and mut
12, Horn trumpel screen

Figure 5K-1. Horn - Expioded View - Doo-Glide (1964 & Earlier)
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1, Horn trumpet nut

2, Horn cover screw

3, Horn cover

4. Horn wire terminals (2)

5, Bracket mount it,
washers and nut (2 each)

6, Horn power pack

7. Horn trumpet mounting nut

11. Horn trumpet

12. Horn trumpet mounting
rubber washer

13, Horn trumpet rubber
‘mounting bushing

14. Circuit breaker cable bracket

15. Horn trumpet mounting bolt

16, Horn mounting bracket

17. Horn power pack support brackit

18, Harn adjusting screw and nut

19. Homn trumpet screen

Figure following name of part indicates quantity necessary for one complete assembiy,

Figure 5K-2. Horn - Exploded View - Sportster (1964 & Earlier)

power pack, causing poor volume and tonal gualities.
Also, eheck horn button contact points for dirty or
correded condition,

4, Horn performance will be affected if dirt or water
accumulates in the trumpet or horn pack diaphragm
ccmpartment. This condition will dampen action of
the horn diaphragm affecting volume and tomal quality
of the hors, Remove trumpet and power pack and
clean out all scale and dirt. Shake out any aceu-
mulated debris from the power pack and reassemble.

DISASSEMBLY AND REASSEMBLY (Fig. 5K-1 and

To'disassemble the homn, simply follow the order of
disassembly as illustrated. When installing the born
power pack to the lrumpst, tighten the power pack
2 - 2-1/2 turns on the trumpet siem before tightening
nut (I). Be careful to correctly position all parts

5K-2

as shown to insure correct alignment of trumpet and
pack.

ADJUSTMENT

Lousen the center core jam nul Wilh a wrench, and
tum the slotted center core screw 1/2 turn counter-
clockwise with a screwdriver. Thenadjust the Phillips
ead tone adjusting screw until the horn blows. Turn
the ceater core screw elockwise until the horn rattles,

back off screw {counterclockwise) 1/4 turn,
While holding core screw in this position, tighten
core screw lock nut with wrench., Readjust the
Phullips head tone adjusting screw for desired tone,

1961 AND EAR

SERVI-CAR (Fig. 5K-3)

The harn operating (ground) button is on the handle-
bar.
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1. Horn front bolt, lock washer
and nut (3)
Horn froat
Horn diaphragm bolt, lock washer
and put (3}
Horn diaphragm retainer
Horn diaphragm
Horn back
Horn contact points
Horn elaghragei air gap Adsusting screw

batn’ ot of il . o

Figure following name of part indicates quumy
necessary for one complete assembly

Figure 5K-3. Horn - Exploded View -
1961 and Earlier Servi-Car

If the horn fails to blow or does nat blow satis-
factorily, eheck for loose, frayed or damaged wiring
leading to horn terminals, discharged battery, etc.

If these steps do nof correct the trouble, turm the
contact point adjuster serew located back of horn
until horn just gives a single click - them retard
screw until best tone is obtained. H horn fails to
operate after moving adjusting screw it is necessary
to disassemble horn for inspection and cleaning of
parts.

DISASSEMBLY (Fig. 5K-3)

Disconnect horn wires and remove horn from motor-
cycle. Remove three horn front boits, lock washers
and nuts (1) and remove horn front (2). Remove
three horn diaphragm bolts, lock washers and puts
{3), loosen retainer (4} 2nd horn diaghragm (5) from
horn back (8.

INSPECTION AND REPAIR

Brush all scale, rust and dirt from horn parts and
‘tlow clean compressed air. Examine interior
of horn for damaged or broken wires and cracked or
damaged terminal screw bushing, Make sure con—
tact points are clean

Air gap adjusting screw (6] skouldbe leftas originally
set by the manufacturer. However, in the event born
does not avpear to operate correctly after all other

Revised: 9-86
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e disorders have been eliminated (includes
cleamng of contact points), the air gap adjusting serow
can be turned to correct tone and output of horn,

ASSEMBLY

Assembly is the reverse prder of disassembly. Be
sure to correctly align the diaphragm assembly on
the born back and to readiust the Contact points. after
the born is assembled,

1962 AND LATER SERVI-CAR, SPORTSTER CH
1965 AND LATER DUO-GLIDE/ELECTRA-GLIDE
Horns are shows in Figurés 5K-4, SK-5, and GK-6,
If the horn fails to blow or doss not blow satisfac-
torily, check for loose, frayed or damaged wiring
leading to hovn terminals, discharged battery, ele,
If these steps donot correct the trouble, turn in con-
tact point adjusting screw, located back of horn, un-
til korn just gives a single click - then relard serew
until best lone is obtained. 1f horn fils to operate
after moving adjusting screw, entiré horn must be
replaced because il is permanently riveled together.
Mouning parts are replaceable.

1. Nut (2) 5. Adjusting serew
2. Bolt (2) &. Lock washer
3. Core nut 7. Washer

4. Bracket lamination (4) 8. Horn

Figure 5K-4. Horn 1962-63 Servi-Car
Sportster CH

N 6. Serew
2. Balt (2) 7. Lack washer
3. Core put 8. Insulator (2) (Early 64)
4. Lockwasher §. Plale (Early 64)
S. Bracket 10. Horn

Figure SK-5. Horn 1964 Servi-Car
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w
N

1. Nut
2. Bracket
3. Horn

Figure 5K-6. Horn 1965 Electra-Glide,
Sportster & Servi-Car

DUO-GLIDE - SPORTSTER
SERVI-CAR
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STARTER MOTOR

STARTER MOTOR

The starter motor is a 12-volt, series field 2-pole
or 4=pole drive motor which engages the clutch ring
gear through 3 Bendix type drive and a reduction

r unit. The two pole 2-brush type was used o
early Servi-cars. The four pole 4-brush iype is
used on the Electra-Glide, Servi-car and Sportster
models. A solenoid relay provides battery current
directly to the motor. The solenoid is controlled by
 button switeh on the handle bar. On some modls
control circuit has a cut-out switch in the transmis-
5i0n eover, Switch plunger contscts a pub on the
shifter can only when transmission is in peutral to
complete the starting circuit. This prevents starter
operation when transmission is in gear.

NOTE
Starter motor should never be operated son-
timously for more than 30 seconds without

pausing to let it cool for at least two minutes.
The motor is not designed for contimons op-
eration and sericus damage may result.

LOCATING TROUBLES

The starter motor is designed to be corrosion re-
sistant and requires very little maintenance. How-
ever, to insure satisfactory operation, periodic in-
spection of brushes and commutator should be made.
In the event starter motor fails to operate satisfac-
torily, the following checks should be made before
removing motor for inspection:

1. Wiring

Make sure the mounting and wiring connections are
tight and in good condition. The solemoid switch
should be firmly mounted and all wiring connections
should be clean and tight. Also inspect the connec-
tions to the battery and return circuit, as loose or
dirty connections anywhere in the circuit will cause
high resistance and reduced motor efficiency.

2. Battery

I the connections and wiring are found to be satis-
factory, the battery should be checked 1o determine
its state of charge (See Section 5J, "Charging Bat-
tery™). If the battery is charged and battery voltage
is reaching the motor without any excessive losses in
wiring or connections, the trouble may be attributed
o either the engine or the starter motor itself.

3. Switches

If the battery is charged but there is no current flow
to motor at all, trouble is probably in handlebar but-
ton switeh, transmission cutout switch or the sole-
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noid switch. This can be determined by by-passing
each switch with a heavy jumper (Réfer to wiring
diagram, Section 5B).
4. Engine
Excessive friction in the engine from tight bearings
or pistoas or fram heavy oil abviously makes engine
harder to crank. However, if engime is known to be
in normal condition and the Tést of the starting sys-
tem is satisfactory, the starter motor should be re-
moved for further checking.
NOTE: Electrical tests to locate causé of
starting system failures can be made using
the Sun VAT-26 Tester and applicable Service
Bulletins.
BEMOVING STARTER MOTOR AND DRIVE
SERVI-CAR (Fig. 5L-5)
Disconnect solenoid and battery cables from starter
motor. On 1862-85 model, remove mator thru bolt
muts and lockwashers (1), securing motor (2), until
it can be removed as an assembly from starter shaft
housing and transmission top cover flange (3). Re-
move starter motor end support bracket (not shown),
On 1966 and later models, wnscrew motor thrw bolts
(4) from transmission cover (3A).
NOTE: Late 1966 mounting flange has 2 sets
of holes for Deleo Remy or Prestolite mator.

ELECTRA-GLIDE (Fig. 5L-6)

Disconnect .solenoid cable from starter motor ter-
mimal.

chain hossing. Remove starler motor end support
plate (not show) from transmission, It may be nec-
essary o loosen and raise battery carrier to provide
clearance. Remove starter mofor (2) and starter
shaft housing (3) from motorcycle as an assembly.

SPORTSTER (Fig. 5L-7)

Disconnect solenoid cable from starter motor termi-
nal. Remove starter motor clamp bolt and lock-
washer (1) from crankease. Unscrew motor thru
bolts {4) from starter shaft housing (3). Remove
starter motor and clamp (2) as an assewbly,

DELCO-REMY STARTER MOTOR SERVICE
DISASSEMBLING STARTER MOTOR
Delco-Remy 2-pole and 4-pole (Fig. 5L-8 and 5L-9)
Remove thru-bolts (1). Note that the bolt which
near field coll eomection has insulating
Remove commutator end frame (3) and
drive end frame (f). Remove armature (5] from
drive end of frame and field assembly (6).

SL-5



SECTION 5L
Electrical Starter Motor

CHECKING FEAME AND FIELD ASSEMBLY

The frame, field and brush assembly can be checked
for upen or grounded circuit using a test lamp. To
test for open eireuit, place one prod of test lamp on
terminal_screw (3) and other prod on insulated
brush (20). 1f test lamp fails to Light, an open cir-
cuit is Indicated. A grounded field circuit is located
by placing one test prod on each insulated brush (20)
o on the terminal (9) and the other test prod on the
frame (B), making certain contact is made with the
metal surface. The lamp will light if the circuit is
grounded. Each insulsted brush bolder should be
checked with the test lamp to make certain it is in-
sulated from the frame.

There is no satisfzetory field test for shorted field
toils, and if this condition is suspected, the field coil
assembly should be replaced and the motor retested
to see if performance improves

REPLACING FIELD COILS AND BRUSHES

Remove pole shwe serews (7), terminals uts, lock-
washers and insulating washers (8) and termunal
screw (9), Remove set of field coils with brush (10}
and pole shoes (11). It is umecessary to remove
brush halders (12} except when defective or when re-
placing grounded brushes (13). Remave by cuttingoff
or drilling out rivets. Replacement brusbes are
complete with screws (14), washers, and muts (15}
for attaching to frame. To remove brush springs
{16), compress one side of spring with a small screw
datver wutil. it flips out of st eat. Then tura spring
elockwise until it comes out of holde:

Replacement insulated brush holder sﬂ 1 is avail-
able with insulator (18) and attael hardware.
Grounded replacement brush holder set (18) includes
grounded brushes (13} and insulated brusbes (20)
with necessary atiaching hardware.

INSULATED BRUSH

To replace insulated brush {20), first cut off old
brush lead where it is attached to fisld coil wire.
Coll wire must then be prepared for soldering on
new lead. Lead should be soldered to back side of
coils so that excessive solder will not rub on arma-
ture. Thoroughly clean coil lead end by filing or
grinding off old eonmection. Varnish should be re-
moved only as far back as necessary lo make new

ion. Using rosin Thus, soder brush
lead to field coil lead, certain brush is in
the right position to Teach brush holders (See Figure
5L-10).

Da not over-héat brush lead or solder will runon
wire strands and lead will no longer be flexible.

GROUNDED BRUSHE

To replace grounded brush, remove brush holder as
described In "Disassembling Starter Motor”. Attach
new brush holder and brush assembly (Items 12 & 13,
Fig. 5L-8 or 5L-9), with hardware included in pack-
age.

After tightening nets on both brush holders, peen the
serews with a hammer so nuts cannot vibrate

SL-6

ELECTRA-GLIDE, SPORTSTER, SERVI-CAR
REPAIRING ARMATURE

E armature commutator is worn, dirty, out of round

be turned

then be undercut 1/32 in. deep with an undercutting
machine and slots cleaned out to remove dirt or cop-
per dust. H mnlﬂ:i.\g ‘machine is not lvailabie

using
a hacksaw bla&. (Bec Fig. SE-6, page BE-5 lof
recessing mi Commutator should then
be sanded nymy with Nl. 00 sandpaper to remove
any burrs left from undercutting procedure.

Armature test procedure is described in Section 5E,
or see Delco-Remy service bulletin No. 1M-152,

Inspect bushings (fem 21, Fig. SL-8 and 5L-8) in
drive end and commutator end frames, and com-
mutator end thrust washer (22). Replace any exces-
sively worn parts. Inspect Dearing (23) in 4-pole
typs and replace if worn to excessive loosene:

For additional service and testing procedures, see
Deleo-Remy service bulletin No, 1M-152,

Thru-bolt mits and lockwashers
(1964-65) (2)
Starter motor

3. Transmission cover (1964-85 Servi-car)
3A. Transmission cover (1966 Servi-car)
4. Thru-balt (2}

Figure 5L-5. Removing Starter Motor - Servi-car
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ELECTRA GLIDE, SPORTSTER, SERVI-CA

1. AMtaching stud nuts snd lockwashers (2)
2. Starter motor

3. Starter shaft housing

4. Thru-bolt (2)

Figure 5L-6. Removing Starter Motor -
Electrz-Glide

1. Clamp bolt and lockwasher
2, Starter motor and clamp
3. Starter shait housing

4. Thru boit (2)

Figure 5L-7. Removing Starter Motor ~ Sporister

Revised: 9-66

SECTION 5L
Electrical Starter Moator

RE.E,SEEBLDEG STARTER MOTOR (Fig. 5L-8 and
5L-8)

Reassembly is essentially the reverse of the disas-

sembly procedure. The frame and field assembly
should be completed first and checked with test
lamp to make sure no grounds or open cirouits have
beea caused by disassembly. Note that pole shoes
{11) are notched on ome end o accomodate connec-
ticns at field colls. It is important that notched ends
be placed at the lead ends of the coils so the pole
shoes can be tightsned properiy and not drag on the
armature,

Reassemble Temaining parts in reverse order of as-
sembly. Note that end frames (3 and 4) are notched
to fit field frame ends. Also note correct lacation of
thru-tolt insulator sleeve (2) next to field coil con-
nection. ables to solencid switch and
battery.

PRESTOLITE STARTER MOTOR SERVICE
DISASSEMBLING STARTER MOTOR (Fig. 5L-11)

Remove thru bolts (1) with washers and lockwashers
(2). Remove commutator end cover (3) bolding brush
plate {4) in place if necessary.

NOTE: End cover is marked with a double
line next io the motor ferminal. Also brush
holder bas a positioning notch which registers
on the motor terminal insulator. See Figure
51-12. Parts must be located correctly when
reassembled.

Armature (5} and drive end cover (8) with bearing (7)
are remowed as an assembly. Bearing (7) is a light
préss fit on armature shaft and is staked in end
cover (6).

NOTE: To prevent brushes from escaping
hotders, iasert a spool of slightly larger di-
ameter fthan the commutator underneath
brushes when brushes are half exposed as
armaturé is withdrawn {rom frame. In this
way armature can be reinstalled without re-
moving brushes from holders.

CHECKING FRAME AND FIELD ASSEMBLY

Due to the internal wiring and commections of the
frame and field assembly, there is no satisfactory
field fest to determive grounded or shorted field
coils, If field eoils are vequired, it is nacessary,
due to the of installing field coils in this as-
sembly, to replace the frame and field assembly, To
test for open field coils, using a test lamp, place one
el light against the frame. Place the

probe t each of the brushes attached to
the ﬁ:ld coils. If test lamp fails to light on one or
both of the brushes, an open cireuit is indicated,

S5L-T



SECTION 5L ELECTRA GLIDE, SPORTSTER, SERVI-CAR
Electrical Starter Motar

1. Thro-boit (2} 13. Grounded brush
2. Insulating sleeve 14. Brush holder mounting
3. Commautator end frame serew (2)
4. Drive end frame 15 boider mounting
5. Armature nut and lockwasher (2)
6. Frame and field assembly 16. Brush spring {2)
7. Pole shoe screw (2) 17. Insulated brush holder-set
8. Terminal nuts, lockwashers 18. Insulator
and insulating washers 18. Grounded brush holder
9. Terminal screw i
10. Set of field coils with 20. Insulated brush
insulated brush 21. Bushing
11. Pole shoe (2] 22. Thrust washer

12. Brush holder {2)

Figure 5L-8. Delco-Remy 2 Pole Starter Motor - Exploded View

5L-8 Revised: 088



ELECTRA GLIDE, SPORTSTER, SERVI-CAR

SECTION 5L
Electrical Starter Motor

1. Thru bolt (2)
2. Insulating slseve
3. Commutator end frame

6. Frame and field assembly
4. Pole shoe screw (2 ot 4)

washers
9. Terminal screw

10. Set of field coils

11. Pole shoe (2 or 4)
12. Brush holder (2 or 4)

8. Terminal nuts, lockwashers and insulating

13. Grounded brush and holder (1 or 2)
14. Brush holder mounting screw (2 or 4)

15. Brush hokler mounting nut and lackwasher

(2 or 4)
16. Brush spring (2 or 4)
17. Insulated brush holder set
16. Insulator
19. Grounded brush holder sot
e ]

21. Bushing
2:. Thrust washer
. Ball
24, Bearing retainer

Figure 5L-9. Deleo Remy 4 Pole Starter Motor - Exploded View

Revised: 9-86
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SECTION 5L
Electrical Starter Motor

Figure 5L-10. Brush Position on Field Coil
(2-Pole Delco-Remy Starter Motor Shown)
REPLACING BRUSHES

To replace the insulated brushes {3), remove the
terminal and brush assembly from slot in frame and
install new termival and brush assembly. To re-

to the field cofl lead. Thoroughly clean coil lead by
filing off old connection. Insulation on field coil lead
should be removed only as far back as necessary to
make new solder connection. Using rosin flux, solder
brush lead to field coil lead, making cerfain brush
lead is in the same position =5 the original brush

ELECTRA GLIDE, SPORTSTER, SERVI-CAR

lead. Do not overheat brush lead or solder will run
on wire and brush lead will no longer be
flexible. Before reassembling motor, check brush
connections for sufficient elearance fmm frame and
from armature.

REPAIRING ARMATURE

1 srosature commmtator is worn, dirty, out of round
or has high mica insulation between segments, com-
mutator can be turned down in 3 lathe.  Mica should
then be undercut 1/32 in. deep with an undercutting
machine and slots cleaned out to remove dirt or eop-
per dust. If mndemmm; machine is not avnhble

sing
a mm-m See Figure SE-6, yageﬁﬁaro:
recessing mica separsters.) Commutator shouldthen
be sanded lightly with No. 00 sandpaper to vemove
any burrs left from undercutting procedure. Arma-
ture test procedure is described in Section E.
Inspeet commutator end cover bushing. If busting
is worm, replace complete commutator end caver
assembly. Inspect drive end cover and bearing and
replace bearing if worn to excessive looseness.

REASSEMBLING STARTER MOTOR
Beassembly is essentially the reverse of the disas-
semhly procedure. [f brushes (8 and 10) and springs
{8) have been released from holder, use clips or
clamps 2s shown in Figure S5L-13 to hold them in
place while installing armature. Note that drive end
of frame is notched to fit drive end cover. Line up
pmnmw, uoteh in the brush holder assembly with
terminal insulator. Line up positioning mark on
mawf end bead with motor terminal. Install
lace unit on engine. Reconnect
ables t solemotd pwltch 2nd battsry,

1. Thru bolt

Washer and lockwasher (2)
Commutator end caver

Brush plate and holder assembly
Armature

Drive end cover

e

11. Frame znd (1eid coil assembly

Figure 5L-11. Prestolite 4-Pole Starter Motor - Exploded View

SL-8B
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ELECTRA GLIDE, SPORTSTER, SERVI-CAR SECTION 5L
ELECTRICAL STARTER MOTOR

DOUBLE LINE"
Figure 5L-12. Positioning Prestalite Starter Figure 5L-13. Using Clamps to Hold
Motor Cover Brashes in Place

Revised: 9-66 SL-8C






SERVICE

SECTION 5T TOOLS

MANUAL

ELECTRICAL
ELECTRA 4
GLIDE

toots T

SUN POWER TIMING LIGHT MODEL PTL-45

Order from Sun Electric Corp., Chicage, i

94501-56 CIRCUIT BREAKER WRENCH

n cireuit breaker
attaching bolts.

5-38A SPARK PLUG WRENCH

Fits 14 mm sparic phugs.

95715-19A GEAR PULLER

]

26295-65 TIMING MARK VIEW PLUG

Removes generator drive gear.

Clear plastic plug threads into
crankcase timing hole for ac-
curate ignition timing with
strobe timing light.

96802-63 BATTERY HYDROMETER — WITH
TEMPERATURE CORRECTION
FEATURE

For testing state of charge
of storage batteries. Specifit
gravity of electrolyte can be
corrected for temperature ex-
tremes by mesns of built-in
thermometer.

Issued: B-67
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INSTRUMENTS

MISCELLANEQUS &

INSTRUMENTS D

INSTRUMENTS

SERVICING SPEEDCMETER
GENERAL

Lubridate eable core every 5,000 miles with graphite
gre:

To lubricate the speedometer drive core or replace
& damaged or broken core, proceed as follows:

DUQ-GLIDE AND SERVI-CAR MODEL

Remove instrument panel cover. Remove two screws
that secure speedometer head to instrument pasel
base, Lift speedometer head as far as casing will
permit, and with pliers, loosen case coupling mut
from speedometer bead, Withdraw core from casing.
To free a broken core from casing, discoanect lower
case coupling nul from speedometer drive mnit lo-
cated at transmission on Duo-Glide and right axle
on Servi-Car Model. Withdraw core from lower
case end.

SPORTSTER MODEL

Remove headlamp housing (if mecessary). With a
pliers remove speedometer case coupling
speedometer head and withdraw core from casing.
To free a broken core from casing, disconnect lower
case coupling nut from spesdometer drive umit lo-
cated under {ransmission sprocket cover. Withdraw
core from lower case end.

To free the speedometer head, remove headlam
housing from fork (if necessary), disconnect speed
ometer cable ¢asing as described above. Disconmect
trip odometer adjuster knob from its stem and re-
move mut securing odometer adjuster to panel. Re-
move fwo muts securing speedomeler head, and lift
head from its mounting bracket.

To install a speedomster head and drive case,
reverse the order-of disassembly.

Revised: 9-66

Insiall core in upper end of casing, applying a light
coat of grahite grease to the core as it is inserted
into position. Ergage squared lower end of core in
speedometer drive shaft. Comect case coupling
upper end ta the speedometer head, engaging squared
ead of core in speedometer shaft. Be sure to tighten
both case coupling nuts securely,

SERVICING TACHOMETER

GENERAL

Lubricate cable core every 5,000 miles with graphits
grease.

'Tn mhﬂeme the tachometer drive core or replace
T broken core proceed as follows:

ELECTRA GLIDE AND SPORTSTER

With a pliers remove case coupling fut from tachom-
eter and withdraw core from casing. To free a
broken core from casing, discomnect lower case
coupling nul from drive unit loeated on cirenit
breaker cover or mmgnets. Withdraw core from
lower case ead.

To free h head, eable
casing bed above. Remove two muts secur-
ing tachometer head, and lift bead from iis mounting
bracket.

To install 3 tachometer head and drive case, re-
verse the order of disassembly.

Install core in upper end of casing, applying a light
c0al of graphite grease to the core as it Is inserted

o tighten both case coupling muts secuvely.









The parts list below shows quantity for both sides,
but | just need for one side: 1- roller pin and 2- rollers.

1. End serew (2) 4. ler 7. Control coil sel screw (2) 10. Coll (2)
2. Spring (2) %Ml 3. Control wire (2) 11. Handlebar
. Grip (2) . Plunger (3) §. Cotl end plug (2)

3
Figure following name of part indicates quantity necessary for one complete assembly.




